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1st

The first edition is issued.

2010/02/26

2nd

The second edition is issued.

2011/03/03

3rd

1.

Chapter 2.8 M Relay: Add M1037, M1119, M1182,
M1308, M1346, and M1356, and update the
description of the functions of M1055-M1057and
M1183.

Chapter 2.13 Special Data Register: Add D1037,
D1312, D1354, and D1900-D1931, and modify the
attributes of the latched functions of D1062,
D1114, D1115, and D1118.

Chapter 2.16 Applications of Special M Relays
and D Registers: Update the description of the
functions of RTCs; add M1037, D1037 (Enable
SPD function), M1119 (Enable 2-speed output
function of DDRVI instruction), M1308, D1312
(Output specified pulses or seek Z phase signal
when zero point is achieved), and M1346 (Output
clear signals when ZRN is completed); Easy PLC
Link is changed to PLC Link, and the description
is added.

Chapter 3.1 Basic Instructions (without API
numbers) and Chapter 3.2 Explanations to Basic
Instructions: Add NP and PN instructions, and
add Chapter 3.7 Numerical List of Instructions (in
alphabetic order)

Chapter 3.6 Numerical List of Instructions and

2011/09/29
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Chapter 3.8 Detailed Instruction Explanation:
Increase explanations of DSPA instruction, and
add floating-point contact type comparison
instructions FLD=, FLD>, FLD<, FLD<>, FLD<=,
FLD>=, FAND=, FAND>, FAND<, FAND<>,
FAND<=, FAND>=, FOR=, FOR>, FOR<, FOR<>,
FOR<=, FOR>=; add the supplementary
description of PLSR instruction and the
description of K11-K19 in DTM instruction mode;
update the description of API166 instruction.

4th
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SE is added in the title of the manual.

Chapter 2.16: The default value in D1062 is K10.
APl 15 in Chapter 3: The contents about S<D are
deleted in program example 3.

API 148 and APl 149 are added in Chapter 3.

The information related to DVP-SE is added.

The information related to DVP32ES-C is added.
The descriptions of the models are added in the
contents.

Appendix A is added.

2012/07/01

5th

w N =

APl 113 is added.
API150 is updated.
Chapter 7 is updated.

2012/09/01

6th

M1148, M1580, M1581, M1584, M1585, M1182,
and M1183 are added to Chapter 2.

Chapter 3 is updated. API53, APl 156, API 159,
AP169, AP188, AP1143, API150, API155, AP1258,
and API296-313 are added.

The description of API 178 is updated.

The description of the input/output mapping areas
for DVP-ES2-C as a slave station is added to
section 7.1.2.

C232, C249, and C250 are deleted from the
description of the SE memory Map.

Appendix B is added.

Appendix C is added.

2013/02/20
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7th

The timer interrupts 1805-1899 are added to
Chapter2. The special auxiliary relays
M1357-M1359, M1590, M1598, and M1599 are
added to the table of special auxiliary relays. The
descriptions of D1027 and D9998 in the table of
special data registers are updated. D1056-D1059,
D1150-D1153, D1246-D1247, and D9999 are
added to the table of special data registers. The
definitions of the pins in COM1 are added to the
description of M1035. The new special auxiliary
relays in the table of special data registers and the
new special data registers in the table of special
data registers are described in section 2.16.
API1114, AP1115, AP1145, and AP1295 are added to
Chapter 3. The descriptions of API17, API22,
API123, AP159, API78, API80, API81, API83,
API1101-AP1106, API112-API113, API150, API1166,
API179, and API197 are updated.

The information about M1040 is added to Chapter
5.

The description of the error code C450 is added to
Chapter 6.

In Appendix C, the information about TP0O4P series
text panels is changed to the information about TP
series text panels.

Appendix D is added. It introduces the current

consumption of slim PLCs and extension modules.

2014/07/04

8th

In section B.1, the number of RTU modules onto
which a DVP-SE series PLC can be mapped is
updated.

In section B.2.2, the descriptions of CR#20-CR#86
are updated.

In section B.2.3, the descriptions of CR#17-CR#24
are updated, the description of CR#27 is added,
and the descriptions of CR#87-CR103 are
updated.

2014/08/29
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In section B.2.4, the descriptions of CR#0 and
CR#20-CR#26 are updated.
Section B.6 is added.

9th

Chapter 2: add Ethernet descriptions in section
2.1, update M1119, M1334, M1338, M1700-M1731
in section 2.8, updated software and hardware
high speed counter descriptions in section 2.12,
add D1021 descriptions in section 2.13, add
interrupt descriptions in section 2.15, add D1021,
M1334, M1335 and update M1119 and PLC link
descriptions in section 2.16.

Chapter 3: update instruction list. Update API113,
API15, API17, API51, API59, API168, API76,
API180, AP1123, API150, API158, API1159, API1206,
and add new instruction descriptions API337.
Chapter 4: update Modbus address for SE series
in section 4.4.

Chapter 6: delete error codes C430, C441, and
C442. Add new error codes C430, C437 and C438
in section 6.2.

Appendix A: add descriptions of the USB
installation in Windows 10.

Appendix B: add descriptions of ES2-E series.
Appendix C: update descriptions of program
capacity for TP series.

Appendix D: add descriptions for 28SS2, 28SA2,
26SE.

2017/04/26

10th

Section 2.1: updated file register contents.
Section 2.2-2.4: updated external inputs X and Y
Section 2.8: added M1019, M1145, M1196-M1198,
M1614-M1675 and updated M1119, M1183, M1334,
M1335, and 1700-1731.

Section 2.12: updated supporting modules for
hardware high-speed counters.

Section 2.13: updated D1021 and added
D1175-D1177, D1227-D1231, D1400-D1403 and

2018/10/30




Issue Description of Changes Date
D6000-D6063.
Section 2.15: updated timer interrupt in API05.
Section 2.16: added M1019 as well as 1145 and
update D1020, D1021, M1119, PLC Link, M1334,
M1335.

8. Section 3.5: updated index register E and F.
Section 3.6: added API315, API1316,
API328-AP1336, API338-API1340 and API342.

10.Section 3.8: updated API50, API53-API159, API68,
API80, API85, API86, API113, API145, AP1148,
API149, AP1158, API159, API1198 and API337 and
add API1315, API316, AP1328-AP1336,
API1338-AP1340, API342.

11.Section 7.1.1: updated maximum number of PDO
supported and updated standard Delta cable
model names.

12.Appendix A.1: updated installation instruction for
Windows 7.

13.Appendix B.1: updated Ethernet function.

14.Appendix B.5: updated object list

15.Appendix C: updated D1114 and D1115.
16.Appendix C.4.3: TP04P-08TP1R does not support
high-speed inputs.

17.Appendix E: added a new appendix for slim-type
special modules.

18.Appendix F: added a new appendix for slim-type
PLC specifications.

1. Section 2.4: updated 32bit high-speed count
up/down hardware specification for SE series PLC.

2. Section 2.8: updated M1037, M1113, M1145
M1190-M1198, M1334, M1335, M1357-M1359
M1620-M1623, and M1672-M1675. Added M1077,

1qth M1116, M1117, M1550, M1551, and M1582. 2021.11.15

3. Section 2.12: updated the software high speed
counters and the maximum frequency of hardware
high speed counters C24 and C250.

4. Section 2.13: updated D1021, D1037, D1038,

D1056-D1059, D1246, and D1247. Added D1110
and D1111.
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10.

11.

12.

13.

14.

Section 2.16: updated the following contents:
M1077 for real-time clock, D1021 for adjustment
on input terminal response time, M1033 for output
state latched in STOP mode, COM2 in COM port
function, the availability of M1037 and D1037 for
Enable SPD function, the availability of D1038 for
communication response delay function, M1119 for
enable 2-speed output function of DDRVI and
DDRVA instructions, D1320 to D1327 for ID of right
side modules on DVP-ES2/EX2/SS2/SA2/SX2/SE,
D1386 to D1393 for ID of left side modules on
DVP-SA2/SX2/SE, M1182 and D9800 to D9879 for
Mapping function of DVP-SA2/SX2/SE for left-side
high-speed special modules, M1183 and D9900 to
D9979 for Mapping function for right-side
high-speed special modules, added state codes of
DVPO2PU-E2, M1334 and M1335 for executing
API59, PLSR/DPLSR instructions for ramp-down
when the conditional contacts are closed, the
availability of M1019 for if the PLC detects that the
external 24V voltage is unstable, the error LED
flashes, and the availability of M1145 for read
MAC address from the left side network module
ENO1.

Chapter 3: updated API50, API51, API53, API54,
API55, API57, AP158, API59, API168, API78,
API79, API80, API87, API88, API113, AP1148,
AP1149, API158, API159, API207, API175-API1280,
API1315, API337, and API340. Added
API1343-API1354.

Section 3.2: updated the instructions OUT, SET,
and RST.

Section 4.1: updated communication baud rate.
Section 4.4;: updated PLC device address.
Section 5.3: updated the contents of Repeated
Usage of Output Coil.

Section 6.1: updated the contents of Common
Problems and Solutions.

Section 6.2: updated the error codes C407, and
C430 to C438. Added new error codes C41C, C421
to C426, C451 to C453, and C461 to C465

Section 6.3: added error code OE1C for device

D1067.

Appendix A: added section A.4 Notes on

Utilizing USB communication.

Appendix B: updated the descriptions for
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15.

16.

CR#26, and CR#88 to CR#93 in sections from
B.2.2 to B.2.4.

Appendix C: updated the relay timer
specification, counter C251 specification and
serial ports specification in section C.1.
Updated D1000 and D1022 in section C.2.
Added C.2.1 PLC CPU Built-in Inputs and
Outputs. Added C.5 Definitions of TP04P
Communication Ports.

Appendix D: updated the contents in D.1.1 to
D.1.4.

12th

Section 2.8: updated M1084, M13586,
M1360-M1439, M1582, and M1700-M1731. Added
M1283.

Section 2.13: updated D1123, D1168,
D1355-D1370, and D1415-D1991. Added D1248,
D1254, D1385.

Section 2.16: updated Delta communication cable,
PLC LINK description and added a new function
group, Check the input/output points of the digital
extension module or number of the special
modules when power-on.

Chapter 3: updated K33 and K36 in DTM
instruction (AP168). Added descriptions as well as
examples for M1263 and updated D1123, and
D1168 in RS instruction (API180). Added new
communication mode (S2) in ETHRS instruction
(AP1 337). Updated the supporting firmware
version of DVP-SS2 in $MOV (API343).

2022/3/22

1 3th

Added notes on the maximum frequency of various
input counters for the following series, ES2,
12SA2, SX2, SS2, 12SE, 26SE, and 28SA2 in
section 2.12.

Categorized the same groups of the instructions in
the same sections in Chapter 3.

Updated the following instructions AP1113,
AP1156, API158, API315, API337, and
AP1344-AP1354 in Chapter 3.

Updated the general specification from slim type
PLC CPU to ES2 and EX2 series PLC CPU in
section F1, added the general specification for
SA2, SS2, SX2 and SE series PLC CPU in section
F2 and added the general specification for TP
series PLC CPU in section F3.

2022/08/19

14t

Added EC5 series product information in section
2.1 ES2/EX2/EC5 Memory Map.

2023/02/10
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Updated the contents in the specification of real
time clock and special I/O modules in sections 2.2
2.3 and 2.4.

Updated the followings in section 2.8: M1030,
M1037, M1058, M1070, M1071, M1077, M1079,
mM1083, M1084, M1103, M1105, M1106, M1109,
M1111, M1116, M1117, M1133, M1134, M11386,
M1148, M1156, M1157, M1158, M1159, M1181,
M1183, M1190-M1193, M1257, M1310, M1311,
M1316-M1320, M1348, M1349,M1357-M1359,
M1525, M1539, M1541, M1580-M1585, M1598,
M1599, M1672, M1673, M1675, and M1700-
M1731. Added the followings in sect9ion 2.8:
M1133, M1134, M1310, M1311, M1321, M1322,
M1520, M1521, M1526-M1527, M1530-M1533,
M1536, M1537, M1542, M1543, M1576, M1577,
M1586- M1589, M1604-M1607, M1676 and M1677.
Updated contents of Note for Applicable Software
High Speed Counter and Hardware High Speed
Counters in section 2.12.
Updated the followings in section 2.13: D1002,
D1003, D1023, D1026, D1027, D1032, D1033,
D1037, D1056-D1059, D1062, D1109,
D1110-D1118, D1135, D1136, D1140, D1169,
D1232-D1235, D1246-D1248, D1252-D1255,
D1320-D1327, D1338, D1339, D1385
D1900-1931, D6000-D6063, and D9900-D9999.
Added the followings in section 2.13: D1341,
D1342, D1350, D1351, D1375-D1382,
D1410-D1413, and D1988-D1991.

Added ECS5 Series production information in the
following Function Groups: Program Capacity,
Communication Response Delay, Enable 2-speed
output function of DDRVI/DDRVA instruction, PLC
Link, When the conditional contacts are closed,
execute the ramp-down on the outputs and
updated Function Group: ID of left side modules
on DVP-SA2/SX2/SE in section 2.16.

Added EC5 Series product information in sections
from 3.1 to 3.5.

Added EC5 Series as an applicable model and
updated the following instruction in section 3.6
API150, API53-API159, AP1143, API155-API1159,
AP1340; added output points for high speed
instructions in section 3.6.6.1; added output pints
for positioning instructions in section 3.6.14.1
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10.

Added EC5 Series product information in chapters
4 and 5.

Added EC5 Series general specifications in
section F.3. Updated other specifications for other
series in Appendix F.

15t

10.

Updated M1262 in section 2.8.

Updated D1988, D1989, D1990, D1991 in section
2.13.

Updated COM port information in section 2.16.
Updated the information of applicable modules for
basic instructions in section 3.2.

Updated the information of applicable modules for
interrupts in section 3.4.

Updated the example 2 in APII02, the explanation
#7 in API106, the example in API12, the applicable
modules in AP1343, the parameter explanation in
API168,the A2 wiring in API155, the special M for
ECS5 in API156-API1159, the applicable modules in
API1195 in section 3.6

Updated the default communication settings for all
COM ports in section 4.1.

Updated the error LED information and added low
voltage handling process in Chapter 6.

Added an example of setting up the communication
in Appendix C.

Updated the current consumption information for
DVPO1PU-S, DT01-S, 02TUR-S, DNET-SL, as well
as EN01-SL and added current consumption
information for new modules DVPO8SM10N,
02TKL-S, 02TKN-S, 02TKR-S, 02PU-SL, PF02-SL,
SCM12-SL and SCM52-SL in Appendix D.

.Updated the specification for EC5 in section F.3.

2023/12/21

16th

Added SE2 Series information in every chapter.
Chapter 2: Section 2.5: Added SE2 Memory
information.

Section 2.9: updated M1119, M1133-M1136,
M1138, M1139, M1148, M1157, M1159, M1178,
M1179, M1196-M1198, M1243, M1244,
M1310-M1335, M1349, M1520, M1521,
M1526-M1533, M1536, M1537, M1542, M1543,
M1550, M1551, M1580, M1581, M1584-M1590,
M1604-M1616, M1620-M1672, M1674, M1676,
M1677, M1700-M1731; added M1082, M1149,
M1194, M1195, M1440-M1519, M1680-M1683
Section 2.12 and 2.13: added SE2 Series
information.

2024/09/30




Issue

Description of Changes

Date

Section 2.14: updated D1002, D1021, D1036,
D1038, D1086, D1087, D1109, D1110, D1111,
D1121, D1167, D1169, D1176-D1179,
D1222-D1231, D1249, D1250, D1252, D1253,
D1255, D1350, D1351, D1375-D1382,
D1988-D1991, D6000-D6063, D9800-D9999;
added D1034, D1062, D1100-D1103, D1112,
D1154-D1161, D1236-D1243, D1251, 1394-D1396,
D1970-D1973, D10000-D10063.

Section 2.16 and 2.17: added SE2 Series
information.

Section 3.1-3.5: added SE2 Series information.
Section 3.6: added SE2 models and updated
instruction :AP150, API53, AP154, API55, API156,
API57, AP158, API59, API78, AP180, API104,
API105, AP1106, API150, APl144, AP11586,
API157, API158, API159, API191, API192,
API193, AP1194, API195, API197, AP1198,
API1199, API328, AP1330, API331, API332,
API1340, AP1344, API1345, AP1346, API347,
API348, AP1349, API350, API351, API352,
API353, API1354, API; added API instruction and
updated the applicable models for module
instructions in section 3.6.23.

Chapter 4, 5, 7, Appendix B: added SE2 Series
information.

Appendix D: add DVP28SE211S/T information in
section D1.1.1; updated DVPENO1-SL in section
D.1.5Calculating the maximum current consumed
by a system.

Appendix F: added SE2 Series information.

17t

Chapter 2: Section 2.5: updated M1156, M1157,
M1158, M1159, M1604, M1605, M1606, M1607,
M1680, M1681, M1682, M1683, M1684, M1685.
Section 2.13: updated D1026, D1027, D1100,
D1101, D1102, D1103, D1136, D1137, D1154,
D1155, D1156, D1157, D1158, D1159, D1160,
D1161,D1232, D1233, D1234, D1235, D12386,
D1237, D1238, D1239, D1410, D1411, D1412,
D1970, D1971, D1972, D1973, D1988, D1989,
D1990.

Section 2.16: updated information for function
groups.

Section 3.6.5-3.6.10: updated information of
instructions API159.

Section 3.6.11-3.6.12: updated information of

2025/4/30
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instructions API361, API362.

Appendix B: updated specification information
related to MODBUS TCP and EtherNet/IP in
section B.1; updated the contents of control
registers in section B2.2.
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The DVP series PLCs are listed below.

Series Model name

DVP16ES200R, DVP16ES200T, DVP24ES200R, DVP24ES200T,
DVP32ES200R, DVP32ES200T, DVP32ES211T, DVP40ES200R,
DVP-ES2 DVP40ES200T, DVP60OES200R, DVP60ES200T,
DVP40ES200RM, DVP58ES200R, DVP58ES200T,
DVP80ES200R, DVP80OES200T

DVP-ES2-C | DVP32ES200RC, DVP32ES200TC

DVP20ES200RE, DVP20ES200TE, DVP32ES200RE,
DVP-ES2-E | DVP32ES200TE, DVP40ES200RE, DVP40ES200TE,
DVPG60OES200RE, DVP6OES200TE

DVP-EX2 | DVP20EX200R, DVP20EX200T, DVP30EX200R, DVP30EX200T

DVP14SS211R, DVP14SS211T, DVP28SS211R, DVP28SS211T,
DVP12SS211S

DVP-SA2 |DVP12SA211R, DVP12SA211T, DVP28SA211R, DVP28SA211T

DVP-SS2

DVP-SX2 |DVP20SX211R, DVP20SX211S, DVP20SX211T

DVP12SE11R, DVP12SE11T, DVP26SE11R, DVP26SE11T,
DVP26SE11S

DVP-SE2 | DVP28SE211R, DVP28SE211T, DVP28SE211S

TP04P-16TP1R, TP04P-32TP1R, TP04P-22XA1R,
TP04P-21EX1R, TP04P-16TP1T, TPO4P-32TP1T,
TP04P-22XA1T, TP04P-21EX1T, TP70P-16TP1R,
TP70P-32TP1R, TP70P-22XA1R, TP70P-21EX1R,
TP70P-16TP1T, TP70P-32TP1T, TP70P-22XA1T,
TP70P-21EX1T, TP0O4P-08TP1R

Note*1: DVP-ES2-C and DVP-ES2-E is categorized to ES2 Series in the
instructions description. Functions specifically noted as applicable to either the
ES2-C or ES2-E PLC apply only to that particular model.

DVP-SE

TP

vi



PLC Concepts

This chapter introduces basic and advanced concepts of ladder logic, which is the mostly
adopted programming language of PLC. Users familiar with the PLC concepts can move to
the next chapter for further programming concepts. However, for users not familiar with the
operating principles of PLC, please refer to this chapter to get a full understanding of PLC
concepts.
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1.1 PLC Scan Method

PLC utilizes a standard scan method when evaluating user program.

Scanning process:

Scan input status

memory.

Read the physical input status and store the data in internal

Evaluate user program

Evaluate the user program with data stored in internal memory.
Program scanning starts from up to down and left to right until
reaching the end of the program.

Refresh the outputs

Write the evaluated data to the physical outputs

Input signal

|

Input X

| Input terminal |

A

, Store to memory

| Input signal memory |

Program l Read X0 status from memory

X0

D e

Read YO state from memory|

Write YO state into

Y0 <
D e

Alowa 921r8Q

Write MO state into

Output v

Output

Output latched memory

Y

Output terminal

Scan time

'

Output Y

Input signal:

PLC reads the ON/OFF status of each input and
stores the status into memory before evaluating
the user program.

Once the external input status is stored into
internal memory, any change at the external
inputs will not be updated until next scan cycle
starts.

Program:

PLC executes instructions in user program from
top to down and left to right then stores the
evaluated data into internal memory. Some of this
memory is latched.

Output:

When END command is reached the program
evaluation is complete. The output memory is
transferred to the external physical outputs.

The duration of the full scan cycle (read, evaluate, write) is called “scan time.” With more 1/O or
longer program, scan time becomes longer.

Read PLC measures its own scan time and stores the value (0.1 ms) in register
) D1010, minimum scan time in register D1011, and maximum scan time in
scan time :
register D1012.
Measure Scan time can also be measured by toggling an output every scan and then
scan time measuring the pulse width on the output being toggled.
Scan time can be calculated by adding the known time required for each
Calculate . oo L . L
. instruction in the user program. For scan time information of individual
scan time . . . .
instruction please refer to Ch3 in this manual.

Scan time exception
PLC can process certain items faster than the scan time. Some of these items interrupts and halt
the scan time to process the interrupt subroutine program. A direct 1/O refresh instruction REF

allows the PLC to access I/O immediately during user program evaluation instead of waiting until

the next scan cycle.
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1. PLC Concepts

1.2 Current Flow

Ladder logic follows a left to right principle. In the example below, the current flows through paths
started from either X0 or X3.

Reverse Current

When a current flows from right to left, which makes a reverse current logic, an error will be
detected when compiling the program. The example below shows the reverse current flow.

X0

[R—

X1 X2 YO
-
e
b X5
—

____________________

1.3 NO Contact, NC Contact

NO contact ‘ I |

Normally Open Contact, A contact
NC Contact

Normally Closed Contact, B contact

1.4 PLC Registers and Relays

Introduction to the basic internal devices in a PLC

X
(Input Relay)

Bit memory represents the physical input points and receives external input

signals.

B Device indication: Indicated as X and numbered in octal, e.g., X0-X7,
X10-X17...X377

Bit memory represents the physical output points and saves the status to be

Y refreshed to physical output devices.

(Output Relay) | B Device indication: Indicated as Y and numbered in octal, e.g., YO-Y7, Y10-
Y17...Y377

M Bit memory indicates PLC status.

(Internal Relay)

B Device indication: Indicated as M and numbered in decimal, e.g., MO, M1,

M2...M4095

S
(Step Relay)

Bit memory indicates PLC status in Step Function Control (SFC) mode. If no

STL instruction is applied in program, step point S can be used as an internal

relay M as well as an annunciator.

B Device indication: Indicated as S and numbered in decimal, e.g., SO, S1,
S2...51023

(Relay)
(Word)
(Dword)

Bit, word, or double word memory used for timing and has coil, contact, and

register in it. When its coil is ON and the set time is reached, the associated

contact will be energized. Every timer has its resolution.

(unit: 1 ms/10 ms/100 ms).

B Device indication: Indicated as T and numbered in decimal, e.g., TO, T1,
T2...T255
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Bit, word, or double word memory used for counting and has coil, contact, and

C register in it. The counter count once (1 pulse) when the coil goes from OFF to
(Counter) ON. When the predefined counter value is reached, the associated contact will
(Relay) be energized. There are 16-bit and 32-bit high-speed counters available for
(Word) users.

(Dword) B Device indication: Indicated as C and numbered in decimal, e.g., CO, C1,

C2...C255
Word memory stores values and parameters for data operations. Every
D register can store a word (16-bit binary value). A double word will occupy 2

(Data register)
(Word)

consecutive data registers.
B Device indication: Indicated as D and numbered in decimal, e.g., DO, D1,
D2...D4999

E,F

Index register)

(
(Word)

Word memory used as a modifier to indicate a specified device (word and
double word) by defining an offset. Index registers not used as a modifier can
be used as general purpose register.

B Device indication: indicated as EO-E7 and FO-F7.

1.5 Ladder Logic Symbols

The following table displays list of WPLSoft symbols their description, command, and memory
registers that can use the symbol.

R DIEE Explanation Instruction Available Devices
Structure
NO (Normally Open)
— contact / A contact LD X, Y, M, ST, C
I NC (Normally Closed)
contact / B contact LDI X, Y, M, ST, C
— — — NO contact in series AND X,Y,M,S,T,C
— —— NC contact in series ANI X, Y,M, S, T,C
— ::| NO contact in parallel OR X, Y,M,S, T,C
-
— | NC contact in parallel ORI X,Y,M,S, T,C
11— Rising-edge trigger LDP XYMSTC
switch o
Falling-edge trigger
— ewitch LDF X,Y,M,S,T,C
— 11— Rising-edge trigger i ANDP X,Y,M,S,T,C
— | E:::g‘f'edge trigger in ANDF X,Y,M,S,T,C
—] |—:|| :: S;s;g}lggledge trigger in ORP XYM, S TC
f
— H— Falling-edge trigger in ORF XYMSTC
Ly parallel T
— Block in series ANB None
4 |_
-
Block in parallel ORB None
—
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SEECET IDREE Explanation Instruction Available Devices
Structure
— | || MPS
f———— | Multiple output branches | MRD None
— MPP
— > | Output coil ouT Y, M, S
/
<s) Step ladder STL S
. C Basic instructions and API
Basic and Application ; .
4: instruction - instructions. Please refer to
chapter 3 Instruction Set
+— Inverse logic INV None

1.5.1 Creating a PLC Ladder Program

The editing of the program should start from the left side bus line to the right-side bus line, and
from up to down. However, the right-side bus line is omitted when editing in WPLSoft. A single row
can have maximum 11 contacts on it. If more than 11 contacts are connected, a continuous symbol
“0” will be generated automatically and the 12th contact will be placed at the start of next row. The
same input points can be used repeatedly. See the figure below:

X0 X1 X2 X3 X4 X5 X6 X7 X10 Cco C1
1 | |1 |1 ]| || | | || 11 | | |1 0
| 11 11 1T 1T 11 11 11 11 11 1T
X111 X12 X13
o > D)

When evaluating the user program, PLC scan starts from left to right and proceeds to next row
down until the PLC reaches END instruction. Output coils and basic and application instructions
belong to the output process and are placed at the right of ladder diagram. The sample program
below explains the execution order of a ladder diagram. The numbers in the black circles indicate
the execution order.

TO K10

Execution order of the sample program:

1 LD X0

2 OR MO

3 AND X1

4 LD X3
AND M1
ORB

5 LD Y1
AND X4

6 LD TO
AND M3
ORB

7 ANB

8 ouT Y1
TMR TO K10
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1.5.2 LD /LDI (Load NO contact/ Load NC contact)

LD or LDI starts a row or block
LD instruction LD instruction

AND block OR block
1.5.3 LDP/LDF (Load Rising edge trigger/ Load Falling edge trigger)

Similar to LD instruction, LDP and LDF instructions only act at the rising edge or falling edge when
the contact is ON, as shown in the figure below.

Rising-edge Falling-edge
X0 . X0 B R
—t— Time —1yF— Time
OFF  ON OFF OFF ~ ON OFF

1.5.4 AND / ANI (Connect NO contact in series / Connect NC contact in series)

AND (ANI) instruction connects a NO (NC) contact in series with another device or block.
AND instruction AND instruction

— ED—H—

1.5.5 ANDP / ANDF (Connect Rising edge in series/ Connect Falling edge in series)

Similar to AND instruction, ANDP (ANDF) instruction connects rising (falling) edge triggers in series
with another device or block.

1.5.6 OR/ ORI (Connect NO contact in parallel / Connect NC contact in parallel)

OR (ORI) instruction connects a NO (NC) in parallel with another device or block.

G
safai EWH

ORinstruction ORinstruction ORinstruction
1.5.7 ORP / ORF (Connect Rising edge in parallel/ Connect Falling edge in parallel)

Similar to OR instruction, ORP (ORF) instruction connects rising (falling) edge triggers in parallel
with another device or block

1.5.8 ANB (Connect block in series)

ANB instruction connects a block in series with another block
ANB command
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1.5.9 ORB (Connect block in parallel)

1.5.10 MPS, MRD, MPP (Branch instructions)

These instructions provide a method to create multiplexed output branches based on current result
stored by MPS instruction.

Branch Branch

instruction | Symbol

Description

Start of branches. Stores current result of

MPS T program evaluation. Max. 8 MPS-MPP pairs can
be applied
Reads the stored current result from previous
MRD F MPS
MPP L End of branches. Pops (reads then resets) the

stored result in previous MPS

Note: When compiling ladder diagram with WPLSoft, MPS, MRD and MPP could be automatically
added to the compiled results in instruction format. However, sometimes the branch instructions
are ignored by WPLSoft if not necessary. Users programming in instruction format can enter
branch instructions as required.

Connection points of MPS, MRD and MPP:
MPS

E —— |
F——F wps
—

MRD 4<
¢

ya

MPP —

e | )

Note: Ladder diagram editor in ISPSoft does not support MPS, MRD and MPP instructions. To

achieve the same results as branch instructions, users have to connect all branches to the left
hand bus bar.

|

A A WA W S

N\

WPLSoft ISPSoft

_”7
——

1.5.11 STL (Step Ladder Programming)

STL programming uses step points, e.g., S0 S21, S22, which allow users to program in a clearer
and understandable way as drawing a flow chart. The program will proceed to next step only if the

111

1-7



DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2&TP Operation Manual - Programming

previous step is completed, therefore it forms a sequential control process similar to SFC
(Sequential Function Chart) mode. The STL sequence can be converted into a PLC ladder diagram
which is called “step ladder diagram” as below.

\4

SO

v

S21

v

S22

L

M1002
initial
pulse

1.5.12 RET (Return)

RET instruction has to be placed at the end of sequential control process to indicate the completion

of STL flow.
S20

M1002
| | SET | SO
S0
—<'s SET | s21
|:> S21
—< s SET | s22
S22
—< s <E§Z>
RET

o\
<SS

-

I RET

S aN
LSy

S

Note: Always connect RET instruction immediately after the last step point indicated as the above
diagram otherwise program error may occur.
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1.6 Conversion between Ladder Diagram and Instruction List Mode

Ladder Diagram

-$10- X411,

L8
Yo g

| s20-s12--5437 X13
<8>850

Instruction
LD X0 OR
OR X1 }o block
LD X2 OR
OR MO @ ypjock
ORI M1
ANB «——— Block in series
LD M2 }@ AND
AND YO block
ORB<——— Block in parallel The output
ANl X1 O ANI continues
OUT YO © basedon
AND  CO Multiple status of @

tput
SET so '°MPE
STL SO Startofstepladder @ ] P
LD X10 SO status operates with X10 ’@
OuUT Y10 } Output Y10 and
SET S10 transfer of step point
STL S10 @ ReadS10status
LD X11 @ S10operates with X11
ouT Y11
SET S11 Output Y11 and
SET S12 transfer of step points
SET S13
STL S11 @& Read S11status }
LD X12 @ S11operates with X12 )
OUT Y12 OutputY12and
SET S20 transfer of step points
STL S20

Convergence of
STL S12 1@ multiple status
STL S13 & End of step
LD X13 } Read X13 status and ladder
OUT SO transfer of step point
RET Return
LD X0
CNT COK10 ®
LD co & Read CO
MPS
AND X1
ouT MO ®
MRD Multipl

ultiple

ANI X1 outputs
ouT M1
MPP
AN | M2
ouT M2
RST Co
END End of program
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1.7 Fuzzy Syntax

Generally, the ladder diagram programming is conducted according to the “up to down and left to
right” principle. However, some programming methods not following this principle still perform the
same control results. Here are some examples explaining this kind of “fuzzy syntax.”

Example 1:

X0 X2 x4 Better method OK method

I I I LD X0 LD X0

x| X3 ﬁﬂ OR X1 OR X1

! H ! LD X2 LD X2
OR X3 OR X3
ANB LD X4
LD X4 OR X5
OR X5 ANB
ANB ANB

The two instruction programs can be converted into the same ladder diagram. The difference
between Better and OK method is the ANB operation conducted by MPU. ANB instruction cannot
be used continuously for more than 8 times. If more than 8 ANB instructions are used continuously,
program error will occur. Therefore, apply ANB instruction after a block is made is the better
method to prevent the possible errors. In addition, it's also the more logical and clearer
programming method for general users.

Example 2:
X0 Good method Bad method

— LD X0 LD X0
X1 OR X1 LD X1
_|X2 OR X2 LD X2
OR X3 LD X3

_|X3 ORB

ORB

— ORB

The difference between Good and Bad method is very clear. With longer program code, the
required MPU operation memory increases in the Bad method. To sum up, following the general
principle and applying good / better method when editing programs prevents possible errors and
improves program execution speed as well.

Common Programming Errors

PLC processes the diagram program from up to down and left to right. When editing ladder
diagram users should adopt this principle as well otherwise an error would be detected by WPLSoft
when compiling user program. Common program errors are listed below:

)( ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, . OR operation upward is not allowed.

“Reverse current” exists.

_I_Lbj# || —
1 ;:‘L — 4
] 1 IR ]
11 ||‘\||
TN

Reverse current

Output should be connected on top of the circuit.
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Block combination should be made on top of the
circuit.

Parallel connection with empty device is not
allowed..

Parallel connection with empty device is not
allowed.

No device in the middle block.

Devices and blocks in series should be
horizontally aligned

Label PO should be at the first row of the
complete network.

;PO |

] |_—& “Reverse current” exists
— I—*I:i_ !

— =

1.8 Correcting Ladder Diagram

Example 1:

Connect the block to the front for omitting ANB instruction because simplified program improves
processing speed

X0 X1 Instruction List
— LD X0
X2 LD X1
OR X2

ANB
4

X1 X0 Instruction List
— — LD X1
X2 OR X2
— AND X0
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Example 2:
When a device is to be connected to a block, connect the device to upper row for omitting ORB
instruction

TO Instruction List
] LD TO

X1 X2 LD X1
— — AND X2

ORB
4

X1 X2 Instruction List
— — LD X1

T0 AND X2
— OR TO

Example 3:

“Reverse current” existed in diagram (a) is not allowed for PLC processing principle.

X0 Instruction List
——T—— b X0
X1 X2 OR X1
— | | AND X2
% | b xe
-
ORB
(@)
4
X3 X4 Instruction List
— — LD X3
XA X2 AND X4
—] LD X1
X0 OR X0
| AND X2
ORB
(b)
Example 4:

For multiple outputs, connect the output without additional input devices to the top of the circuit for
omitting MPS and MPP instructions.

X0 Instruction List
% I Q1D wmps

AND X0
Qo) out Y

MPP

OUT YO

% @ Instruction List
L% OUT YO
X0 AND X0
l @ ouT Y1
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Example 5:
Correct the circuit of reverse current. The

L
| ]

|
1
X0 X1 X2 X4

I | ] 1 ‘_ll I

J L | A, .
| X5

11 =
X10 LOOP1

ﬁ—
i

L -

reverse current

1

X10 LOOP1

oomted reverse current loops are modified on the right.

Example 6:
Correct the circuit of reverse current. The pointed reverse current loops are modified on the right.
X0 X1 X2
| N s I P XD T T T RIT T T X TS
3 | x| oxs =
_| |__| |__| = ‘ | X3 X4 X5 l
} X10 LOOP1 1 | 11 {1 :
_| |—'—| - — y _ﬁ_ K
reverse current :__)Zg______if_____ifg__:
Reverse current = _l I | I I \I
|
X6 |
X0 X1 X2 : — — I
_I |_4‘ 17 ______________ -~ LOOP1
X3 S X5 T =X0 = Xl =Xé4 = X7= X168 ~[
g S S
)‘(6 L X7 x10 | D 'Loor2
Il 11 || LOOP2
1.9 Basic Program Design Examples
Example 1 - Stop First latched circuit
When X1 (START) = ON and X2 (STOP) = OFF, Y1 will be ON. Y1 |X2
If X2 is turned on, Y1 will be OFF. This is a Stop First circuit I STI/:I)P @
because STOP button has the control priority than START X1
START
Example 2 - Start First latched circuit
When X1 (START) = ON and X2 (STOP) = OFF, Y1 will be ON X|1 f<2
and latched. If X2 is turned ON, Y1 remains ON. This is a Start START STI/:I)P @
First circuit because START button has the control priority than Y1
STOP —
Example 3 - Latched circuit of SET and RST ‘
The diagram opposite are latched circuits consist of RST and Stop first

SET instructions.
In PLC processing principle, the instruction close to the end of

the program determines the final output status of Y1. Therefore,
if both X1 and X2 are ON, RST which is lower than SET forms a

SET Y1
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Stop First circuit while SET which is lower than RST forms a Start first
Start First circuit. X2

X1
Example 4 - Power down latched circuit
The auxiliary relay M512 is a latched relay. Once X1 is ON, Y1 X1
retains its status before power down and resumes after power —
up. X2
N

M512

——CD

Example 5 - Conditional Control
X1 X3

— ¥ GD Tl

Y1 X3
| !

X2 X4 Y1 X2
- —————C2 xa
Bl N e

Y2 | |

Because NO contact Y1 is connected to the circuit of Y2 output, Y1 becomes one of the conditions
for enabling Y2, i.e., for turning on Y2, Y1 has to be ON.

4

4

Example 6- Interlock control

X1 X3 Y2
— QD X
Y1 x3 |1 [ [
|
— X2 : [ [ :
1 ]
X2 X4 Y1 X4 : I ! L [ _
— 4 4 @ Y1 _,—:i L :
—|Y2 Y2 : | |

NC contact Y1 is connected to Y2 output circuit and NC contact Y2 is connected Y1 output circuit.
If Y1 is ON, Y2 will definitely be OFF and vice versa. This forms an Interlock circuit which prevents
both outputs to be ON at the same time. Even if both X1 and X2 are ON, in this case only Y1 will
be enabled.

Example 7 - Sequential Control
X1 X3 Y2

— | 7% 7 @ Connect NC contact Y2 to Y1 output circuit and
Y1 NO contact Y1 to Y2 output circuit. Y1 becomes
— one of the conditions to turn on Y2. In addition, Y1
_|XIZ R D will be OFF when Y2 is ON, which forms a

sequential control process.

Y2
—
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Example 8 - Oscillating Circuit
An oscillating circuit with cycle AT+AT

Y1 Y1
- G =R

AT AT
In the first scan, Y1 turns on. In the second scan, Y1 turns off due to the reversed state of contact
Y1. Y1 output status changes in every scan and forms an oscillating circuit with output
cycleAT(ON)+AT(OFF)

Example 9 — Oscillating Circuit with Timer
An oscillating circuit with cycle nT+AT

X0 Y1 l
X0
|} 1A TMR | TO Kn |
|
TO :
| @ Y1 [ ] [ 1
| ————>| |

nT AT
When X0 = ON, TO starts timing (nT). Once the set time is reached, contact TO = ON to enable
Y1(AT). In next scan, Timer TO is reset due to the reversed status of contact Y1. Therefore, contact
TO is reset and Y1 = OFF. In next scan, TO starts timing again. The process forms an oscillating
circuit with output cycle nT+AT.

Example 10 - Flashing Circuit
The ladder diagram uses two timers to form an oscillating circuit which enables a flashing indicator
or a buzzing alarm. n1 and n2 refer to the set values in T1 and T2 and T refers to timer resolution.

X0 T2
—H—M—'TMR| T |Kn1| X0 l

I n2T

T1 e
—||—|TMR| T2|Kn2| . | B

X0 T1 | I
— l’ O n1T

Example 11 - Trigger Circuit

In this diagram, rising-edge contact X0 generates trigger pulses to control two actions executing

interchangeably.
X

My Qud  xo| [ ]
Mo Y1 —»| AT !
@ | 7 ] R
| ||

M
— Y1

Example 12 - Delay OFF Circuit

If X0 = ON, timer T10 is not energized but coil Y1 is ON. When X0 is OFF, T10 is activated. After
100 seconds (K1000 x 0.1 sec = 100 sec), NC contact T10 is ON to turn off Y1. Turn-off action is
delayed for 100 seconds by this delay OFF circuit.

X0
TMRl T10 |K1000| xo | [ ]
1| | L

Timer Resolution: 0.1 sec ¢ >
100 seconds

T10
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Example 13 - Output delay circuit

The output delay circuit is composed of two timers executing delay actions. No matter input X0 is

ON or OFF, output Y4 will be delayed.

—|X|O—| TMR | T5 | K50 |
T5 T6

— <,

Y4

_|

—TT—)|(/(|)—| ™R | T6 | K30 |

Example 14 - Timing extension circuit

—|X|O—| TMR| T11 | Kn1 |
TN

—||—| TMR| T12| Kn2|

G

Timer = T11, T12
Timer resolution: T

| [
1
5secs
75 =21+ I
| |
m- L
o
T6 L
—>| |
3 secs

The total delay time: (n1+n2)* T. T refers to the
timer resolution.

T
x0 —I I |
— N1*T le— :
| |
T11 ! :
I
| — n2'T le—
1 1
T12 = :
1 |
| I
Y1
— (12T |e—

Example 15 — Counting Range Extension Circuit

X13

| | CNT | C5 | Kn1

C5

| | CNT | C6 | Kn2
RST | C5

X14

| | RST| Cé6

C6

1 D

Example 16 - Traffic light control (Step Ladder
Traffic light control

The counting range of a 16-bit counter is 0 to
32,767. The opposite circuit uses two counters to
increase the counting range as n1*n2. When
value in counter C6 reaches n2, the pulses
counted from X13 will be n1*n2.

Logic)

. . . Green light
Red light Yellow light Green light blinking
Vertical light YO0 Y1 Y2 Y2
Horizontal light Y20 Y21 Y22 Y22
Light Time 35s 5s 25s 5s
O| Vertical
Ol Light
o
———EZZE{} =
Horizontal
Light
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Timing Diagram:
Vertical
Light

Red YO0

Yellow Y1

Green Y2

1

Horizontal
Light

Red Y20

25 Sec

.

5 Sec SSecE

Yellow Y21

Greeny22
25 Sec

SFC Figure:

M1002
| so

5 Sec 5 Sec

TMR I T10 | K250|

520~ vo ) 30
ol R | 10 [ ksso |0l
[s21 [s31
ul R [Tt [ kaso ||

[es——Co

|szz}—ETMR| T2 | kso | [s32
M1013
T2+ ’_® T2+

[ ——G
TMR I T13 | K350|

T3]

SO

}—ETMR| 111 | Ks0 |
M1013 : :

™R | T2 | kso |

1-17
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Ladder Diagram:

S$23 8§33

eI

M1002
— | ZRST | so | s127
SET S0
SO
—S SET S20
SET | s30
S20
G
TMR TO K350
TO
!} SET | S21
S21
G
TMR | T1 K250
T
{} SET | S22
S22
R TMR T2 K50
M1013
-G
T2
!} SET | s23
S23
—<s>——( :)
S30
B G
TMR | T10 | K250
T10
!} SET | S31
S31
- <S TMR | T11 K50
M1013
-G
T11
{} SET | S32
S32
G
TMR | T12 K50
T12
{} SET | S33
S33
G
TMR | T13 | K350

RET

END
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WPLSoft programming (SFC mode)

SFC logic

Internal Ladder Logic

|zrsT| so | s127]

Transfer condition 1

TO
—|

TRANS%

S22
I TMR | T2 | K50|
M1013
— | Y2

o
I l
S20 $30
5T
s21 S31
-_—— --6
s22 |) s32
—
T
s23 s33

Transfer condition 4
T13

— |

TRANS*

HIE

Transfer condition 7

T12
| ||
|

i

TRANS*




Programming Concepts

DVP-ES2/EX2/EC5/SS/SA2/SX2/SE/SE2 is a programmable logic controller spanning an 1/O
range of 10-256 1/0 points (SS2/SA2/SX2/SE: 512 points). PLC can control a wide variety of
devices to solve your automation needs. PLC monitors inputs and modifies outputs as
controlled by the user program. User program provides features such as boolean logic,
counting, timing, complex math operations, and communications to other communicating
products.

Table of Contents
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2.1 ES2/EX2/EC5 Memory Map

Specifications

Control Method

Stored program, cyclic scan system

I/O Processing Method

Batch processing method (when END instruction is

executed)

Execution Speed

LD instructions — 0.54 us, MOV instructions — 3.4 us

Program language

Instruction List + Ladder + SFC

Program Capacity

15872 steps

X | External inputs X0-X377, octal number system, 256
points max, (*4) Total
Y | External outputs YO0-Y377, octal number system, 256 | 256+16 I/O
points max, (*4)
MO0-M511, 512 points, (*1)
General M768-M999, 232 points, (*1)
s M2000-M2047, 48 points, (*1) Total
i relay Latched M512-M767, 256 points, (*2) 4096 points
M2048-M4095, 2048 points, (*2)
Speci M1000-M1999, 1000 points, some
pecial
are latched
T0-T126, 127 points, (*1)
100 ms T128-T183, 56 points, (*1)
(M1028=0N, T184-T199 for Subroutines, 16
T64-T126: points, (*1)
10 ms) T250-T255(accumulative), 6 points
(*1)
T| Timer [ 10 ms T200-T239, 40 points, (*1) 256T°ta.'
— points
(HTOSE=OIN, T240-T245(accumulative)
T200-T245: 1 6 points, (*1) ’
ms) '
) T127, 1 points, (*1)
Bit 1ms T246-T249(accumulative), 4 points,
Contacts (*1)
C0-C111, 112 points, (*1)
16-bit count up C128-C199,72 points, (*1) Total
C112-C127,16 points, (*2) 232 points
32-bit count C200-C223, 24 points, (*1)
up/down C224-C231, 8 points, (*2)
C235-C242, 1 phase 1 input, 8
Soft- points, (*2)
C | Counter . ware C232-C234, 2 phase 2 input, 3
32bit . %
high- points, (*2) .
C243-C244, 1 phase 1 input, 2 Total
speed . * .
count points, (*2) . 22 points
Hard- | C245-C250, 1 phase 2 input, 6
up/down . .
ware | points, (*2)
C251-C254 2 phase 2 input, 4
points, (*2)
Initial step point S0-S9, 10 points, (*2)
Zero point return S10-S19, 10 points (use with IST
s Step instruction), (*2) Total 1024
point | Latched S20-S127, 108 points, (*2) points
General S$128-S911, 784 points, (*1)
Alarm S$912-S1023, 112 points, (*2)
Word T | Current value T0-T255, 256 vyords
Register | C | Current value C0-C199, 16-bit counter, 200 words
C200-C254, 32-bit counter, 55 words
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Specifications

D0-D407, 408 words, (*1)
General D600-D999, 400 words, (*1)
D3920-D9999, 6080 words, (*1)
Latched D408-D599, 192 words, (*2)
D Data D2000-D3919, 1920 words, (*2) Total
register Special D1000-D1999, 1000 words, some | 10000 points
are latched
For Special D9900-D9999 > 100 words, (*1),
modules (*5)
Index EO-E7, FO-F7, 16 words, (*1)
N | Master control loop NO-N7, 8 points
P | Pointer P0—-P255, 256 points
1000/1001(X0), 1100/1101(X1), 1200/1201(X2),
sl T 1300/1301(X3), 1400/1401(X4), 1500/1501(X5),
1600/1601(X6), I700/1701(X7), 8 points (01: rising-
edge trigger _! , 00: falling-edge trigger —L)
[ 1602-1699, 1702-1799, 2 points (Timer resolution = 1
I Interrupt Timer interrupt ms)
Service 1805-1899, 1 point (Timer resolution = 0.1 ms)
(Supported by ES2/EX2: V2.00 and later versions)
High-speed 1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080,8
counter interrupt | points
Communication 1140(COM1), 1150(COM2), 1160(COM3), 3 points,
interrupt (*3)
K | Decimal K-32,768—-K32,767 (16-bit operation),
Constant K-2,147,483,648-K2,147,483,647 (32-bit operation)
H | Hexadecimal HOOOO-HFFFF (16-bit operation),
HO00000000—HFFFFFFFF (32-bit operation)
COM1: built-in RS-232 ((Master/Slave);
COM2: built-in RS-485 (Master/Slave);
COMS3: built-in RS-485 (Master/Slave),
Seri NOT available for EC5;
erial ports

COM1 is typically the programming port.
Ethernet(*8): built-in Ethernet, NOT available for
ECS5, refer to appendix B for more details on
operation

Real Time Clock(*6)

Year, Month, Day, Week, Hours, Minutes, Seconds

Special I/0O Modules
(NOT available for EC5)

Up to 8 special I/O modules can be connected

File Register(*2)
(NOT available for EC5)

K0-K4999, 5000 points
K0-K7999, 8000 points (*9)

Notes:

1.

2.
3.
4

o

Non-latched area cannot be modified
Latched area cannot be modified

COM1: built-in RS232 port. COM2: built-in RS485 port. COM3: built-in RS485 port.

When input points(X) are expanded to 256 points, only 16 output points(Y) are applicable. Also,
when output points(Y) are expanded to 256 points, only 16 input points(X) are applicable.

This area is applicable only when the ES2/EX2 MPU is connected with special /O modules.
Every special /0O module occupies 10 points.

ES2/EX2 with firmware version 2.00 or later support the function of keeping track of the time
even after the power is off. When the power is off, this function can go on for about 1 week.
This function is available for EC5, but after the power goes off, EC5 stops keeping track of the

time.

ES2/EX2 with firmware version 2.00 or later versions support the function of file register. Refer
to the instructions MEMR/MEMW for more details on operation.
Ethernet: this function is only available for DVP-EX2-E series PLC.
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This function is available for ES2 and EX2 series with firmware V3.46 or later and for EX2-E
series with firmware V1.08 or later.
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2.2 SS2 Memory Map

Specifications

Control Method

Stored program, cyclic scan system

I/0 Processing Method

Batch processing method (when END instruction is

executed)

Execution Speed

LD instructions — 0.54 pus, MOV instructions — 3.4 us

Program language

Instruction List + Ladder + SFC

Program Capacity

7920 steps

X0-X377, octal number system, 256

X | External inputs . Total
points max. 480+14
Y | External outputs YO'—Y377, octal number system, 256 IO (*4)
points max.
M0-M511, 512 points, (*1)
General M768-M999, 232 points, (*1)
Pl M2000-M2047, 48 points, (*1) Total
M M512-M767, 256 points, (*2) .
relay Latched M2048-M4095, 2048 points, (*2) 4096 points
. M1000-M1999, 1000 points, some
Special
are latched
TO-T126, 127 points, (*1)
100 ms T128-T183, 56 points, (*1)
(M1028=0N, T184-T199 for Subroutines, 16
T64-T126: points, (*1)
10 ms) T250-T255(accumulative), 6 points
(*1)
T| Timer [ 10 ms T200-T239, 40 points, (*1) Total
_ 256 points
FeiEe Ok, T240-T245(accumulative)
T200-T245: 1 6 points, (*1) ’
mS) p ’
Bi T127, 1 points, (*1)
it 1ms T246-T249(accumulative), 4 points,
Contacts (*1)
C0-C111, 112 points, (*1)
16-bit count up C128-C199, 72 points, (*1) Total
C112-C127, 16 points, (*2) 233°§ints
32-bit count C200-C223, 24 points, (*1) P
up/down C224-C232, 9 points, (*2)
C235-C242, 1 phase 1 input, 8
Soft- points, (*2)
C | Counter . ware C233-C234, 2 phase 2 input, 2
32bit : *
high- points, (*2)
9 C243-C244, 1 phase 1 input, 2 Total
speed . " i
count points, (*2) 22 points
Hard- | C245-C250, 1 phase 2 input, 6
up/down . "
ware | points, (*2)
C251-C254 2 phase 2 input, 4
points, (*2)
Initial step point S0-S9, 10 points, (*2)
Zero point return S10-S19, 10 points (use with IST
o | Step P instruction), (*2) Total 1024
point | Latched S20-S127, 108 points, (*2) points
General S128-S911, 784 points, (*1)
Alarm S$912-81023, 112 points, (*2)
Word T | Current value T0-T255, 256 words
; C0-C199, 16-bit counter, 200 words
Register | C | Current value

C200-C254, 32-bit counter, 55 words
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Specifications

General

D0-D407, 408 words, (*1)
D600-D999, 400 words, (*1)
D3920-D4999, 1080 words, (*1)

Data
register

Latched

D408-D599, 192 words, (*2)
D2000-D3919, 1920 words, (*2)

Total
5000 points

Special

D1000-D1999, 1000 words, some
are latched

Index

EOQ0-E7, FO—F7, 16 words, (*1)

Pointer

Master control loop

NO-N7, 8 points

Pointer

P0-P255, 256 points

External interrupt

1000/1001(X0), 1100/1101(X1), 1200/1201(X2),
1300/1301(X3), 1400/1401(X4), 1500/1501(X5),
1600/1601(X6), 1700/1701(X7), 8 points (01: rising-
edge trigger _I , 00: falling-edge trigger 1)

Interrupt
Service

Timer interrupt

1602-1699, 17021799, 2 points (Timer resolution = 1
ms)

1805—1899, 1 point (Timer resolution = 0.1 ms)
(Supported by V2.00 and above)

High-speed
counter interrupt

1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, 8
points

Communication
interrupt

1140(COM1), 1150(COM2), 2 points, (*3)

Constant

K

Decimal

K-32,768—-K32,767 (16-bit operation),
K-2,147,483,648-K2,147,483,647 (32-bit operation)

H

Hexadecimal

HO000-HFFFF (16-bit operation),
HO00000000—-HFFFFFFFF (32-bit operation)

Serial ports

COM1: built-in RS-232 ((Master/Slave)
COM2: built-in RS-485 (Master/Slave)
COM1 is typically the programming port.

Real Time Clock

Year, Month, Day, Week, Hours, Minutes, Seconds;
NOT available when the power is off

Special /0O Modules

Up to 8 special I/0O modules can be connected on
the right-side of the PLC.

Notes:

1. Non-latched area cannot be modified

2. Latched area cannot be modified

3. COM1: built-in RS§232 port. COM2: built-in RS485 port.

4. The PLC occupies 16 input points (X0 - X17) and 16 output points (YO - Y17). The extension
input point starts from X20 and extension output point from Y20.
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2.3 SA2/SX2 Memory Map

Specifications

Control Method

Stored program, cyclic scan system

I/0 Processing Method

Batch processing method (when END instruction is

executed)

Execution Speed

LD instructions — 0.54 pus, MOV instructions — 3.4 us

Program language

Instruction List + Ladder + SFC

Program Capacity

15872 steps

X | External inputs XO'—X377, octal number system, 256 Total
points max. 480 + points
Y | External outputs YO'—Y377, octal number system, 256 for PLC (*4)
points max.
M0-M511, 512 points, (*1)
General M768-M999, 232 points, (*1)
Pl M2000-M2047, 48 points, (*1) Total
M M512-M767, 256 points, (*2) .
relay Latched M2048-M4095, 2048 points, (*2) 4096 points
. M1000-M1999, 1000 points, some
Special
are latched
TO-T126, 127 points, (*1)
100 ms T128-T183, 56 points, (*1)
(M1028=0N, T184-T199 for Subroutines, 16
T64-T126: points (*1)
10 ms) T250-T255(accumulative), 6 points
(*1)
T| Timer [ 10 ms T200-T239, 40 points, (*1) Total
_ 256 points
FeiEe Ok, T240-T245 (accumulative)
T200-T245: 1 6 points, (*1) ’
mS) p ’
Bi T127, 1 points, (*1)
it 1ms T246-T249 (accumulative), 4 points,
Contacts (*1)
C0-C111, 112 points, (*1)
16-bit count up C128-C199, 72 points, (*1) Total
C112-C127, 16 points, (*2) 233°§ints
32-bit count C200-C223, 24 points, (*1) P
up/down C224-C232, 9 points, (*2)
C235-C242, 1 phase 1 input, 8
Soft- points, (*2)
C | Counter . ware C233-C234, 2 phase 2 input, 2
32bit : *
high- points, (*2)
9 C243-C244, 1 phase 1 input, 2 Total
speed . " i
count points, (*2) 22 points
Hard- | C245-C250, 1 phase 2 input, 6
up/down . "
ware | points, (*2)
C251-C254 2 phase 2 input, 4
points, (*2)
Initial step point S0-S9, 10 points, (*2)
Zero point return S10-S19, 10 points (use with IST
o | Step P instruction), (*2) Total 1024
point | Latched S20-S127, 108 points, (*2) points
General S128-S911, 784 points, (*1)
Alarm S$912-81023, 112 points, (*2)
Word T | Current value T0-T255, 256 words
Register | C | Current value C0-C199, 16-bit counter, 200 words
g C200-C254, 32-bit counter, 55 words
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Specifications

D0-D407, 408 words, (*1)

General D600-D999, 400 words, (*1)
D3920-D9799, 5880 words, (*1)
Latched D408-D599, 192 words, (*2)
D2000-D3919, 1920 words, (*2)
Data . D1000-D1999, 1000 words, some
D . Special
register are latched

Total
10000 points

Right-side special
module

D9900-D9999, 100 words (*1) (*6)

Left-side special
module

D9800-D9899, 100 words (*1) (*7)
(NOT applicable to DVP28SA2)

Index

EOQ0-E7, FO—F7, 16 words, (*1)

N | Master control loop

NO-N7, 8 points

P | Pointer

P0-P255, 256 points

External interrupt

1000/1001(X0), [100/1101(X1), 1200/1201(X2),
1300/1301(X3), 1400/1401(X4), 1500/1501(X5),
1600/1601(X6), 1700/1701(X7), 8 points (01: rising-
edge trigger I , 00: falling-edge trigger 1)

Fellil Interrupt

Service

Timer interrupt

1602-1699, 1702—-1799, 2 points (Timer resolution = 1
ms)

1805—1899, 1 point (Timer resolution = 0.1 ms)
(Supported by V2.00 and above)

High-speed
counter interrupt

1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, 8
points

Communication
interrupt

1140(COM1), 1150(COM2), 1160(COM3), 3 points,
(*3)

K | Decimal

K-32,768—K32,767 (16-bit operation),
K-2,147,483,648-K2,147,483,647 (32-bit operation)

Constant

H | Hexadecimal

HO000-HFFFF (16-bit operation),
HO00000000—HFFFFFFFF (32-bit operation)

Serial Ports

SA2

COM1: built-in RS-232 ((Master/Slave)
COMZ2: built-in RS-485 (Master/Slave)
COMS3: built-in RS-485 (Master/Slave)
COM1 is typically the programming port.

SX2

COM1: built-in RS-232 ((Master/Slave)
COM2: built-in RS-485 (Master/Slave)
COM3: built-in USB (Slave)

COM1 is typically the programming port.

Real Time Clock*8

Year, Month, Day, Week, Hours, Minutes, Seconds

Special I1/0 Modules

Right side: Up to 8 I/O modules can be connected
Left side: Up to 8 I/0O module can be connected
(NOT applicable to DVP28SA2)

File Register*s

K0—K4999, 5000 points (*2)

Notes:

1. Non-latched area cannot be modified
2. Latched area cannot be modified
3. Please refer to the table above for more information about serial ports. SX2 does not support

1160.

4. The PLC occupies 16 input points (X0 - X17) and 16 output points (YO - Y17). The extension
input point starts from X20 and extension output point from Y20.

5. If the firmware version of an MPU is 2.0 or above, the MPU support the use of file registers.
Please refer to the instruction MEMR/MEMW for more information about the reading/writing of

data.

6. If an SA2/SX2 series MPU is connected to a right-side special module, and M1183 is Off, the
range of data registers can be used. Every special module connected to an SA2/SX2 series
MPU occupies ten data registers.
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If an SA2/SX2 series MPU is connected to a left-side special module, and M1182 is Off, the
range of data registers can be used. Every special module connected to an SA2/SX2 series
MPU occupies ten data registers.

SA22/SX2 with firmware version 2.00 or later support the function of keeping track of the time
even after the power is off. When the power is off, this function can go on for about 1 week.
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2.4 SE/SE2 Memory Map
2.41 SE Memory Map

Specifications

Control Method

Stored program, cyclic scan system

I/O Processing Method

Batch processing method (when END instruction is

executed)

Execution Speed

LD instructions — 0.64 ps, MOV instructions — 2 pus,

1000 steps — approximately 1 ms

Program language

Instruction List + Ladder diagram+ SFC

Program Capacity

15872 steps

X0-X377, octal number system, 256

X | External inputs points max. 480-5-Opt)aolints
Y | External outputs YOI—Y377, octal number system, 256 for PLC (*4)
points max.
MO0-M511, 512 points, (*1)
General M768-M999, 232 points, (*1)
sasier M2000-M2047, 48 points, (*1) Total
i relay Latched M512-M767, 256 points, (*2) 4096 points
M2048-M4095, 2048 points, (*2)
Speci M1000-M1999, 1000 points, some
pecial
are latched
TO0-T126, 127 points, (*1)
100 ms T128-T183, 56 points, (*1)
(M1028=0N, T184-T199 for Subroutines, 16
T64-T126: points, (*1)
10 ms) T250-T255(accumulative),
6 points (*1) Total
T | Timer | 10 ms T200-T239, 40 points, (*1) 256 point
- points
MR =Oh, T240-T245(accumulative)
T200-T245: 1 6 points, (*1) ’
ms) ’
, T127, 1 points, (*1)
Bit 1 ms T246-T249(accumulative), 4 points,
Contacts (*1)
C0-C111, 112 points, (*1)
16-bit count up C128-C199, 72 points, (*1) Total
C112-C127, 16 points, (*2) 232 points
32-bit count C200-C223, 24 points, (*1)
up/down C224-C231, 8 points, (*2)
C235-C242, 1 phase 1 input, 8
Soft- points, (*2)
C |Counter . ware C233-C234, 2 phase 2 input, 2
32bit - *
high- points, (*2) .
C243-C244, 1 phase 1 input, 2 Total
speed . . i
count points, (*2) . 20 points
Hard- | C245-C248, 1 phase 2 input, 4
up/down . .
ware | points, (*2)
C251-C254 2 phase 2 input, 4
points, (*2)
Initial step point S0-S9, 10 points, (*2)
Zero point return S10-S19, 10 points (use with IST
s Step instruction), (*2) Total 1024
point | Latched S20-S127, 108 points, (*2) points
General S$128-S911, 784 points, (*1)
Alarm S$912-S1023, 112 points, (*2)
Word T | Current value T0-T255, 256 words
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Specifications

Register Current value C0-C199, 16-bit counter, 200 words
C200-C254, 32-bit counter, 55 words
D0-D407, 408 words, (*1)
General D600-D999, 400 words, (*1)
D3920-D9799, 5880 words, (*1)
D10000-D11999, 2000 words, (*1)
Latched D408-D599, 192 words, (*2)
Data D2000-D3919, 1920 words, (*2) Total
: . D1000-D1999, 1000 words, some .
register | Special are latched 12000 points
Right-side special | ,9940_pgggg, 100 words, (*1) (*5)
module
Left-side special D9800-D9899, 100 words, (*1) (*6)
module (NOT applicable to DVP26SE)
Index EO-E7, FO—F7, 16 words, (*1)
Master control loop NO-N7, 8 points
Pointer P0-P255, 256 points
1000/1001(X0), 1100/1101(X1), 1200/1201(X2),
External interrupt 1300/1301(X3), 1400/1401(X4), 1500/1501(X5),
1600/1601(X6), 1700/I701(X7), 8 points (01: rising-
edge trigger I, 00: falling-edge trigger —L)
S 1602-1699, 1702-1799, 2 points (Timer resolution = 1
Interrupt Timer interrupt ms)
Service 1805-1899, 1 point (Timer resolution = 0.1 ms)
(Supported by V1.60 and above)
High-speed 1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, 8
counter interrupt | points
communication | 454 (coMm2), 1160 (COM3), 2 points, (*3)
interrupt
Decimal K-32,768—-K32,767 (16-bit operation),
Constant K-2,147,483,648-K2,147,483,647 (32-bit operation)
Hexadecimal HO000-HFFFF (16-bit operation),
H00000000—HFFFFFFFF (32-bit operation)
COM1: built-in USB (Slave)
COM2: built-in RS-485 (Master/Slave)
COM Ports COMa: built-in RS-485 (Master/Slave) (*3)

Ethernet: built-in Ethernet (Please refer to Appendix
B for more information.)
COM1 is typically the programming port.

Real Time Clock

Year, Month, Day, Week, Hours, Minutes, Seconds;
When the power is off, this function can still go on
for about 1 week.

Special 1/0 Modules

Right side: Up to 8 /0O modules can be connected.
Left side: Up to 8 high-speed I/O modules can be
connected.

Notes:

1. Non-latched area cannot be modified.
2. Latched area cannot be modified.
3. COM2: built-in RS485 port. COMS: built-in RS485 port. DVP26SE does not have the COM3

port.

4. The PLC occupies 16 input points (X0 - X17) and 16 output points (YO - Y17). The extension
input point starts from X20 and extension output point from Y20.

5. If an SE series MPU is connected to a right-side special module, and M1183 is Off, the data
registers can be used. Each connected special module occupies ten data registers.
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6. If an SE series MPU is connected to a left-side special module, and M1182 is Off, the data
registers can be used. Each connected special module occupies ten data registers.

2.4.2 SE2 Memory Map

Specifications

Control Method

Stored program, cyclic scan system

I/0 Processing Method

Batch processing method (when END instruction

is executed)

Execution Speed

LD instructions — 0.36us, MOV instructions —

1.09us
Program language Instructions+Ladder Diagram+SFC
Program Capacity 64000 steps
. X0-X377, octal number system,
X | External inputs ) Total
256 points .
Y0-Y377, octal b t 480+points
Y | External outputs — 1o/ (, octal number system, for PLC (*4)
256 points
MO0-M511, 512 points (*1)
General M768-M999, 232 points (*1)
M2000-M2047, 48 points (*1)
M Auxiliary : " Total
relay Latched M512-M767, 256 points (*2) 4096 points
M2048-M4095, 2048 points (*2)
. M1000-M1999, 1000 points, some
Special
are latched
TO-T126, 127 points (*1)
T128-T183, 56 points (*1)
100 ms :
(M1028=0n, T64— T1§4—T199 for Subroutines, 16
Bit T126:10 ms) points (*1)
Contacts T250-T255 (accumulative), 6 points
: (1) Total
T | Timer ,
10 ms T200-T239, 40 points (*1) 256 points
(M1038=0n, T240-T245 (accumulative), 6 points
T200-T245: 1 ms) *1)
T127, 1 points (*1)
1ms T246-T249 (accumulative), 4 points
*1)
C0-C111, 112 points (*1), C128—
16-bit count up C199, 72 points (*1)
C | Counter C112-C127, 16 points (*2) Total
232 points
32-bit count C200-C223, 24 points (*1)
up/down C224-C231, 8 points (*2)
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Specifications

C238-C242, 1 phase 1 input, 5
points (*2)
Soft- C246, C250, 1 phase 2 input, 2
ware ) .
32bit points (*2)
high- C254, 2 phase 2 input, 1 point (*2)
speed : Total
p C235-C237, 1 phase 1 input, 3 22 points
count points (*2)
Up/down | Hard- | C243-C245, C247-C249, 1 phase
ware | 2 input, 6 points (*2)
C232—-C233, C251-C253, 2 phase
2 input, 5 points (*2)
Initial step point S0-S9, 10 points (*2)
. S$10-S19, 10 points (use with IST
Zero point return | ) .
. Step instruction) (*2) . Total
point | Latched S$20-S127, 108 points (*2) 1024 points
General S128-S911, 784 points (*1)
Alarm S912-S1023, 112 points (*2)
T | Current value T0-T255, 256 words
C0-C199, 16-bit counter, 200 words
C | Current value
C200-C254, 32-bit counter, 55 words
D0-D407, 408 words (*1)
D600-D999, 400 words (*1)
General
D3920-D9799, 5880 words (*1)
D10000-D11999, 2000 words (*1)
Word -
Register Latched D408-D599, 192 words (*2)
B D2000-D3919, 1920 words (*2) Total
p | Data 12000
register Soaiel D1000-D1999, 1000 words, some '
are latched points
Right-side special A w
i P D9900-D9999, 100 words (*1) (*5)
Left-side special
i P D9800-D9899, 100 words (*1) (*6)
Index EO-E7, FO-F7, 16 words (*1)
N | Master control loop NO-N7, 8 points
P | Pointer P0-P255, 256 points
Pointer 1000/1001(X0), 1100/1101(X1), 1200/1201(X2),
Interrupt , 1300/1301(X3), 1400/1401(X4), 1500/1501(X5),
I Servlion External interrupt . .
1600/1601(X6), 1700/I701(X7), 8 points (01: rising-
edge trigger j 00: falling-edge trigger —L)
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Specifications
1602-1699, 1702-1799, 2 points (Timer resolution=

Timer interrupt 1 ms)
1805-1899, 1 point (Timer resolution= 0.1 ms)
High-speed 1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, 8

counter interrupt points

Communication

) 1140(COM1), 1150(COM2), 2 points (*3)
interrupt

K-32,768—-K32,767 (16-bit operation)

K | Decimal K-2,147,483,648-K2,147,483,647 (32-bit
Constant operation)

HOOOO—HFFFF (16-bit operation)
HO00000000—HFFFFFFFF (32-bit operation)
COM1: built-in RS-485 (Master/Slave)
COM2: built-in RS-485 (Master/Slave)
COMB3: built-in USB (Slave), typically used for
programming

CAN: supports CANopen DS301 protocol and
Delta positioning instructions.

Ethernet: built-in Ethernet (Please refer to

Appendix B for more information.)

Year, Month, Day, Week, Hours, Minutes,
Seconds;

When the power is off, this function can still go on
for about 1 week.

H | Hexadecimal

COM ports

Real Time Clock (RTC)

Right side: Up to 8 /0O modules can be connected.
Left side: Up to 8 high-speed I/O modules can be
connected.

Special /0O Modules
(digital modules excluded)

File register (*2) K0-K7999, 8000 points

Notes:

1. Non-latched area cannot be modified.

2 Latched area cannot be modified.

3. COMH1: built-in RS485 port. COM2: built-in RS485 port.
4

The PLC occupies 16 input points (X0—X17) and 12 output points (YO-Y13). The extension
input point starts from X20, and extension output point starts from Y20.

5. If an SE series MPU is connected to a right-side special module, and M1183 is Off, the data
registers can be used. Each connected special module occupies ten data registers.

6. If an SE series MPU is connected to a left-side special module, and M1182 is Off, the data
registers can be used. Each connected special module occupies ten data registers.
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2.5 Status and Allocation of Latched Memory

Clear all
Memor T non-latched e el Facto
type Y | OFF=>0 [STOP=>RUN| RUN=>STOP areas latched areas settin;y
N (M1031=ON) (M1032=0N)
When
M1033=0OFF,
Non- clear
latched Clear Unchanged When Clear Unchanged 0
M1033=0ON, No
change
Latched Unchanged Unchanged Clear 0
Special M,
=il Initial Unchanged Unchanged In|t_|al
Index setting
register
Al Unchanged HFFFF
register
General Latched Special auxiliary relay
MO-M511
M M768-M999 \oora Macas M1000-M1999
Auxiliary relay M2000-M2047 ~
Not latched Latched Some are latched and
can'’t be changed.
100 ms 100ms |1ms| 10ms 10ms tms | 190
TO-T126 T250—-
Tir-rr1er T128-T183 T184-T199 | T127 | T200-T239 | T240-T245 | T246—-T249 T255
M1028=1,T64— For _ | M1038=1,T200-T245: 1 )
T126:10 ms | subroutine ms
non-latched non-latched |  Accumulative non-latched
32-bit high-
16-bit count up 32-bit count up/down speed count
C up/down
Counter CO0-C111
C128-C199 C112-C127 C200-C223 | C224-C232 C233-C254
Non-latched Latched Non-latched Latched Latched
s Initial Zero return Latched General Step alarm
Step rela S0-89 S10-S19 S20-S127 | S128-S911 S$912-81023
P y Latched Non-latched Latched
General Latched Special register For AIO
D0-D407
D D600-D999 aooe Dot D1000-D1999 FSSie
Register D3920-D11999
Non-latched Latched Some ,a re latched, and Non-latched
can’t be changed
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2.6 PLC Bits, Nibbles, Bytes, Words, etc.

For different control purposes, there are five types of values inside DVP-PLC for executing the
operations.

Numeric Description
Bit Bit is the basic unit of a binary number system. Range is 0 or 1
. Consists of 4 consecutive bits, e.g. b3-b0. Range 0-9 in Decimal or 0—F in
Nibble Hex
Byte Consists of 2 consecutive nibbles, e.g. b7 - b0. Range 00—FF in Hex
Word Consists of 2 consecutive bytes, e.g. b15 - b0. Range 0000—FFFF in Hex
Double Word ﬁog:;sts of 2 consecutive words, e.g. b31 - b1. Range 00000000—-FFFFFFFF

Bit, nibble, byte, word, and double word in a binary system:
DW

.

e —_— =
W1 W0 <— Word

BY3 BY2 BY1 BYO

. P . .
-~ ¥ T Y e

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO o  nibie
P e Y o~ — o’ — P —— —— ——

<— Byte

b31|b30|b29|b28|b27 b26|b25|b24|b23|b22|b21|b20|b19|b18|b17 b16|b15|b14|b13|b12 b11|b10| b9| b8 | b7|b6|b5|ba|b3)b2]b1|b0| €«— Bit

2.7 Binary, Octal, Decimal, BCD, Hex

<«—— Double Word

For fulfilling different kinds of internal manipulation, DVP-PLC applies 5 formats of number systems.

Each number system has its specific purpose and function described as below.
1. Binary Number, (BIN)
PLC internally calculates, operates, and stores the value in Binary format.

2. Octal Number, (OCT)

The external I/O points of DVP-PLC are numbered in octal format.

e.g.

External inputs: X0 to X7, X10 to X17, ..., X377. (No. of device)

External outputs: YO to Y7, Y10 to Y17, ..., Y377. (No. of device)
3. Decimal Number, (DEC)

DVP-PLC applies decimal operation in situations below:

®  Set value for timers and counters, e.g., TMR C0 K50. (K value)

[ ) No.of S, M, T, C, D, E, F, P, | devices, e.g., M10, T30. (No. of device)

®  For use of operand in APl instructions, e.g., MOV K123 DO. (K value)
4. BCD (Binary Coded Decimal)

BCD format takes 1 digit or 4 bits to indicate a Decimal value, so that data of consecutive 16
bits indicates a 4-digit decimal value. Used mainly for reading values from DIP switches or

sending data to 7-segement displays.
5. Hexadecimal Number, HEX
DVP-PLC applies Hexadecimal operation in situations below:
®  For use of operand in APl instructions, e.g., MOV H1A2B DO (H value)
Constant (K): A decimal number in a PLC is generally preceded by K. For example, K100
represents the decimal number 100.

2-16



2. Programming Concepts

Exception:

If K is used with an X/Y/M/S device, a nibble device, a byte device, a word device, or a

double word device will be formed.

Example:

K1Y10 represents a device composed of 4 bits, K2Y10 represents a device composed of 8
bits, K3Y10 represents a device composed of 12 bits, and K4Y10 represents a device
composed of 16 bits. K1IM100 represents a device composed of 4 bits, K2ZM100 represents
a device composed of 8 bits, KBM100 represents a device composed of 12 bits, and
K4M100 represents a device composed of 16 bits.

Constant (H): A hexadecimal number in a PLC is generally preceded by H. For example, the
hexadecimal number H100 represents the decimal number 256.

Reference Table:

Binary Octal Decimal (K) BCD Hexad:mmal
(BIN) (OCT) (DEC) (Binary Code Decimal) (I-(IE;()
For PLC Constant K, No. of :
internal g?é;f XY registers M, S, T, C, Eggr;ragtscnlsltpclg;nd 7 Constant H
operation D, E, F, P, | devices
0000 0 0 0000 0
0001 1 1 0001 1
0010 2 2 0010 2
0011 3 3 0011 3
0100 4 4 0100 4
0101 5 5 0101 5
0110 6 6 0110 6
0111 7 7 0111 7
1000 10 8 1000 8
1001 11 9 1001 9
1010 12 10 0000 A
1011 13 11 0001 B
1100 14 12 0010 C
1101 15 13 0011 D
1110 16 14 0100 E
1111 17 15 0101 F
10000 20 16 0110 10
10001 21 17 0111 11
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2.8 M Relay

The types and functions of special auxiliary relays (special M) are listed in the table below. Care
should be taken that some devices of the same No. may bear different meanings in different series
MPUs. Special M and special D marked with “*” will be further illustrated in section 2.16. Columns

" ow N

marked with “R” refers to “read only,” “R/W” refers to “read and write,” “-
remains unchanged and “#” indicates that the system will set it up according to the status of the

means that the status

PLC.
. ES2 SA2 OFF | STOP | RUN
Skl Function EX2|sS2(SE sX2| & | & | & |Attib| " pefault
EC5 SE2 ON | RUN | STOP
M1000* | Monitor normally open contact Ol O | O] O|OFF| ON | OFF R NO | OFF
M1001* | Monitor normally closed contact OO O]|]O|ON| OFF | ON R NO ON
Enable single positive pulse at the
M1002* | moment when RUN is activated OO | O] O|OFF| ON | OFF R NO | OFF
(Normally OFF)
Enable single negative pulse at the
M1003* | moment when RUN is activated OlO|O]|O|ON| OFF | ON R NO ON
(Normally ON)
M1004* | ON when syntax errors occur OO | O] O |OFF| OFF - R NO | OFF
M1008* | Watchdog timer (ON: PLC WDT timeout) | O | O | O | O | OFF | OFF - R NO OFF
Indicate LV signal due to 24VDC
M1009 | i sufficiency OO |O|O|OFF| - - R | NO | OFF
M1011* | 10 ms clock pulse, 5 ms ON/5 ms OFF O10O 1O | O |OFF - - R NO | OFF
M1012* (1)0F0Fms clock pulse, 50 ms ON/ 50 ms ololo!lo|oFf ) } R NO OFF
M1013* | 1s clock pulse, 0.5s ON/ 0.5s OFF OO | O | O |OCFF - - R NO OFF
M1014* | 1 min clock pulse, 30s ON / 30s OFF OO | O] O |OFF - - R NO OFF
M1015* | Enable high-speed timer O1O 1O | O |OFF - - RW | NO | OFF
M1016* | Indicate Year display mode of RTC. O1O 10O | O|OFF - - R/W | NO OFF
M1017* | +30 seconds correction onreal timeclock | O | O | O | O | OFF - - R/W | NO OFF
M1018 | Flag for Radian/Degree, ON for degree O1O 10O | O|OFF - - RW | NO | OFF
If the PLC detects the external 24V
« | voltage is unstable; OFF: the PLC runs
M1019 after the power is stabilized, ON: the error O 10100 |OoFF B B R/W | NO OFF
LED keeps flashing
M1020 | Zero flag OO | O] O |OFF - - R NO OFF
M1021 | Borrow flag O 1O ] O | O|OFF - - R NO | OFF
M1022 | Carry flag OO | O] O|OFF - - R NO OFF
M1024 | COM1 monitor request OO | O] O |OFF - - R/W | NO | OFF
« | Indicate incorrect request for
M1025 communication OO | O] O]|OoFF - - R NO OFF
M1026 | RAMP mode selection OO | O] O |OoFF - - RW | NO | OFF
M1027 | PR output mode selection (8/16 bytes) OO | O] O |OFF - - RW | NO | OFF
Switch T64 - T126 timer resolution (10
M1028 ms/100 ms). ON =10 ms OO | O] O]|OoFF - - R/W | NO OFF
« | CHO (YO, Y1) pulse output execution ) }
M1029 completed. OO |O| O|OoFF R NO OFF
M1030* | Pulse output Y1 execution completed 821 O |32 O |oFF| - - R | NO | OFF
M1031* | Clear all non-latched memory O1O 10O | O|OFF - - RW | NO | OFF
M1032* | Clear all latched memory O1O 1O | O |OFF - - RW | NO | OFF
M1033* | Output state latched at STOP OO | O] O |OFF - - R/W | NO | OFF
M1034* | Disable all Y outputs OO | O] O|OFF - - R/W | NO OFF
M1035* SEVrJﬁgLe X7 input point as RUN/STOP olololo } } } rRW | YES OFF
Enable 8-sets SPD function (Has to be
« | used with D1037) Refer to section 2.16 ES2/
M1037 the description on M1037 for more ee| OO | O|OFF| OFF | OFF | RIW | NO OFF
information on availability.
M1038 Switch T200 - I255 timer resolution (10 olololo|oFfF ) ) rRW | NO OFF
ms/1 ms). ON =1 ms
M1039* | Fix scan time OO | O] O |OFF - - RW | NO | OFF
M1040 | Disable step transition O1O 1O | O |OFF - - RW | NO | OFF
M1041 | Step transition start OO | O] O |OFF - OFF | R\WW | NO | OFF
M1042 | Enable pulse operation OO 1O ] O |OFF - - R/W | NO | OFF
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. ES2 SA2 OFF | STOP | RUN
Sz2sk] Function EX2|ss2| SE (sx2| & | 3 | & |Atrib.| 2" Default
EC5 SE2 ON | RUN | STOP
M1043 | Zero return completed O |10 | O | O |OFF - OFF | R\WW | NO | OFF
M1044 | Zero point condition OO | O] O |OFF - OFF | R'W | NO | OFF
M1045 | Disable “all output reset” function O 10| O | O |OFF - - RW | NO | OFF
M1046 | Indicate STL status OO [ O] O |OFF - - R NO | OFF
M1047 | Enable STL monitoring OO | O] O |OFF - - RW | NO | OFF
M1048 | Indicate alarm status OO | O] O |OFF - - R NO | OFF
M1049 | Enable alarm monitoring OO | O] O |OFF - - RW | NO | OFF
M1050 | Disable interruption 1000 / 1001 OO0 | O | O|OFF - - R/W | NO OFF
M1051 | Disable interruption 1100 / 1101 OO0 | O] O|OFF - - R/W | NO OFF
M1052 | Disable interruption 1200 / 1201 OO0 | O | O |OFF - - R/W | NO OFF
M1053 | Disable interruption 1300 / 1301 OO0 | O | O|OFF - - R/W | NO OFF
M1054 | Disable interruption 1400 / 1401 O |10 | O | O |OFF - - R/W | NO OFF
M1055 | Disable interruption 1500 / 1501 O|1O0 1O | O|OFF - - R/W | NO OFF
M1056 | Disable interruption 1600 - 1699 OO | O | O |OFF - - R/W | NO OFF
Disable interruption 1700 - 1799
M1057 | Disable interruption 1805 - 1899 (V2.00 OO ||O| O |OFF - - RW | NO | OFF
and above are supported.)
M1058 | COM3 monitor request S | X | O | O|oFF| - - |RW | NO | OFF
M1059 %|1sgtik—|:‘0rggh-speed counter interruptions olololo|oFr ) ) RW | NO OFF
M1060 | System error message 1 OO | O] O |OFF - - R NO | OFF
M1061 | System error message 2 OO | O] O |OFF - - R NO | OFF
M1062 | System error message 3 OO | O] O |OFF - - R NO | OFF
M1063 | System error message 4 OO | O] O |OFF - - R NO | OFF
M1064 | Incorrect use of operands OO |O]|O]|OFF| OFF - R NO | OFF
M1065 | Syntax error OO | O] O|OFF| OFF - R NO | OFF
M1066 | Loop error OO |O|O]|OFF| OFF - R NO | OFF
M1067* | Program execution error OO | O] O|OFF| OFF - R NO | OFF
M1068* | Execution error locked (D1068) OO | O] O |OFF - - R NO | OFF
Switching clock pulse of Y1 for PWM ES2/ SA2/
M1070 | D0 oation (ON: Fl00us; OFF: 1 ms) ee| O |se | O|OFF| - - |RW] NO | OFF
Switching clock pulse of Y3 for PWM ES2/ SA2/
M1071 instructiogn (ON: F100us; OFF: 1 ms) pe| O |se | O |OFF ) ) RIW | NO | OFF
M1072 | PLC status (RUN/STOP), ON = RUN OO ]| O | O]|OFF| ON OFF | R'W | NO OFF
M1075 | Error occurring when write in FlashROM | O | O | O | O | OFF - - R NO OFF
M1077* | Real-time clock is out of order. 210l 0| O |oFF| - - R | NO | OFF
YO/CHO(YO, Y1) pulse output pause
MI078 | oo di(ate) )P putp O|O|O|O|OFF| OFF | - |RW | NO | OFF
M1079 | Y1 pulse output pause (immediate) B2l O |52 O |oFF | OFF | - | RW | NO | OFF
M1080 | COM2 monitor request O |10 | O | O |OFF - - RW | NO | OFF
Changing conversion mode for FLT
M1081 | 80909 O|lO|O|O|oFF| - - | RW | NO | OFF
RTC (Real Time Clock) changed
M1082 | (available for ES2/EX2 V4.01, ES2-E S| X |O|O|oFF| - |RwW | NO | OFF
VV1.08, SA2 V1.90 and later)
Selecting X6 pulse-width detecting mode.
« | M1083 = ON, detecting pulse-width when | Es2/
M1083" | 6 = ON; M1083 = OFgF,pdetecting pulse- | EX2 OO | O |OFF ) ) RIW | NO | OFF
width when X6 = OFF.
Enabling X6 Pulse width detecting
M1084* | function. (has to be used with M1083 and |55 | O | O | O | OFF | OFF | OFF | RW | NO | OFF
D1023)
M1085 | Selecting DVP-PCCO01 duplicating function | O | O | O | O | OFF - - R/W | NO OFF
M1086 Egegjcl)i?g password function for DVP- olololo|orfF ) ~ RW | NO OFF
Matrix comparison.
Comparing between equivalent values
M1088 (M10%8 =gON) or difforont values Miogs | © | © | ©|© |OFF| OFF | - | RW | NO | OFF
= OFF).
Indicating the end of matrix comparison.
M1089 | When the comparison reaches the lastbit, | O | O | O | O | OFF | OFF - R NO | OFF

M1089 = ON.
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. ES2 SA2 OFF | STOP | RUN
Skl Function EX2|sS2|SE sX2| & | & | & |Attib| " Default
EC5 SE2 ON | RUN | STOP
Indicating start of matrix comparison.
M1090 | When the comparison starts from the first | O | O | O | O | OFF | OFF - R NO | OFF
bit, M1090 = ON.
Indicating matrix searching results. When
the comparison has matched results,
M1091 comparison will stop immediately and OO | 0| O |OFF| OFF ) R NO OFF
M1091 = ON.
Indicating pointer error. When the pointer
M1092 | Pr exceeds the comparison range, M1092 | O | O | O | O | OFF | OFF - R NO | OFF
=ON
Matrix pointer increasing flag. Adding 1 to )
M1093 the current value of the Pr. O 10| O] O |OFF| OFF RIW | NO OFF
Matrix pointer clear flag. Clear the current
M1094 value of the Pr to 0 OO | O] O|OFF| OFF - R/W | NO OFF
M1095 E))L?trprﬁtﬂag for matrix rotation / shift / olololo!|orr| off } R NO OFF
M1096 | Borrow flag for matrix rotation/shift/input OO | O] O |OFF| OFF - R/W | NO OFF
Direction flag for matrix
M1097 rotation/displacement OO | O] O]|OFF| OFF - R/W | NO OFF
M1098 g)ro‘%r‘l’tmg the number of bits which are “1 olololo|orr| off } rRW | NO OFF
M1099 | ON when the bits counting result is “0” OO | O] O |OFF| OFF - R/W | NO OFF
« | Y2/CH1 (Y2, Y3) pulse output execution ) )
M1102 completed OO ] O | O]|OFF R/W | NO OFF
* ES2/ SA2/
M1103* | Y3 pulse output completed 0z | O SE O | OFF - - R/W | NO OFF
Y2/CH1 (Y2, Y3) pulse output pause )
M1104 (immediate) OO | O] O]|OFF| OFF R/W | NO OFF
M1105 | Y3 pulse output pause (immediate) 821 O |82 O |oFF| OFF | - | RW | NO | OFF
When M1106=0N, set the zero point for
the first DZRN auto-reset (YO, Y1) to the
M1106 | position where DOG point stops on the Ol O|O]| O |OFF| OFF - RW | NO | OFF
positive direction. (If M1106 is OFF, it
stops on the negative direction.)
When M1107=0N, set the zero point for
the first DZRN auto-reset (YO, Y1) to the
M1107 | position where DOG point stops on the Ol O|O]| O |OFF| OFF - RW | NO | OFF
positive direction. (If M1107 is OFF, it
stops on the negative direction.)
+ | YO/CHO (YO, Y1) pulse output pause }
M1108 (ramp down) OO | O] O|OFF| OFF R/W | NO OFF
M1109* | Y1 pulse output pause (ramp down) B21 O |32 O |oFF| OFF | - | RW | NO | OFF
+ | Y2/CH1 (Y2, Y3) pulse output pause }
M1110 (ramp down) OO | O] O|OFF| OFF R/W | NO OFF
M1111* | Y3 pulse output pause (ramp down) B21 O |32 O |oFF| OFF | - | RW | NO | OFF
Switching clock pulse of YO for PWM
M1112 instruction (ON: 100us; OFF: 1 ms) OO | O] O |OFF| OFF ) RW | NO OFF
Switching clock pulse of Y2 for PWM
M1113 instruction (ON: 100us; OFF: 1 ms) O 10| O] O |OFF| OFF ) RW | NO OFF
Enable high-speed output of Y0/Y2 for
PWM instruction (unit: 1 us) available for
M1116 | ES2: V3.00, SS2: V2.80, SA2: V2.60, 5| O | O| O |OFF| OFF | OFF | RW | NO | OFF
12SE: V2.02, 26SE: V1.02, SX2: V2.40
or later
Enable high-speed output of Y1/Y3 for
PWM instruction (unit: 1 us) available for SAY/
M1117 | ES2: V3.00, SS2: V2.80, SA2: V2.60, '322/ O % | ©O |OFF| OFF | OFF | RW | NO OFF
12SE: V2.02, 26SE: V1.02, SX2: V2.40
or later
Enable 2-speed output function of
M1119* | DDRVI/DDRVA instructions; refer to O]O|O]|]O]|OFF| OFF | OFF | RIW | NO OFF
section 2.16 for the usage
Retaining the communication setting of
M1120* | COM2 (RS-485), modifying D1120 willbe | O | O | O | O | OFF | OFF - R/W | NO OFF
invalid when M1120 is set.
M1121 For COM2 (RS-485), data transmission ololol|o|orfF| oFf ) R NO OFF

ready

2-20




2. Programming Concepts

ES2

o
R

OFF

STOP

RUN

Sz2sk] Function EX2|ss2| SE (sx2| & | 3 | & |Atrib.| 2" Default
EC5 SE2 ON | RUN | STOP
M1122 | For COM2 (RS-485), sending request O] O] O] O |OFF| OFF - R/W | NO OFF
For COM2 (RS-485), data receiving ~
M1123 completed OO | O] O |OFF| OFF R/W | NO OFF
M1124 | For COM2 (RS-485), data receivingready | O | O | O | O | OFF | OFF - R/W | NO OFF
For COM2 (RS-485), communication ready
M1125 status reset O] O|O|O|OFF| OFF | OFF | RIW | NO OFF
For COM2 (RS-485), set STX/ETX as user
M1126 defined or system defined O] O | O|O|OFF| OFF | OFF | RIW | NO OFF
For COM2 (RS-485), data sending /
M1127 | receiving / converting completed. Ol O|O|O|OFF| OFF | OFF | RW | NO | OFF
(RS instruction is not supported)
For COM2 (RS-485),
M1128 Transmitting/Receiving status Indication O 10| O] O |OFF| OFF | OFF | RW | NO OFF
M1129 | For COM2 (RS-485), receiving time out O] O] O | O |OFF| OFF - R/W | NO OFF
M1130 | For COM2 (RS-485), STX/ETX selection O] O] O] O |OFF| OFF - R/W | NO OFF
For COM2 (RS-485), ON when
M1131 | MODRD/RDST/MODRW data is being OO | O| O |OFF| OFF - R NO OFF
converted from ASCII to Hex
ON when there are no communication
M1132 | | lated instructions in the program OO0 |0 |OFF ) } R NO | OFF
M1133 (F;;‘ff(g;‘tp“t ramp-down stop for YA/CH2 |05 v ISE2| % |OFF | OFF | - | RW | NO | OFF
M1134 (P;Jési%“p“t ramp-down stop for Y6/CH3 |05 v |sEo| % |OFF | OFF | - | RW | NO | OFF
For COM3 (RS-485), retaining Eso/ SA2
M1136* | communication setting. Modifying D1109 | 55 X SE O | OFF - - R/W | NO OFF
will be invalid after M1136 is set.
Retain DNET mapping data during non- ) ) _
M1137 executing period X I X|1O]O R/W | NO OFF
For COM1 (RS-232, RS-485), retaining SA2
M1138* | communication setting. Modifying D1036 | O | O O | OFF - - R/W | NO OFF
X e : SE2
will be invalid when M1138 is set.
« | For COM1(RS-232, RS-485), ASCII/RTU SA2 ) )
M1139" | | ode selection (OFF: AsCll: ON: RTU) | © | © |se2| © | OFF RW | NO | OFF
For COM2 (RS-485), MODRD / MODWR
M1140 / MODRW data receiving error O 10| O] O |OFF| OFF } R NO OFF
For COM2 (RS-485), MODRD / MODWR
M1141 / MODRW parameter error OO | O] O |OFF| OFF - R NO OFF
Data receiving error of VFD-A handy _
M1142 instructions OO | O] O |OFF| OFF R NO OFF
« | For COM2 (RS-485), ASCII/RTU mode
M1143" | < election (OFF: ASCII: ON: RTU) OO0 |O|OFF| - - | RW | NO | OFF
Read MAC address from the left side
« | network module (should work with
M1145" | D1400-1403); available for 12SA2: X | X | OO |OFF | OFF | OFF | RW | NO | OFF
V3.00, 12SE: V2.00, 20SX2: V3.00
After the instruction DELAY is executed,
the execution of the program following V2.6
M1148 ; O |V3.0|V1.4|v2.4| OFF | OFF - R/W | NO OFF
DELAY is delayed for 5 us. V1.0
(ES2/EX2: V3.2; EC5: V1.00) )
For SE/ES2-E with a built-in Ethernet
port, it can work with REF instruction only.
When REF is executed, M1149 is ON, SE
M1149 | which indicates that the Ethernet packet EEZ' X SE2 X | OFF | OFF - R/W | NO OFF
is refreshed once.
(available for ES2-E: V1.54,12SE: V1.20,
26SE: V2.14 or later)
Enabling the Mark function on
« | 1400/1401(X4) corresponding to YO. ES2/ _
M1156 (Refer to AP159 DPLSR for CPU firmware | EX2 O] O | O |OFF| OFF RIW | NO OFF
versions that support the function.)
When M1157 is ON, the Mark function is
enabled on 1500/1501(X5).
M1157* For SE2, this function is enabled on the Eizz/ Y| ol o|oFF| oFf _ RW | NO OFF

X6 external interrupt when this flag is ON.
(Refer to AP159 DPLSR for CPU firmware
versions that support the function.)
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. ES2 SA2 OFF | STOP | RUN
Skl Function EX2|sS2|SE sX2| & | & | & |Attib| " Default
EC5 SE2 ON | RUN | STOP
Enabling the Mark function on
1600/1601(X6) corresponding to Y2.
« | For SE2, this function is enabled on the ES2/
M1158 X5 external interrupt when this flag is ON. | EX2 O 1O | O |OFF) OFF ) RW | NO OFF
(Refer to AP159 DPLSR for CPU firmware
versions that support the function.)
When M1159 is ON, the Mark function is
enabled on 1700/1701(X7).
. | For SE2, this function is enabled on the ES2/
M1159 X7 external interrupt when this flag is ON. | EX2 X | © | O |OFF| OFF ) RW 1 NO OFF
(Refer to AP159 DPLSR for CPU firmware
versions that support the function.)
M1161 | 8/16 bit mode (ON = 8 bit mode) O1O 10O | O|OFF - - R/W | NO OFF
Switching between decimal integer and
binary floating point for SCLP instruction. ) )
M1162 ON: binary floating point; OFF: decimal OO0 0|0 | OFF RW | NO OFF
integer
M1167 | 16-bit mode for HKY input O10O 1O | O |OFF - - R/W | NO OFF
M1168 | Designating work mode of SMOV O1O0 10O | O|OFF - - RW | NO | OFF
Enable the communication instruction for
Delta VFD series inverter.
MU77 | ON: VFD-A (Default), OFF: other models | = | © | © | © [OFF| - - | RW | NO | OFF
of VFD
M1178 | Enable knob VRO X | X |12sa2| O | OFF - - R/W | NO OFF
M1179 | Enable knob VR1 X | X |1zsa2| O | OFF - - R/W | NO OFF
The EX2/SX2 model reads analog-to-
M1180 digital values immediately. Ex2)| X | X'| O | OFF ) ) RW | NO | OFF
M1181 The EX2/SX2 r_nodel c_)utputs digital-to- ex2| X | X | O | oFf ) ) RW | NO OFF
analog values immediately.
M1182 = ON, disable auto-mapping
function when connected with left-side
modules.
B For SA2 /SX2/SE models, values of
AIO modules will be auto-mapped to
. D9800 and above.
M1182" | m if the left side is connected with a XX ]O[O|ON - - RW | NO ON
communication module, additional 10
words will be occupied. Ex: 04AD-SL
+ ENO1-SL + SA2, average value of
Ch1 - Ch4 of 04AD-SL maps to
D9810 - D9813
M1183 = ON, disable auto mapping
function when connected with special
M1183* | modules S| X |O|O| # - - |RW | NO | #
#: ES2/EX2: OFF; SE/SA2/SX2: ON
(maps to D9900 and later)
Set Y0 high speed output as 0.01-10 Hz; | s/
M1190 not available for 12SE 0| ©O| O | O |OFF| OFF - R/W | NO OFF
Set Y1 high speed output as 0.01—10 Hz; | Esz SA2/
M1191 not available for 12SE 2 | O | s | O | OFF | OFF - R/W | NO OFF
Set Y2 high speed output as 0.01—-10 Hz; |Esz
M1192 not available for 12SE e | O] O | O |OFF| OFF - R/W | NO OFF
Set Y3 high speed output as 0.01-10 Hz; | esz/ SA2/
M1193 not available for 12SE ez | O |se | © | OFF| OFF ) RW | NO OFF
For CHO, you can use an interrupt 140X or SE
M1194 | 150X to immediately update the present eszE| X SE2 X | OFF | OFF - R/W | NO OFF
value for pulse output.
For CH1, you use an interrupt 140X or SE
M1195 | 150X to immediately update the present eszE| X SE2 X | OFF | OFF - R/W | NO OFF
value for pulse output.
Keep connectivity flag for ETHRS SE
M1196 | instructions; available for ES2-E: V1.08, |Es2E| X SE2 X | OFF | OFF - R/W | NO OFF
26SE/SE2: V1.0, 12SE: V1.88 or later
In execution flag for ETHRS instructions; SE
M1197 | available for ES2-E: V1.08, 26SE/SE2: Es2E| X SE2 X | OFF | OFF - R/W | NO OFF
V1.0, 12SE: V1.88 or later
Error flag for ETHRS instructions; g SE
M1198 | ,vailable for ES2-E: V1.08, 26SE/SE2: | =% X |ggg| X | OFF | OFF | - | RW | NO | OFF
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. ES2[ [SA2 OFF | STOP | RUN
Sz2sk] Function EX2|ss2| SE (sx2| & | 3 | & |Atrib.| 2" Default
EC5 SE2 ON | RUN | STOP
V1.0, 12SE: V1.88 or later
M1200 | C200 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1201 | C201 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1202 | C202 counting mode ON: count down) OO [ O] O |OFF - - R/W | NO | OFF
M1203 | C203 counting mode (ON: count down) O10 10O | O |OFF - - R/W | NO | OFF
M1204 | C204 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1205 | C205 counting mode (ON :count down) O10 10O | O |OFF - - RW | NO | OFF
M1206 | C206 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1207 | C207 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1208 | C208 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1209 | C209 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1210 | C210 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1211 | C211 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1212 | C212 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1213 | C213 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1214 | C214 counting mode (ON: count down) OO | O ]| O |OFF - - R/W | NO | OFF
M1215 | C215 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1216 | C216 counting mode (ON: count down) OO [ O] O |OFF - - R/W | NO | OFF
M1217 | C217 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1218 | C218 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1219 | C219 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1220 | C220 counting mode (ON: count down) OO [ O] O |OFF - - R/W | NO | OFF
M1221 | C221 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1222 | C222 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1223 | C223 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1224 | C224 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1225 | C225 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1226 | C226 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1227 | C227 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1228 | C228 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1229 | C229 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1230 | C230 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1231 | C231 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1232 €232 counting mode (ON: count down) X O | X | X | OFF - - RW | NO | OFF
C232 counter monitor (ON: count down) O | X O ]O |OFF - - R NO | OFF
M1233 | C233 counter monitor (ON: count down) OO | O] O |OFF - - R NO | OFF
M1234 | C234 counter monitor (ON: count down) O10 10O | O |OFF - - R NO | OFF
M1235 | C235 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1236 | C236 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1237 | C237 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1238 | C238 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1239 | C239 counting mode (ON: count down) OO | O ]| O |OFF - - RW | NO | OFF
M1240 | C240 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
M1241 | C241 counting mode (ON: count down) O10 10O | O |OFF - - RW | NO | OFF
M1242 | C242 counting mode (ON: count down) OO | O] O |OFF - - R/W | NO | OFF
C243 Reset function control. ON = R SA2
M1243 function disabled [OR NG SE O | OFF - - R/W | NO OFF
C244 Reset function control. ON = R SA2
M1244 function disabled [OR NG SE O | OFF - - R/W | NO OFF
M1245 | C245 counter monitor (ON: count down) O10 10O | O |OFF - - R NO | OFF
M1246 | C246 counter monitor (ON: count down) OO | O] O |OFF - - R NO | OFF
M1247 | C247 counter monitor (ON: count down) O10 10O | O |OFF - - R NO | OFF
M1248 | C248 counter monitor (ON: count down) OO | O] O |OFF - - R NO | OFF
M1249 | C249 counter monitor (ON: count down) OO | O] O |OFF - - R NO | OFF
M1250 | C250 counter monitor (ON: count down) O10 10| O |OFF - - R NO | OFF
M1251 | C251 counter monitor (ON: count down) OO | O] O |OFF - - R NO | OFF
M1252 | C252 counter monitor (ON: count down) O10 10O | O |OFF - - R NO | OFF
M1253 | C253 counter monitor (ON: count down) OO | O] O |OFF - - R NO | OFF
M1254 | C254 counter monitor (ON: count down) O10 10O | O |OFF - - R NO | OFF
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. ES2 SA2 OFF | STOP | RUN
Skl Function EX2|sS2|SE sX2| & | & | & |Attib| " Default
EC5 SE2 ON | RUN | STOP
Set the ramp up/down of YO, Y2to be “S | Esz
M1257 curve” ON = S curve. 02| ©O| O | O |OFF| OFF - R/W | NO OFF
Set up X7 as the reset signal for software
M1260 | o inters G235 - C241 O|1O ] O | O]|OFF - - R/W | NO OFF
Enable cyclic output for table output
M1262 | function of DPTPO instruction. ON = B2l O] O|O|OFF| OFF | - |RW | NO | OFF
enable.
Execute RS instruction with M1263 to set
the data receiving as completed, when
the data receiving stops for a period of
M1263 time that is longer than what D1168 was O 0|0 |O|OFF| OFF | OFF | RW | NO OFF
set. Refer to RS instruction for more
details.
M1270 (C:)()erﬁ)countlng mode (ON: falling-edge ololol|o|orr ) ) RW | NO OFF
M1271 (C:IOZL’;’)r?t)countlng mode ON: falling-edge ololol|o|orr ) ) RW | NO OFF
M1272 ((:3023n7t)counting mode (ON: falling-edge ololo!lo|oFf } } rRW | NO OFF
M1273 S()Zfri)counting mode (ON: falling-edge ololo!lo|oFf } } rRW | NO OFF
M1274 (C:)()er?t)countlng mode (ON: falling-edge ololol|o|oFr ) ) RW | NO OFF
M1275 (C:IOZ:r?t)countlng mode (ON: falling-edge ololol|o|orr ) ) RW | NO OFF
M1276 gg:r:t)counting mode (ON: falling-edge ololo!lo|oFf ) } rRW | NO OFF
M1277 ((:302:r]2t)counting mode (ON: falling-edge ololo!lo|oFf } } rRW | NO OFF
« | For 1000 /1001, reverse interrupt trigger
M1280 pulse direction (Rising/Falling) OO | O] O |OFF| OFF ) RIW | NO OFF
« | For 1400 /1401, reverse interrupt trigger )
M1284 pulse direction (Rising/Falling) O 10| O] O |OFF| OFF RIW | NO OFF
« | For 1600 /1601, reverse interrupt trigger )
M1286 pulse direction (Rising/Falling) OO0 | 0| O |OFF| OFF RW | NO OFF
High / low bits exchange for XCH
M1303 instruction O|1O ] O | O]|OFF - - R/W | NO OFF
M1304* | Enable force-ON/OFF of input point X O1O 1O | O |OFF - - R/W | NO OFF
Reverse Y1 pulse output direction in high )
M1305 speed pulse output instructions OO0 | 0| O |OFF| OFF RW | NO OFF
Reverse Y3 pulse output direction in high
M1306 speed pulse output instructions O O] O | O |OFF) OFF ) RW | NO OFF
M1307 EV(\)Ili'téI]RN instruction, enable left limit ololol|o|oFfF| oFf ) RW | NO OFF
« | Output specified pulses or seek Z phase
M1308 signal when zero point is achieved. OO |O|O|OFF| OFF | OFF | RW | NO OFF
Pulse output immediate pause for
M1310 Y4/CH2 (Y4, Y5) EC5| X |SE2| X | OFF | OFF - R/W | NO OFF
Pulse output immediate pause for
M1311 Y6/CH3 (Y6, Y7) EC5| X |SE2| X | OFF | OFF - R/W | NO OFF
For COM1 (RS-232, RS-485), sending
M1312 | request (Only applicable for MODRWand | O | O | O | O | OFF | OFF - R/W | NO OFF
RS instruction)
For COM1 (RS-232), ready for data
M1313 | receiving (Only applicable for MODRW OO |O]|O]|OFF| OFF - R/W | NO OFF
and RS instruction)
For COM1 (RS-232, RS-485), data
M1314 | receiving completed (Only applicable for OO | O] O]|OFF| OFF - R/W | NO OFF
MODRW and RS instruction)
For COM1 (RS-232, RS-485), data
receiving error )
M1315 | Only applicable for MODRW and RS OO | 0| O |OFF| OFF RW | NO | OFF
instruction)
For COM3 (RS-485), sending request SA2
M1316 | (Only applicable for MODRW and RS el SE OFF | OFF - | RW | NO | OFF
instruction)
For COM3 (RS-485), ready for data ES2/ _
M1317 receiving (Only applicable for MODRW EX2 SA2 OFF | OFF RW | NO OFF
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Special
M

Function

ES2
EX2
EC5

S§82

SA2

SE2

SX2

OFF
ON

STOP

RUN

RUN
STOP

Attrib.

Latch
-ed

Default

and RS instruction)

SE

M1318

For COM3 (RS-485), data receiving
completed (Only applicable for MODRW
and RS instruction)

ES2/
EX2

SA2
SE

OFF

OFF

R/W

NO

OFF

M1319

For COM3 (RS-485), data receiving error
(Only applicable for MODRW and RS
instruction)

ES2/
EX2

SA2
SE

OFF

OFF

R/IW

NO

OFF

M1320*

For COM3 (RS-485), ASCII/RTU mode
selection. (OFF: ASCII; ON: RTU)

ES2/
EX2

SA2
SE

OFF

RIW

NO

OFF

M1321*

pulse output execution completed for
Y4/CH2 (Y4, Y5)

EC5

X

SE2

X

OFF

RIW

NO

OFF

M1322*

pulse output execution completed for
Y6/CH3 (Y6, Y7)

EC5

X

SE2

X

OFF

R/W

NO

OFF

M1334*

Close the conditional contact and to
enable the instructions PLSR, DPLSR YO,
DDRVI, DDRVA CHO(Y0/Y1) to execute
ramp-down (ON: Enable; OFF: Disable)

(available for ES2/EX2: V3.42, ES2-C:
V3.48, ES2-E/SE2: V1.00, SS2: V3.28,
12SA2: V2.86, 26SE: V1.0, 12SE: V2.02,
SX2: V2.86, 28SA2: V3.0 or later)

OFF

R/W

NO

OFF

M1335*

Close the conditional contact and to
enable the instructions PLSR/DPLSR
Y2/DDRVI/DDRVA CH1(Y2/Y3) (ON:
Enable; OFF: Disable) (available for
ES2/EX2: V3.42, ES2-C: V3.48, ES2-
E/SE2: V1.00, SS2: V3.28, 12SA2:
V2.86, 26SE: V1.0, 12SE: V2.02, SX2:
V2.86, 28SA2: V3.0 or later)

OFF

R/W

NO

OFF

M1346*

Output clear signals when ZRN is
completed

OFF

R/IW

NO

OFF

M1347

Auto-reset YO when high speed pulse
output is completed

OFF

R/W

NO

OFF

M1348

Auto-reset Y1 when high speed pulse
output is completed

ES2/
EX2

SA2/
SE

OFF

R/W

NO

OFF

M1349

When M1349 is ON, the CANopen
function is enabled.
(Only for ES2-C and SE2)

ES2-C

SE2

R/W

NO

M1350*

Enable PLC LINK

OFF

R/IW

NO

OFF

M1351*

Enable auto mode on PLC LINK

OFF

R/IW

NO

OFF

M1352*

Enable manual mode on PLC LINK

OFF

R/IW

NO

OFF

M1353*

Enable access up to 50 words through
PLC LINK (If M1353 is ON, D1480 -
D1511 are latched devices.)

O |0O|0|O

O O] X |O|O|0O

O |O]O]O

O |00 X OO0

OFF

R/W

YES

OFF

M1354*

Enable simultaneous data read/write in a
polling of PLC LINK

®)

®)

@)

@)

OFF

R/W

NO

OFF

M1355*

Select Slave linking mode in PLC LINK
(ON: manual; OFF: auto-detection)

R/W

YES

OFF

M1356*

Enable station number selection function.
When both M1353 and M1356 are ON,
the user can specify the station number
for D1900 - D1931 according to their
contents. No need to use the default
consecutive station number specified in
D1399.

R/W

YES

OFF

M1357*

Enabling the detection of X0’s input pulse
frequency (ON: Enable; OFF: Disable);
available for ES2/EX2: V3.22, ES2-C:
V3.68, SA2: V3.02, SX2: V2.66 or later

ES2/
EX2

SA2

OFF

OFF

RIW

NO

OFF

M1358*

Enabling the detection of X1’s input pulse
frequency (ON: Enable; OFF: Disable) ;

ES2/
EX2

SA2

OFF

OFF

RIW

NO

OFF
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Skl Function Exz|ssz| SE sxz| o |0 | @ |Atrib. L2teh | Default
EC5 SE2 ON | RUN | STOP

available for ES2/EX2: V3.22, ES2-C:

V3.68, SA2: V3.02, SX2: V2.66 or later

Enabling the detection of X2's input pulse
i | oSy ON.bosbie OFF Do) |5y ¢ s © |ore | orr | - | mww | wo | orr

V3.68, SA2: V3.02, SX2: V2.66 or later
wias | Aghiaten s cfcomecton 0% en | o [ [ o] - | - | - [mw][ves| orr
wider | pobton st cfcormection D2 on | [ 0| 0 [0 - | - | - [rw]ves| orr
wiaez: | Sobton s ot cormection D2 on | 0 [0 o [0 - | - | - [rw]ves| orr
wiaeo: | Jobeton s ot cornecton D% on 0 [0 o [0 - | - | - [rw][ves| orr
wiase | Aghvatensilye ctcomecton D#5en | o [ o o] - | - | - [mw]|ves| orr
wiags: | Jobaton st cfcormection D% on | [ | 0 [0 - | - | - [rw]ves| orr
wiaoe: | Sobton s ot cornection D7 on 0 [0 o [0 - | - | - [rw]ves| orr
wider | foton s ot correcton %€ on |0 [0 o [0 - | - | - [rw][ves| orr
wiase | Aghvatensiye ctcomecton Do | o [0 oo - | - | - |mw]|ves| orr
wiaoo: | Soton s ot cornection D0en | [ 0| 0 [0 - | - | - [rw]ves| orr
wiaro: | pobton s chcormecton DT en |0 [0 0 [0 - | - | - [rw]ves| orr
wiar | At stes st conmecion DF12on | 100 o] - | - | - |mw]ves| ore
wiarz: | Aghistensilye ot comedton D30 | 6 [0 [0 0| - | - | - |mw]|ves| orr
wiara: | Jobton s ot cormection D4 en | [ | 0 [0 < | - | - [rw]ves| orr
wiara: | pobton s ot cormecton DS en | 0 [0 0 [0 - | - | - [rw]ves| orr
wiars | Aot stes stconmecion D6 or | [0 o] - | - | - |mw]ves| ore
wiare | Conmurieaton e o comrecten %1 | & [ o [0 [ Jore| - | - | [ o [ orr
wiarr | Comme st cormecton D72 | [ 0 0 [0 fore| - | - [ R [ w0 | orr
wiare: | o e crcormeeton %2 | [0 0[O fore| - | - [[r [wo | orr
wiare: | e crcorreeton D% | o [0 o [ o fore] - | - ['r [wo | orr
1380 | e e | 0 | 0| 0 | o Jore| - | - | R [wo | ore
iaat | et o comrecton %6 | & [ [ o | o Jore| - | - | R [no | orr
wiaez: | CoT e e o cormecton D7 | [ 0 | 0 [0 fore| -~ | - [ R | wo | orr
wiaeo: | Comume et cormeston %2 | 0 [0 0[O fore| - | - [ R [wo | o
wiaas: | SO e crcorreeton D2 | 0 [ 0 ] 0[O fore| - | - [ (R [wo | o
3B | o oo ing) | © | 0| O | O |oFF| < | - | R [ o [ orr
3B | e ot gy | | 0 | O | O [0FF| - | - [ R [ wo | o
1387 | e e omeonaing) | | 0 | O | O [oFe| - | - [ R [wo | or
380 | e e mesonaing) | | 0 | O | O [oFe| - | - [ R [wo | o
M1389* Communication status of connection ololo!lo|oFr } } R NO OFF

ID#14 on PLC LINK (ON: communicating)
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. ES2 SA2 OFF | STOP | RUN
Sz2sk] Function EX2|ss2| SE (sx2| & | 3 | & |Atrib.| 2" Default
EC5 SE2 ON | RUN | STOP

. | Communication status of connection

M1390" | 5415 on PLC LINK (ON: communicating) | © | © | © | © | OFF | - - R | NO | OFF
« | Communication status of connection

M1391™ | |5#16 on PLC LINK (ON: communicating) O O |OFF| - - R | NO | OFF
+ | Connecting error on PLC LINK

M1392 connection ID#1 OO |O|O]|OFF - - R NO OFF
« | Connecting error on PLC LINK

M1393 connection ID#2 Ol O] O | O|OoFF - - R NO OFF
+ | Connecting error on PLC LINK

M1394 connection ID#3 OO |O|O]|OoFF - - R NO OFF
« | Connecting error on PLC LINK

M1395 connection ID#4 OO |O|O]|OFF - - R NO OFF
« | Connecting error on PLC LINK

M1396 connection ID#5 Ol O] O | O|OoFF - - R NO OFF
+ | Connecting error on PLC LINK

M1397 connection ID#6 Ol O] O | O|OoFF - - R NO OFF
+ | Connecting error on PLC LINK

M1398 connection ID#7 OO |O|O]|OoFF - - R NO OFF
« | Connecting error on PLC LINK

M1399 connection ID#8 OO |O|O]|OoFF - - R NO OFF
« | Connecting error on PLC LINK

M1400 connection ID#9 Ol O] O | O|OoFF - - R NO OFF
« | Connecting error on PLC LINK

M1401 connection ID#10 Ol O] O | O|OoFF - - R NO OFF
+ | Connecting error on PLC LINK

M1402 connection ID#11 OO |O|O]|OoFF - - R NO OFF
« | Connecting error on PLC LINK

M1403 connection ID#12 OO |O|O]|OoFF - - R NO OFF
« | Connecting error on PLC LINK

M1404 connection ID#13 Ol O] O | O|OoFF - - R NO OFF
« | Connecting error on PLC LINK

M1405 connection ID#14 Ol O] O | O|OoFF - - R NO OFF
+ | Connecting error on PLC LINK

M1406 connection ID#15 OO |O|O]|OoFF - - R NO OFF
« | Connecting error on PLC LINK

M1407 connection ID#16 OO |O|O]|OoFF - - R NO OFF
« | Reading complete on PLC LINK

M1408 connection ID#1 OO0 10O |OFF - - R NO OFF
. | Reading complete on PLC LINK

M1409 connection ID#2 Ol O] O | O|OoFF - - R NO OFF
. | Reading complete on PLC LINK

M1410 connection ID#3 OO | O | O]|OoFF - - R NO OFF
. | Reading complete on PLC LINK

M1411* | Connection ID#4 O|lO|O|O|OFF| - - R NO | OFF
. | Reading complete on PLC LINK

M1412 connection 1D#5 Ol O] O | O|OoFF - - R NO OFF
« | Reading complete on PLC LINK

M1413 connection ID#6 Ol O] O | O]|OoFF - - R NO OFF
+ | Reading complete on PLC LINK

M1414 connection ID#7 OO |O|O]|OoFF - - R NO OFF
. | Reading complete on PLC LINK

M1415 connection ID#8 OO |O|O]|OFF - - R NO OFF
« | Reading complete on PLC LINK

M1416 connection ID#9 Ol O] O | O|OoFF - - R NO OFF
« | Reading complete on PLC LINK

M1417 connection ID#10 Ol O] O | O|OoFF - - R NO OFF
+ | Reading complete on PLC LINK

M1418 connection ID#11 OO |O|O]|OoFF - - R NO OFF
+ | Reading complete on PLC LINK

M1419 connection ID#12 OO |O|O]|OoFF - - R NO OFF
+ | Reading complete on PLC LINK

M1420 connection ID#13 Ol O] O | O|OoFF - - R NO OFF
+ | Reading complete on PLC LINK

M1421 connection ID#14 Ol O] O | O]|OoFF - - R NO OFF

M1429% Reading complete on PLC LINK ololo!lo|oFf _ B R NO OFF

connection ID#15
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Special
M

Function

ES2

S$S2

SX2

OFF
ON

STOP

RUN

RUN
STOP

Attrib.

Latch
-ed

Default

M1423*

Reading complete on PLC LINK
connection ID#16

OFF

NO

OFF

M1424*

Writing complete on PLC LINK
connection ID#1

OFF

NO

OFF

M1425*

Writing complete on PLC LINK
connection ID#2

OFF

NO

OFF

M1426*

Writing complete on PLC LINK
connection ID#3

OFF

NO

OFF

M1427*

Writing complete on PLC LINK
connection 1D#4

OFF

NO

OFF

M1428*

Writing complete on PLC LINK
connection ID#5

OFF

NO

OFF

M1429*

Writing complete on PLC LINK
connection ID#6

OFF

NO

OFF

M1430*

Writing complete on PLC LINK
connection ID#7

OFF

NO

OFF

M1431*

Writing complete on PLC LINK
connection ID#8

OFF

NO

OFF

M1432*

Writing complete on PLC LINK
connection ID#9

OFF

NO

OFF

M1433*

Writing complete on PLC LINK
connection ID#10

OFF

NO

OFF

M1434*

Writing complete on PLC LINK
connection ID#11

OFF

NO

OFF

M1435*

Writing complete on PLC LINK
connection ID#12

OFF

NO

OFF

M1436*

Writing complete on PLC LINK
connection ID#13

OFF

NO

OFF

M1437*

Writing complete on PLC LINK
connection ID#14

OFF

NO

OFF

M1438*

Writing complete on PLC LINK
connection ID#15

OFF

NO

OFF

M1439*

Writing complete on PLC LINK
connection ID#16

CR RO RO NORRONNON NORNONNON NON NON NON NON NON NONNC)

Ojlolo0o]lO0O]OlO]OJ]OIO]lO0O]OJO0O]O0]lO0]0]0]0

Ojolo]lO0O]O0OlO]O]OIO]OJO|IO0O]O0O]O]0O]0O

OO0l O0O]OlO]O]OIO]lO]OJO0O]O0O]lO0]0]0]0

OFF

NO

OFF

M1440

Activation status of connection ID#17 on
PLC LINK (ON: activated)

(available for 12SE: V1.60, 26SE: V1.00
or later)

X
X

SE
SE2

X

R/W

YES

OFF

M1441

Activation status of connection ID#18 on
PLC LINK (ON: activated)

(available for 12SE: V1.60, 26SE: V1.00
or later)

SE
SE2

R/wW

YES

OFF

M1442

Activation status of connection ID#19 on
PLC LINK (ON: activated)

(available for 12SE: V1.60, 26SE: V1.00
or later)

SE
SE2

R/W

YES

OFF

M1443

Activation status of connection ID#20 on
PLC LINK (ON: activated)

(available for 12SE: V1.60, 26SE: V1.00
or later)

SE
SE2

R/wW

YES

OFF

M1444

Activation status of connection ID#21 on
PLC LINK (ON: activated)

(available for 12SE: V1.60, 26SE: V1.00
or later)

SE
SE2

R/wW

YES

OFF

M1445

Activation status of connection ID#22 on
PLC LINK (ON: activated)

(available for 12SE: V1.60, 26SE: V1.00
or later)

SE
SE2

R/W

YES

OFF

M1446

Activation status of connection ID#23 on
PLC LINK (ON: activated)

(available for 12SE: V1.60, 26SE: V1.00
or later)

SE
SE2

R/wW

YES

OFF

M1447

Activation status of connection ID#24 on
PLC LINK (ON: activated)

(available for 12SE: V1.60, 26SE: V1.00
or later)

SE
SE2

R/W

YES

OFF
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. ES2 SA2 OFF | STOP | RUN
Sz2sk] Function EX2|ss2| SE (sx2| & | 3 | & |Atrib.| 2" Default
EC5 SE2 ON | RUN | STOP
Activation status of connection ID#25 on
PLC LINK (ON: activated) SE ) ~ ~
M1448 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X RIW | YES | OFF
or later)
Activation status of connection ID#26 on
PLC LINK (ON: activated) SE
M1449 | dilable for 12SE: V1.60, 26SE: V.00 | < | < |sg2| X | - - - | RW | YES | OFF
or later)
Activation status of connection ID#27 on
PLC LINK (ON: activated) SE
M1450 | . ailable for 12SE: V1.60, 26SE: V1.00 | < | X |sg2| X | - - - | RW | YES | OFF
or later)
Activation status of connection ID#28 on
PLC LINK (ON: activated) SE
M1451 | ovailable for 12SE: V1.60, 26SE: V.00 | < | < |sg2| X | - - - | RW | YES | OFF
or later)
Activation status of connection ID#29 on
PLC LINK (ON: activated) SE
M1452 | ovailable for 12SE: V1.60, 26SE: v1.00 | < | < |sg2| < | - - - | RWYES | OFF
or later)
Activation status of connection ID#30 on
PLC LINK (ON: activated) SE ) ~ ~
M1453 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X RIW | YES | OFF
or later)
Activation status of connection ID#31 on
PLC LINK (ON: activated) SE
M1454 | ailable for 12SE: V1.60, 26SE: v1.00 | < | < |sg2| X | - - - | RW | YES | OFF
or later)
Activation status of connection ID#32 on
PLC LINK (ON: activated) SE ) ~ ~
M1455 | o vailable for 12SE: V1.60, 26SE: V1.00 | < | < |sE2| < RIW | YES | OFF
or later)
Communication status of connection
ID#17 on PLC LINK (ON: communicating) SE
M1456 | vailable for 12SE: V1.60, 265E: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Communication status of connection
ID#18 on PLC LINK (ON: communicating) SE B B
M1457 | available for 12SE: V1.60, 26SE: V1.00 | < | X |sg2| X | OFF R | NO | OFF
or later)
Communication status of connection
ID#19 on PLC LINK (ON: communicating) SE ~ ~
M1458 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF R NO OFF
or later)
Communication status of connection
ID#20 on PLC LINK (ON: communicating) SE
M1459 | - vailable for 12SE: V1.60, 265E: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Communication status of connection
ID#21 on PLC LINK (ON: communicating) SE ~ ~
M1460 | - \ailable for 12SE: V1.60, 26SE: V1.00 | < | X |sg2| X | OFF R | NO | OFF
or later)
Communication status of connection
ID#22 on PLC LINK (ON: communicating) SE
M1461 | vailable for 12SE: V1.60, 265E: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Communication status of connection
ID#23 on PLC LINK (ON: communicating) SE ~ ~
M1462 | Vailable for 12SE: V1.60, 26SE: V1.00 | < | X |sg2| X | OFF R | NO | OFF
or later)
Communication status of connection
ID#24 on PLC LINK (ON: communicating) SE ~ ~
M1463 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF R NO OFF
or later)
Communication status of connection
ID#25 on PLC LINK (ON: communicating) SE
M1464 | vailable for 12SE: V1.60, 265E: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF

or later)
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. ES2 SA2 OFF | STOP | RUN
Skl Function EX2|sS2|SE sX2| & | & | & |Attib| " Default
EC5 SE2 ON | RUN | STOP

Communication status of connection
ID#26 on PLC LINK (ON: communicating) SE ) )

M1465 | vailable for 12SE: V1.60, 26SE: V1.00 | < | < |sg2| X | OFF R | NO | OFF
or later)
Communication status of connection
ID#27 on PLC LINK (ON: communicating) SE

M1466 | vailable for 12SE: V1.60, 26SE: v1.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Communication status of connection
ID#28 on PLC LINK (ON: communicating) SE } }

M1467 | available for 12SE: V1.60, 26SE: V1.00 | < | < |sg2| < | OFF R | NO | OFF
or later)
Communication status of connection
ID#29 on PLC LINK (ON: communicating) SE ) )

M1468 | vailable for 12SE: V1.60, 26SE: V1.00 | < | < |sg2| X | OFF R | NO | OFF
or later)
Communication status of connection
ID#30 on PLC LINK (ON: communicating) SE

M1469 | vailable for 12SE: V1.60, 26SE: v1.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Communication status of connection
ID#31 on PLC LINK (ON: communicating) SE ) )

M1470 | Vailable for 12SE: V1.60, 26SE: V1.00 | < | < |sg2| X | OFF R | NO | OFF
or later)
Communication status of connection
ID#32 on PLC LINK (ON: communicating) SE

M1471 | Gvailable for 12SE: V1.60, 26SE: v1.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#17 SE

M1472 | vailable for 12SE: V1.60, 26SE: V.00 | < | < |sg2| < |OFF| - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#18 SE

M1473 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF ) ) R NO OFF
or later)
Connecting error on PLC LINK
connection ID#19 SE

M1474 | Gvailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#20 SE

M1475 | Cvailable for 12SE: V1.60, 26SE: v1.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#21 SE

M1476 | vailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#22 SE

M1477 | available for 125E: V1.60, 26SE: V.00 | < | < |sg2| < |OFF| - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#23 SE

M1478 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF ) ) R NO OFF
or later)
Connecting error on PLC LINK
connection ID#24 SE

M1479 | \ailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#25 SE

M1480 | - \ailable for 12SE: V1.60, 26SE: v1.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#26 SE

M1481 | Gvailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK SE

M1482 | Connection ID#27 X | X |sga| X |OFF| - - R | NO | OFF
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. ES2 SA2 OFF | STOP | RUN
Sz2sk] Function EX2|ss2| SE (sx2| & | 3 | & |Atrib.| 2" Default
EC5 SE2 ON | RUN | STOP
(available for 12SE: V1.60, 26SE: V1.00
or later)
Connecting error on PLC LINK
connection 1D#28 SE
M1483 | (available for 12SE: V1.60, 26SE: V1.00 | X | X |ggp| X | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#29 SE
M1484 | vailable for 12SE: V1.60, 265E: vi.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#30 SE
M1485 | Vailable for 12SE: V1.60, 26SE: V1.00 | < | < |sg2| X< |OFF| - - R | NO | OFF
or later)
Connecting error on PLC LINK
connection ID#31 SE
M1486 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF ) ) R NO OFF
or later)
Connecting error on PLC LINK
connection ID#32 SE
M1487 | Gvailable for 125E: V1.60, 265E: vi.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#17 SE
M1488 | \ailable for 12SE: V1.60, 26SE: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#18 SE
M1489 | \ailable for 12SE: V1.60, 265E: vi.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#19 SE
M1490 | -\ ailable for 12SE: V1.60, 26SE: V1.00 | < | < |sg2| X< |OFF| - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#20 SE
M1491 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF . . R NO OFF
or later)
Reading complete on PLC LINK
connection ID#21 SE
M1492 | ailable for 12SE: V1.60, 265E: vi.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#22 SE
M1493 | vailable for 125E: V1.60, 26SE: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#23 SE
M1494 | vailable for 12SE: V1.60, 265E: vi.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#24 SE
M1495 | vailable for 12SE: V1.60, 26SE: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#25 SE
M1496 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF ) ) R NO OFF
or later)
Reading complete on PLC LINK
connection ID#26 SE
M1497 | G vailable for 12SE: V1.60, 265E: vi.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#27 SE
M1498 | \ailable for 12SE: V1.60, 26SE: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK SE
M1499 | connection ID#28 X | X SE? X | OFF - - R NO | OFF

(available for 12SE: V1.60, 26SE:

V1.00
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. ES2 SA2 OFF | STOP | RUN
Skl Function EX2|sS2|SE sX2| & | & | & |Attib| " Default
EC5 SE2 ON | RUN | STOP
or later)
Reading complete on PLC LINK
connection ID#29 SE
M1500 | -\ ailable for 12SE: V1.60, 26SE: V.00 | < | < |sg2| < |OFF| - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#30 SE
M1501 | Gvailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#31 SE
M1502 | ailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Reading complete on PLC LINK
connection ID#32 SE
M1503 | vailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#17 SE
M1504 | \ailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK SE
M1505 | connection ID#18 (available for 12SE: X | X SE? X | OFF - - R NO OFF
V1.60, 26SE: V1.00 or later)
Writing complete on PLC LINK
connection ID#19 SE
M1506 | G vailable for 12SE: V1.60, 26SE: v1.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#20 SE
M1507 | G vailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection 1D#21 SE
M1508 | - ailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#22 SE
M1509 | - \ailable for 12SE: V1.60, 26E: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#23 SE
M1510 | -\ ailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#24 SE
M1511 | vailable for 12SE: V1.60, 26SE: V1.00 | < | X |sg2| X |OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#25 SE
M1512 | Gvailable for 12SE: V1.60, 26SE: V1.00 X | X |gg| X |OFF | - i R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#26 SE
M1513 | \ailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#27 SE
M1514 | S\ailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#28 SE
M1515 | - \ailable for 12SE: V1.60, 26SE: vi.00 | < | < |sg2| < | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#29 SE
M1516 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF ) ) R NO OFF

or later)
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. ES2 SA2 OFF | STOP | RUN
Sz2sk] Function EX2|ss2| SE (sx2| & | 3 | & |Atrib.| 2" Default
EC5 SE2 ON | RUN | STOP
Writing complete on PLC LINK
connection ID#30 SE
MIS17 | Gvailable for 12SE: V1.60, 26SE: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#31 SE
M1518 | - \ailable for 12SE: V1.60, 26SE: v1.00 | < | X |sg2| X | OFF | - - R | NO | OFF
or later)
Writing complete on PLC LINK
connection ID#32 SE
M1519 (available for 12SE: V1.60, 26SE: V1.00 XX SE2 X | OFF ) . R NO OFF
or later)
Close the conditional contact and to
enable the instructions PLSR, DPLSR YO,
M1520" | ppRVI, DDRVA CH2 (Y4/Y5) to execute |EC5| X |SE2| X | OFF | - - | RW | NO | OFF
ramp-down (ON: Enable; OFF: Disable)
(available for EC5: V1.00 or later)
Close the conditional contact and to
enable the instructions PLSR, DPLSR YO,
M1521* | ppRVI, DDRVA CH3 (Y6/Y7) to execute  |EC5| X |SE2| X | OFF | - - | RW | NO | OFF
ramp-down (ON: Enable; OFF: Disable)
(available for EC5: V1.00 or later)
Auto-reset Y2 when high speed pulse ~ ~
M1524 output is completed OO | O | O |OFF R/W | NO OFF
Auto-reset Y3 when high speed pulse ES2/ SA2/ ~ ~
M1525 output is completed ez | O | s | O | OFF R/W | NO OFF
M1526 Auto-rqsetY4when high speed pulse Ecs| X [sE2| X | OFF B B RW | NO OFF
output is completed
M1527 Auto-rqsetYGwhen high speed pulse Ecs| X [sE2| X | OFF B B RW | NO OFF
output is completed
Switching clock pulse of Y4 for PWM
M1530 | irstruction (ON: 10 us; OFF: 100 us) EC5| X |SE2| X | OFF | OFF | - | R/W | NO | OFF
Switching clock pulse of Y6 for PWM _
M1531 instruction (ON: 10 us; OFF: 100 us) EC5| X |SE2| X | OFF | OFF RIW | NO OFF
M1532 ReverseY5pulseoytputdlrectlonln high Ecs| X [sE2| X | oFF | OFF _ RW | NO OFF
speed pulse output instructions
M1533 ReverseY7pulseoytputdlrectlonln high Ecs| X [sE2| X | OFF | OFF B RW | NO OFF
speed pulse output instructions
Enable ramp-down time setting on YO
M1534 Has to be used with D1348. OO | O | O |OFF - - R/W | NO OFF
Enable ramp-down time setting on Y2.
M1535 | Has to be used with D1349. OO OO OoFF - - | RW | NO | OFF
Enable ramp-down time setting on Y4.
M1536 Has to be used with D1350. EC5| X |SE2| X | OFF - - R/W | NO OFF
Enable ramp-down time setting on Y6
M1537 Has to be used with D1351. EC5| X |SE2| X | OFF - - R/W | NO OFF
M1538* | Indicate pause status of YO OO | O] O]|OFF| OFF - R/W | NO | OFF
M1539* | Indicate pause status of Y1 ESON O |%2| O |oFF| OFF | - | RW | NO | OFF
M1540* | Indicate pause status of Y2 OO | O] O |OFF| OFF - RW | NO | OFF
M1541* | Indicate pause status of Y3 ESON O |%2| O |oFF| OFF | - | RW | NO | OFF
M1542* | Indicate pause status of Y4 EC5| X |SE2| X | OFF | OFF - R/W | NO OFF
M1543* | Indicate pause status of Y6 EC5| X |SE2| X | OFF | OFF - R/W | NO OFF
Modbus TCP Port conflicts; should be ES2- SE
M1550 | sed with D110 viae X e X | OFF | OFF - R | NO | OFF
Ethernet/IP upper/lower byte
arrangement, OFF: Little-endian; ON: ES2
M1551 | Big-endian E_ X SSEEZ X | OFF | OFF - R/W | NO OFF
(available for ES2-E/26SE/SE2: V1.0,
12SE: V2.02 or later)
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. ES2 SA2 OFF | STOP | RUN
Skl Function EX2|sS2|SE sX2| & | & | & |Attib| " Default
EC5 SE2 ON | RUN | STOP
The absolute position of Delta ASDA-A2  |ES2/ V2.6
M1580 | servo is read successfully by means of Ex2:| X |v1.4|V2.4| OFF | OFF | OFF | R'W | NO OFF
the instruction DABSR. V3.2 SE2
The absolute position of Delta ASDA-A2  |ES2/ V2.6
M1581 | servo is not read successfully by means  [EX2:| X |v1.4|V2.4| OFF | OFF | OFF | R/IW | NO OFF
of the instruction DABSR. V3.2 SE2
Check the input/output points of the
digital extension module or number of the
special modules when power-on.
M1582 | (ON: enable; OFF: disable; should be B X | X | X | - - - | RW | YES | OFF
used with D1248, D1254, and D1385)
available for ES2/EX2/ES2C: V3.62,
ES2E: V1.48 or later
If the left limit switch of CHO is enabled, it
can be triggered either by a rising-edge V28
M1584 ggf‘a' or by a falling-edge signal. (OFF: |~ I3 |\ |vo6| OFF | OFF | - | RwW | NO | OFF
ising-edge signal; ON: Falling-edge V1.0
signal); available for ES2/EX2: V3.2, EC5:
V1.00 or later
If the left limit switch of CH1 is enabled, it
can be triggered either by a rising-edge V28
M1585 ggf‘a' or by a falling-edge signal. (OFF: |~ /3 \/1'4 |vo6| OFF | OFF | - | RwW | NO | OFF
ising-edge signal; ON: Falling-edge V1.0
signal); available for ES2/EX2: V3.2,
EC5: V1.00 or later
If the left limit switch of CH2 is enabled, it
can be triggered either by a rising-edge
M1586 |signal or by a falling-edge signal. (OFF: EC5| X [SE2| X | OFF | OFF - R/W | NO OFF
Rising-edge signal; ON: Falling-edge
signal);
If the left limit switch of CH3 is enabled, it
can be triggered either by a rising-edge
M1587 |signal or by a falling-edge signal. (OFF: EC5| X [SE2| X | OFF | OFF - R/W | NO OFF
Rising-edge signal; ON: Falling-edge
signal);
When M1588=0N, set the zero point for
the first DZRN auto-reset (Y4, Y6) to the
M1588 | position where DOG point stops on the EC5| X |SE2| X | OFF | OFF - R/W | NO OFF
positive direction. (If M1588 is OFF, it
stops on the negative direction.)
When M1589=0N, set the zero point for
the first DZRN auto-reset (Y4, Y6) to the
M1589 | position where DOG point stops on the EC5| X |SE2| X | OFF | OFF - R/W | NO OFF
positive direction. (If M1589 is OFF, it
stops on the negative direction.)
Enabling the acceleration of the Ethernet V2.66
M1590 | data exchange (ON: Enable; OFF: X | X |vi4|v2e6| OFF | OFF - R/W | NO OFF
Disable) V1.0
Enabling the fetching of the value in the
hardware counter C243, C245, C246, ES2| v |gan
M1598* | C247, C248, C251, C252, and using X6 BX2: | 3 og|va.2| V282 OFF - - R/W | NO OFF
as a fetching signal (ON: Enable; OFF: V3.28 |
Disable)
Enabling the fetching of the value in the con/
. | hardware counter C244, C249, C250, "IV | sa2
M1599" | 253, C254, and using X7 as a fetching |y |3.28 V22| V282| OFF | - - | RW | NO | OFF
signal (ON: Enable; OFF: Disable)
Enable pulse output at the maximum
frequency of the ramp up/down set in
D1410 and D1411 for the fixed slope of
M1604 | YO or CHO (YO/Y1). OO |O]|O]|OFF| OFF - R/W | NO OFF
Refer to API59 DPLSR for CPU firmware
versions that support the fixed slope
function.
Enable pulse output at the maximum
frequency of the ramp up/down set in
M1605 | D1412 and D1413 for the fixed slope of OO | O] O]|OFF| OFF - R/W | NO OFF

Y2 or CH1 (Y2/Y3). (ON: Enable; OFF:
Disable)
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ES2

SA2

OFF

STOP

RUN

Sz2sk] Function EX2|ss2| SE (sx2| & | 3 | & |Atrib.| 2" Default
EC5 SE2 ON | RUN | STOP
Refer to AP159 DPLSR for CPU firmware
versions that support the fixed slope
function.
Enable pulse output at the maximum
frequency of the ramp up/down set in
D1988 and D1989 for the fixed slope of
Y1 or CH2 (Y4/Y5). (ON: Enable; OFF: ES2/ SA2/ B
M1606 Disable) 02 | X se | O | OFF | OFF R/W | NO OFF
Refer to AP159 DPLSR for CPU firmware
versions that support the fixed slope
function.
Enable pulse output at the maximum
frequency of the ramp up/down set in
D1990 and D1991 for the fixed slope of
Y3 or CH3 (Y6/Y7). (ON: Enable; OFF: ES2/ SA2/
M1607 Disable) EX2 X SE O | OFF | OFF - R/W | NO OFF
Refer to API59 DPLSR for CPU firmware
versions that support the fixed slope
function.
Enable pulse output at the maximum
frequency of the ramp up/down set in B
M1610 | 11670 and D1971 for the fixed slope of  |EC2| < |SE2| XX | OFF | OFF RW | NO | OFF
CH2 (Y4/Y5). (ON: Enable; OFF: Disable)
Enable pulse output at the maximum
frequency of the ramp up/down set in ~
M1611 | 51972 and D1973 for the fixed slope of | EC2| < |SE2| X | OFF | OFF RW | NO | OFF
CH3 (Y6/Y7) (ON: Enable; OFF: Disable)
ES2-
M1614 | Enabling the drive function V3C48 X |SE2| X | OFF - - R/W | NO OFF
ES2-
M1615 | Drive initialization complete 30 . X [SE2| X | OFF - OFF | R'W | NO OFF
V3.4
ES2-
M1616 | Drive error c | X |SE2| X | OFF - OFF | R'W | NO OFF
V3.48
Independent heartbeat mode (ON: ES2-
M1617 independent mode, OFF: linking mode V3§49 K| X | X | OFF ) OFF | RIW | NO OFF
Communication protocol for CANRS
instruction; OFF: 2.0B, ON: 2.0A);
M1620 | available for ES2-C: V3.49, SA2/SX2: B2 X |O|O|oFF| - - |RW | NO | OFF
V3.02, 12SE: V1.87, 26SE: V2.02, SE2:
V1.0 or later
Communication mode (Master/Slave) for
CANRS instruction; OFF: master, ON:
M1621 | slave) ; available for ES2-C: V3.49, E%Z— X | O | O |OFF - - R/W | NO OFF
SA2/SX2:V3.02, 12SE: V1.87, 26SE:
V2.02, SE2: V1.0 or later
Single or two ways communication for
CANRS instruction; OFF: two ways, ON:
M1622 | single way; available for ES2-C: V3.49, Eiz' X | O | O |OFF - - R/W | NO OFF
SA2/SX2:V3.02, 12SE: V1.87, 26SE:
V2.02, SE2: V1.0 or later
Communication error for CANRS
instruction; available for ES2-C: V3.49, ES2-
M1623 | sa2/sx2: 'v3.02, 12SE: V1.87, 26SE: c | X|O|O|OFF| - - | RW | NG | OFF
V2.02, SE2: V1.0 or later
. . . . ES2-
M1624 For drl\(e instructions, drive #1 pulse ¢ | X |se2| X | OFF ~ ofFf | rRwW | NO OFF
outputting complete V3.48
For drive instructions, drive #2 pulse ES2-
M1625 outputting complete v30.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #3 pulse ES2-
M1626 outputting complete V3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #4 pulse ES2-
M1627 outputting complete v3?4s X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #5 pulse ES2-
M1628 outputting complete v30.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #6 pulse ES2-
M1629 outputting complete V3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
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. ES2 SA2 OFF | STOP | RUN
Skl Function EX2|sS2|SE sX2| & | & | & |Attib| " Default
EC5 SE2 ON | RUN | STOP

For drive instructions, drive #7 pulse ES2-

M1630 outputting complete vﬁw X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #8 pulse ES2-

M1631 outputting complete V3(.:48 X |SE2| X | OFF - OFF | R'W | NO OFF
e i ; : i ES2-

M1632 For drive instructions, drive #1 ramp: ¢ | ¥ |sE2| X | OFF ) ofFf | RW | NO OFF
down stop V3.48
For drive instructions, drive #2 ramp- ES2-

M1633 down stop V3(.:48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #3 ramp- ES2-

M1634 down stop V3(.:48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #4 ramp- ES2-

M1635 down stop v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #5 ramp- ES2-

M1636 down stop v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #6 ramp- ES2-

M1637 down stop V3(.:48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #7 ramp- ES2-

M1638 down stop v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #8 ramp- ES2-

M1639 down stop v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
. . . . . ES2-

M1640 Fc_)rdrlvemstructlons, drive #1 enabling ¢ | X |sE2| X | OFF } oFf | rw | NO OFF
drive V3.48
N N . N . ES2-

M1641 qudrlvelnstructlons, drive #2 enabling ¢ | ¥ |sE2| X | OFF ) ofFf | rRW | NO OFF
drive V3.48
e i : : ; ES2-

M1642 qudrlvelnstruchons, drive #3 enabling ¢ | ¥ |sE2| X | OFF ) ofFf | RW | NO OFF
drive V3.48
. . . . . ES2-

M1643 Fc_)rdrlvemstructlons, drive #4 enabling ¢ | X |sE2| X | OFF } oFf | rw | NO OFF
drive V3.48
N N . N . ES2-

M1644 qudrlvelnstructlons, drive #5 enabling ¢ | ¥ |sE2| X | OFF ) ofFf | rRW | NO OFF
drive V3.48
e i : : ; ES2-

M1645 qudrlvelnstruchons, drive #6 enabling ¢ | ¥ |se2| X | OFF ) ofFf | RW | NO OFF
drive V3.48
. . . . . ES2-

M1646 Fc_)rdrlvemstructlons, drive #7 enabling ¢ | X |sE2| X | OFF } oFf | rw | NO OFF
drive V3.48
N N . N . ES2-

M1647 qudrlvelnstructlons, drive #8 enabling ¢ | ¥ |sE2| X | OFF ) ofFf | RW | NO OFF
drive V3.48
For drive instructions, drive #1 enabling | 5%

M1648 go back and forth function v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #2 enabling ES2-

M1649 go back and forth function V3(.:48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #3 enabling ES2-

M1650 go back and forth function v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #4 enabling | 5%

M1651 go back and forth function v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #5 enabling ES2-

M1652 go back and forth function V3(.:48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #6 enabling ES2-

M1653 go back and forth function v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #7 enabling | 5%

M1654 go back and forth function v3C.48 X |SE2| X | OFF - OFF | R'W | NO OFF
For drive instructions, drive #8 enabling ES2-

M1655 go back and forth function V3(.:48 X |SE2| X | OFF - OFF | R'W | NO OFF
N N . N N . ES2-

M1656 ‘For.drlyemstructlons, drive #1 directional ¢ | ¥ |sE2| X | OFF ) ofFf | rRW | NO OFF
indication V3.48
e i : : ot ES2-

M1657 _For_drlyelnstruchons, drive #2 directional ¢ | ¥ |sE2| X | OFF ) ofFf | RW | NO OFF
indication V3.48
. . . . . . ES2-

M1658 _For_drlyemstructlons, drive #3 directional ¢ | X |se2| X | OFF } oFf | rw | NO OFF
indication V3.48
N N . N N . ES2-

M1659 ‘For.drlyemstructlons, drive #4 directional ¢ | ¥ |sE2| X | OFF ) ofFf | RW | NO OFF
indication V3.48
e i ; : ot ES2-

M1660 _For_drlyelnstruchons, drive #5 directional ¢ | ¥ |sE2| X | OFF ) ofFf | RW | NO OFF
indication V3.48
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Special
M

Function

ES2
EX2
EC5

S§82

SA2

SE2

(4]
x
N

OFF
ON

STOP

RUN

RUN
STOP

Attrib.

Latch
-ed

Default

M1661

For drive instructions, drive #6 directional
indication

ES2-

V3.48

SE2

OFF

OFF

R/W

NO

OFF

M1662

For drive instructions, drive #7 directional
indication

ES2-

V3.48

SE2

OFF

OFF

R/W

NO

OFF

M1663

For drive instructions, drive #8 directional
indication

ES2-

V3.48

SE2

OFF

OFF

R/IW

NO

OFF

M1664

Drive #1 heartbeat error

ES2-

V3.49

SE2

OFF

OFF

R/W

NO

OFF

M1665

Drive #2 heartbeat error

ES2-

V3.49

SE2

OFF

OFF

R/W

NO

OFF

M1666

Drive #3 heartbeat error

ES2-

V3.49

SE2

OFF

OFF

R/W

NO

OFF

M1667

Drive #4 heartbeat error

ES2-

V3.49

SE2

OFF

OFF

R/W

NO

OFF

M1668

Drive #5 heartbeat error

ES2-

V3.49

SE2

OFF

OFF

R/W

NO

OFF

M1669

Drive #6 heartbeat error

ES2-

V3.49

SE2

OFF

OFF

R/W

NO

OFF

M1670

Drive #7 heartbeat error

ES2-

V3.49

SE2

OFF

OFF

R/W

NO

OFF

M1671

Drive #8 heartbeat error

ES2-

V3.49

XIX XXX XXX XXX

SE2

XIX XXX XXX XXX

OFF

OFF

R/W

NO

OFF

M1672

Use REF instruction to refresh current
position of high-speed output YO0;
available for ES2/EX2/ES2-C: V3.60,
ES2-E: V1.40, EC5/SE2: V1.00,
28SA2/12SA2/SX2: V3.0, 26SE: V1.92;
EC5: V1.00 and later

X

O

OFF

OFF

RIW

NO

OFF

M1673

Use REF instruction to refresh current
position of high-speed output Y1;
available for ES2/EX2/ES2-C: V3.60,
ES2-E: V1.40, 28SA2/12SA2/SX2: V3.0,
26SE: V1.92 and later

ES2/
EX2

SA2/
SE

OFF

OFF

RIW

NO

OFF

M1674

Use REF instruction to refresh current
position of high-speed output Y2;
available for ES2/EX2/ES2-C: V3.60,
ES2-E: V1.40, EC5/SE2: V1.0,
28SA2/12SA2/SX2: V3.0, 26SE: V1.92

OFF

OFF

R/W

NO

OFF

M1675

Use REF instruction to refresh current
position of high-speed output Y3;
available for ES2/EX2/ES2-C: V3.60,
ES2-E: V1.40, 28SA2/12SA2/SX2: V3.0,
26SE: V1.92

ES2/
EX2

SA2/
SE

OFF

OFF

R/W

NO

OFF

M1676

Use REF instruction to refresh current
position of high-speed output Y4;

EC5

X

SE2

OFF

OFF

R/W

NO

OFF

M1677

Use REF instruction to refresh current
position of high-speed output Y6;

EC5

SE2

OFF

OFF

R/W

NO

OFF

M1680

The deceleration doesn'’t limit the target
frequency after marking occurs for YO
output.

(ON: Enable; OFF: Disable)

Refer to AP159 DPLSR for CPU firmware
versions that support this flag.

ES2/
EX2

OFF

OFF

OFF

RIW

NO

OFF

M1681

The deceleration doesn't limit the target
frequency after marking occurs for Y1
output.

(ON: Enable; OFF: Disable)

The CPU firmware versions that support
this flag are the same as those for
M1680.

ES2/
EX2

SA2/
SE

OFF

OFF

OFF

R/W

NO

OFF

M1682

The deceleration doesn'’t limit the target
frequency after marking occurs for Y2
output. (ON: Enable; OFF: Disable)

The CPU firmware versions that support
this flag function are the same as those
for M1680.

ES2/
EX2

OFF

OFF

OFF

R/W

NO

OFF
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ES2 SA2 OFF | STOP | RUN Lo
Function EX2|SS2| SE [sx2| & 3 U |Attrib. o 2" | Default
EC5 SE2 ON | RUN | STOP G

Special
M

The deceleration doesn’t limit the target
frequency after marking occurs for Y3
output.

M1683 | (ON: Enable; OFF: Disable) BS2| X |%52'| O | OFF | OFF | OFF | RW | NO | OFF
The CPU firmware versions that support

this flag are the same as those for
M1680.

The deceleration doesn't limit the target
frequency after marking occurs for Y4
output.

M1684 | (ON: Enable; OFF: Disable) X | X |SE2| X | OFF | OFF | OFF | R/IW | NO OFF
The CPU firmware versions that support
this flag are the same as those for
M1680.

The deceleration doesn't limit the target
frequency after marking occurs for Y6
output.

M1685 | (ON: Enable; OFF: Disable) X | X |SE2| X | OFF | OFF | OFF | R'W | NO OFF
The CPU firmware versions that support
this flag are the same as those for
M1680.

Enabling to read the code 0X04 of the
M1700* connection ID1 from PLC Link (available Esy/
1731+ | for ES2/EX2/ES2-C: V3.48, ES2-E/SE2: 0| O O | O |OFF| OFF - R/W | NO OFF
V1.00, 12SA2: V3.0, SS2: V3.60, 2: V3.0,
26SE: V.0, 28SA2: V3.0 and later)

2.9 S Relay
Initial step relay Starting instruction in Sequential Function Chart (SFC).
S0-S9, total 10 points.
Zero return step relay Returns to zero point when using IST instruction in program. Zero

return step relays not used for IST instruction can be used as
general step relays.
S10-S19, total 10 points.

Latched step relay In sequential function chart (SFC), latched step relay will be saved
when power loss after running. The state of power on after power
loss will be the same as the state before power loss.

S20-S127, total 108 points.

General purpose step relay  General relays in sequential function chart (SFC). They will be
cleared when power loss after running.
S128-S911, total 784 points.

Alarm step relay Used with alarm driving instruction APl 46 ANS as an alarm
contact for recording the alarm messages or eliminating external
malfunctions.

S912-51023, total 112 points.

2.10 T (Timer)

The units of the timer are 1 ms, 10 ms and 100 ms and the counting method is counting up. When
the present value in the timer equals the set value, the associated output coil will be ON. The set
value should be a K value in decimal and can be specified by the content of data register D.

The actual set time in the timer = timer resolutionx set value

Ex: If set value is K200 and timer resolution is 10 ms, the actual set time in timer will be 10 ms*200
= 2000 ms = 2 sec.

General Timer

The timer executes once when the program reaches END instruction. When TMR instruction is
executed, the timer coil will be ON when the current value reaches its preset value.

When X0 = ON, TMR instruction is driven. When the current value achieves K100, the timer
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contact TO is ON to drive YO. If X0 = OFF or the power is off, the current value in TO will be
cleared as 0 and output YO driven by contact TO will be OFF.

X0
F—— TMR TO K100
TO
10 sec

le—
© | L] L
'K100
present ]
To Vvalue 1 : |_

YO ]

Accumulative Timer

The timer executes once when the program reaches END instruction. When TMR instruction is
executed, the timer coil will be ON when the current value reaches its preset value. For
accumulative timers, current value will not be cleared when timing is interrupted.

Timer T250 will be driven when X0 = ON. When X0 = OFF or the power is off, timer T250 will pause
and retain the current value. When X0 is ON again, T250 resumes timing from where it was paused.

X0
F—— TMR | T250 | K100
T250

—

X0 [ | :

I
present K100
T250 value I
I
YO |

Timers for Subroutines and Interrupts

Timers for subroutines and interrupts count once when END instruction is met. The associated
output coils will be ON if the set value is achieved when End instruction executes. T184-T199 are
the only timers that can be used in subroutines or interrupts. Generals timers used in subroutines
and interrupts will not work if the subroutines or interrupts are not executing.

T2 T1+T2=10sec
>

2.11 C (Counter)

Counters will increment their present count values when input signals are triggered from OFF—ON.
The following table is applicable to ES2/EX2/SS2/SA2/SE/SX2:

o 32 bits counters
counters

Type General General High speed
C232(C233)-

Counters C0-C199 C200-C231(C232) C242, C243, C244
C245-C254

Count

direction Count up Count up/down Count up
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s 32 bits counters
counters
Range 0to 32,767 -2,147,483,648 to +2,147,483,647 0to 2,147,483,647
Constant K
Preset or data
value . Constant K or data register D (Dword)
reqister register D
9 (Word)
Counter will keep on
counting when
Counter will Counter will keep on counting when preset | preset value is
Output stop when value reached. The count value will become| reached. The count
operation preset value -2,147,483,648 if one more count is value will become 0
reached added to +2,147,483,647 if one more count is
added to
+2,147,483,647
Output Coil - Output coil is ON
Output will be ON Oqtput coil is ON when counter reaches when counter
or is above preset value. .
contact when counter o . reaches or is
i Output coil is OFF when counter is below
function reaches above preset
preset value.
preset value. value
Associated devices are
activated immediately
High speed ) when preset value is )
comparison reached, i.e.
independent of scan
time.
Reset The present value will reset to 0 when RST instruction is executed, output coil will
action be OFF.

The following table is applicable to SE2 only:

16 bits counters

32 bits counters

Type General General High speed
Counters C0-C199 C200-C231 C232-C254
Count
direction Count up Count up/down
Range 0 to 32,767 -2,147,483,648 to +2,147,483,647
Setting Constant K or
value/data |dataregister D | Constant K or data register D (Dword)
register (Word)
The counter wil The counter still keeps on counting when the setting value is
Output stop when the )
operation setting value is reached, and the count value will become
P oo -2,147,483,648 if one more count is added to +2,147,483,647.
The outpqt The output contact is ON when the count-up counter reaches the
Output contact will be ti |
contact ON when the setting value. .
: The output contact is reset to OFF when the count-down counter
function counter reaches .
. reaches the setting value.
the setting value.
High-speed The contact is activated immediately when
comparison - - the setting value of the counter is
contact reached, independent of the scan cycle.
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16 bits counters 32 bits counters

The present value will be reset to 0 when RST instruction is executed, and the

Resetaction | 1t contact will be OFF.

Example:
LD X0 X0
RST co — —— RsT co
LD X1 X1
CNT  CO K5 —IF— oNT | <o KS
LD Cco co
— )
ouT YO
X0
When X0 = ON, RST instruction resets ‘_|

CO0. Every time When X1 is driven, CO will
count up (add 1). X1 | | | | | I | ' |

When CO reaches the preset value K5, !
output coil YO will be ON and CO will stop
counting and ignore the signals from input

I
|
1
Co I
I
I
|

X1. present
value
0
Contacts Y0, CO |

M relays M1200—-M1254 are used to set the up/down counting direction for C200—-C254
respectively. Setting the corresponding M relay ON will set the counter to count down.

Example:
LD X10
OUT M1200 _)ﬂo_.
LD  X11 11
RST C200 ] —— C200
LD X12 X12
CNT C200 K-5 — —— DCNT | C200 K-5
LD  C200 C200
OUT YO _”_.
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X10 drives M1200 to
determine counting direction
(up / down) of C200

When X11 goes from OFF to
ON, RST instruction will be
executed and the PV (present
value) in C200 will be cleared
and contact C200 is OFF.
When X12 goes from Off to
On, PV of C200 will count up
(plus 1) or count down (minus
1).
When PV in C200 changes
from K-6 to K-5, the contact
C200 will be energized. When
PV in C200 changes from K-5
to K-6, the contact of C200
will be reset.

If MOV instruction is applied
through WPLSoft or HPP to
designate a value bigger than
SV to the PV register of CO,
next time when X1 goes from
OFF to ON, the contact CO
will be ON and PV of CO will
equal SV.

2.12 High-speed Counters

There are two types of high speed counters provided including Software High Speed Counter

Accumulatively

X10  increasing

Progressively

x11 []

Accumulatively
increasing

—

Contacts
YO0, CO

! decreasing
|
1
I

was On. \ Lk

(SHSC) and Hardware High Speed Counter (HHSC). The same Input point (X) can be designated
with only one high speed counter. Double designation on the same input or the same counter will
result in syntax error when executing DCNT instruction.

Applicable Software High-Speed Counters for ES2/EX2/SS2/SA2/SE/SX2

X © 1-phase 1-input 2-phase 2-input
C235 | C236 | C237 | C238 | C239 | C240 | C241 | C242 |C232#2|C233|C234

X0 u/D A

X1 u/D

X2 u/D B

X3 u/D

X4 u/D A

X5 u/D B

X6 u/D A

X7 u/D B

R/F M1270 | M1271 | M1272 | M1273 | M1274 | M1275 | M1276 | M1277 - - -

u/D M1235 | M1236 | M1237 | M1238 | M1239 | M1240 | M1241 | M1242 - - -

U: Count up

Note:

1.

2.

3.

D: Count down

A: Phase A input

B: Phase B input

The software high-speed counters above support max 10 kHz input pulse on a single point.
Max 8 counters are applicable at the same time.
The SS2\ SA2\SX2\SE model does not support a two-phase two-input counter (C232 with the

input points X0 and X2).

For 2-phase 2-input counting, the max frequency of (X4, X5) (C233) and (X6, X7) (C234)is 5
kHz, and the max frequency of (X0, X2) (C232) is 15 kHz.
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4. 2-phase 2-input counting supports double and quadruple frequency, which is selected in D1022
as the table shown below.
5. R/F (Rising edge trigger/ Falling edge trigger) can also be specified by special M. OFF = Rising
edge; ON = Falling edge.
6. U/D (Count up/Count down) can be specified by special M. OFF = count up; ON = count down.
Applicable Software High-Speed Counters for SE2 only
. . 2-phase
« C 1-phase 1-input 1-phase 2-input 2-input
C238 C239 C240 C241 C242 C246 C250 C254
X0
X1 u/D
X2
X3 u/D
X4
X5 u/D
X6 u/D U u/D A
X7 u/D D Dir B
R/F M1273 | M1274 | M1275 | M1276 | M1277 - - -
u/D M1238 | M1239 | M1240 | M1241 | M1242 - - -

U: Countup D: Countdown A: PhaseAinput B: Phase B input Dir: Direction signal input
Note:

1.

The software high-speed counters above support max 10 kHz input pulse on a single point.
Max 8 counters are applicable at the same time.

2. The 2-phase 2-input counter, (X6, X7) (C254), supports max 20 kHz.
3. 2-phase 2-input counting supports double and quadruple frequency, which is selected in D1022
as the table shown below.
4. RJ/F (Rising edge trigger/ Falling edge trigger) can also be specified by special M. OFF = Rising
edge; ON = Falling edge.
5. U/D (Count up/Count down) can be specified by special M. OFF = count up; ON = count down.
Applicable Hardware High-Speed Counters for ES2/EX2/SS2/SA2/SE/SX2
e 1{52;5? 1-phase 2-input 2-phase 2-input
X C243 | C244 | C245 | C246 | C247 | C248 |C249%2|C250%| C251 | C252 | C253 | C254
X0 U U/D | U/D U U A A
X1 R Dir Dir D D B B
X2 U upb | UD A A
X3 R Dir Dir B B
X4 R R R
X5 R R
U: Countup A: Phase Ainput Dir:  Direction signal input
D: Count down B: Phase B input R: Reset signal input

Note:

1.

Refer to the following table for the maximum frequency of the 1-phase 1-input counters X0
(C243) and X2 (C244).

Model ES2 | Ecs5 |12sA2 | sx2 | ss2 | 12SE | 26SE | 28SA2
Series

Maximum frequency
of the counter (Hz)

100K 50K 100K 100K 20K 100K 100K 100K
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2. Refer to the following table for the maximum frequency of the 1-phase 2-input counters (X0, X1)
(C245, C246) and (X2, X3) (C249, C250).

Model =7 EC5 | 12SA2 | SX2 SS2 12SE* | 26SE* | 28SA2

Series
Maximum frequency 100K 50K 100K 100K 20K 100K 100K 100K
of the counter (Hz)

* 12SE with firmware V2.xx or later and 26SE with firmware V1.xx or later support C249 and C250.

3. Refer to the following table for the maximum frequency of the 1-phase 2-input counters (X0, X1)

(C247, C248).
ES2

Model Series 32ES211T| EC5 |[12SA2| SX2 | SS2 | 12SE | 26SE |28SA2

Maximum frequency| 10K/
of the counter (Hz) | 100K* 100K 50K | 100K | 10K | 10K [ 100K | 100K | 100K

* The maximum frequency of the 1-phase 2-input counters (X0, X1) (C247, C248) is 100 kHz for
ES2 series manufactured after year 2013.

4. Refer to the following table for the maximum frequency of the 2-phase 2-input counter (X0, X1)

(C251, C252).
ES2

Model Series 32ES211T| EC5 |12SA2| SX2 | SS2 | 12SE | 26SE (28SA2

Maximum frequency| 5,/ o« | 506 | 25Kk | 50K | 10K | 10K | 50K | 50K | 50K
of the counter (Hz)

*The maximum frequency of the 2-phase 2-input counter (X0, X1) (C251, C252) is 50 kHz for ES2
series manufactured after year 2013.

5. Refer to the following table for the maximum frequency of the 2-phase 2-input counter (X2, X3)
(C253, C254).
ES2

Model Series 32ES211T| EC5 [12SA2| SX2 | SS2 | 12SE | 26SE |28SA2

Maximum frequency| o, o+l 50k | 25k | 5K | 10K | 10K | 5K | 50K | 50K
of the counter (Hz)

* The maximum frequency of the 2-phase 2-input counter (X2, X3) (C253, C254) is 50 kHz for ES2
series manufactured after year 2013.

6. 2-phase 2-input counting supports double and 4 times frequency, which is selected in D1022
as the table shows. Please refer to the below table for detailed counting wave form.

D1022 Counting mode
- LT
S I N B

(Double Frequency)

K1 ;
%QUFCDUEI;;JDW
f*’*Ji"i"li" I|i|rijl||_
@ s — TR
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D1022 Counting mode
PR U N S U S R
K4 or other val R R PRSI S S R
(Quadruple frequency)| B —H 1 b Tl el P
(Default) R TR

a_
\a
:

Courting up Courting down

7. DVP-ES2, DVP-SS2 series PLCs whose firmware version is 2.80 or above support the single
frequency mode. DVP-SA2, DVP-SX2 series PLCs whose firmware version is 2.00 support the
single frequency mode. The other PLCs support the three modes.

8. (€243 and C244 support the count-up (U) mode only. X1 and X3 are used for the reset function
by default to reset the counters once corresponding input points X1 and X3 are ON. If you do
not need the reset function, please set M relays M1243 and M1244 to ON before the counters
are activated to disable the reset function.

. “Dir” refers to direction control. OFF indicates counting up; ON indicates counting down.

10. When X1, X3, X4 and X5 are applied for reset function and associated external interrupts are
disabled, users can define the reset function as Rising/Falling-edge triggered by special M
relays

Reset Function X1 X3 X4 X5
R/F M1271 M1273 M1274 M1275

11. When X1, X3, X4 and X5 are applied for reset function and external interrupts are applied, the
interrupt instructions have the priority in using the input points. In addition, PLC will move the
current data in the counters to the associated data registers below then reset the counters.

Special D D1241, D1240 D1243, D1242
Counter C243 C246 | C248 | C252 C244 C250 | C254
X1 X3
External Interrupt (1100/1101) X4(1400/1401) (1300/1301) X5(1500/1501)

Example:

E

ﬂ;& DCNT| c243 | K100

FEND

M1000
1101 |~ }— pmov | D1240 | Do

JERT

IRET

END

When C243 is counting and external interrupt is triggered from X1(1101), counted value in C243 will
be move to (D1241, D1240) immediately and then C243 is reset. After that, the interrupt 1101
subroutine is executed.
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1-phase 1-input high-speed counter:

Example:
LD X20 X20
RST C235 — —— RsT C235
LD X21 X21
ouT  M1235 —
LD X22 X22
DCNT G235 K5 — —— DCNT | C235 K5
LD C235 235
ouT YO —

-_—

X21 drives M1235 to determine counting direction (Up/Down) of C235.

2. When X20 = ON, RST instruction executes and the current value in C235 will be cleared.
Contact C235 will be OFF

3. When X22 = ON, C235 receives signals from X0 and counter will count up (+1) or count down
(-1).

4. When counter C235 reaches K5, contact C235 will be ON. If there is still input signal input for

X0, it will keep on counting.
counting down

X21,M1243 contact counting up |
X20 :
|
[ ] |
X22 .
|
c243 ' ! | !
present ! I | 7, |
value ' | 6 6 |
: I . 5 5
P 4 | L4
| 2 | |
11 I I
0 | I
| 1 1
Y0, C248 contact : :
1-phase 2-input high-speed counter:
Example:
LD X20 X20
RST  C247 i RsT | c247
LD X21 X21
DCNT  C247K5 1] DONT | c247 | K5
LD C247 C247
OuT YO —

1. When X20 is ON, RST instruction executes and the current value in C247 will be cleared.
Contact C247 will be OFF.

2. When X21=0N, C247 receives count signals from X0 and counter counts up (+1), or C247
receives count signal from X1 and counter counts down (-1)

3. When C247 reaches K5, contact C247 will be ON. If there is still input signal from X0 or X1,
C247 will keep on counting
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X20 |_|

X21

X1
count down

X0 I
countupl|||||| ||||||

C247
present

I
1
I
I
value :
I
I

Y0, C247 contact

]

AB-phase input high-speed counter:
Example:

LD M1002

MOV K2 D1022

LD X20

RST C251

LD X21

DCNT C251 K5

LD C251

ouT YO

Contact C251 will be OFF.

2. When X21 is ON, C251 receives A phase counting signal of X0 input terminal and B phase
counting signal of X1 input terminal and executes count up or count down

M1002

— —

MOV

K2

D1022

X20

— —

RST

C251

X21

— —

DCNT

C251

K5

C251

-G

1. When X20 is ON, RST instruction executes and the current value in C251 will be cleared.

3. When counter C251 reaches K5, contact C251 will be ON. If there is still input signal from X0

or X1, C251 will keep on counting

4. Counting mode can be specified as double frequency or 4-times frequency by D1022. Default:

quadruple frequency.
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X20 |_|

X21

A-phase XO: |

L |

1 71 f
|: 6

1

1

| |
1
B-phase X1I T
1

1

1

1

1

1

R

5

1
C251 presentivalue 4
|

!

3 3

2

e

1 Counting up Counting down

0

Y0, C251 :contact
] 1

Applicable Hardware High-Speed Counters for SE2 only

C 1-phase 1-input 1-phase 2-input 2-phase 2-input
% C235| C236| C237 | C243| C244 | C245| C247| C248| C249| C251| C252 | C253 | C232| C233
X0 u/D u u/D A A
X1 D Dir B B
X2 u/D u u/D
X3 D Dir B B
X4 u/D U u/D A
X5 D Dir B
X6 R
X7 R
U/D | M1235| M1236| M1237
U: Count up A: Phase A input Dir:  Direction signal input
D: Count down B: Phase B input R: Reset signal input
Note:

1. For 1-phase 1-input counting, the maximum frequency of X0 (C235), X2 (C236) and X4 (C237)
is 100 kHz.

2. For 1-phase 2-input counting, the maximum frequency of (X0, X1) (C243), (X2, X3) (C244) and
(X4, X5) (C245) is 100 kHz.

3. For 1-phase 2-input counting, the maximum frequency of (X0, X1) (C247), (X2, X3) (C248) and
(X4, X5) (C249) is 100 kHz.

For 2-phase 2-input counting, the maximum frequency of (X0, X1) (C232, C251) is 50 kHz.
For 2-phase 2-input counting, the maximum frequency of (X2, X3) (C233, C252) is 50 kHz.
For 2-phase 2-input counting, the maximum frequency of (X4, X5) (C253) is 50 kHz.

N o o bk

U/D (Count up or Count down) is specified by special M. OFF = count up; ON = count down.
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2. Programming Concepts

8. 2-phase 2-input counting supports onefold frequency, twofold frequency, and fourfold frequency,
which can be selected in D1022:

Setting in D1022 Counting mode

S I O O B

K1
(onefold frequency)

ourting up Counting dowen
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L
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K2
(twofold frequency)

- - ]
- 1 -

____.___
SR
S DU
L,
]
P BN
—

ourting wp Counting

JARS | S R S SRR Y S .
K4 or other value EIEIEIEIE;I IEIEIEIE]‘;I
(fourfold frequency) B :]:‘:J:':]:‘:J:':T'J!' T'H:::::J.’_
(Default) :::::_;_l'_}_',——'_' I_|_|—i_{_|!::::

I Counting up Cournting dovwy

/
:

9. “Dir” refers to direction control. OFF indicates counting up; ON indicates counting down.

10. When X6 and X7 are used for the reset function to clear the counters, and corresponding
external interrupts are disabled, you can utilize the special M relays M1273 and M1277 to
control the rising/falling edge (Off/On) of corresponding X6 and X7.

Reset X6 X7
Function
R/F M1273 M1277

11. When X6 and X7 are used for the reset function and external interrupts are applied, the
interrupt instructions have the priority in using the input points. In addition, the PLC will move
the current data in the counters to the corresponding data registers below and reset the
counters.

Special D D1241, D1240 D1243, D1242

Counter C232 C233

External
X6 (1600/1601) X7 (1700/1701)

Interrupt
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2.13 Special Data Register

The types and functions of special registers (special D) are listed in the table below. Care should
be taken that some registers of the same No. may bear different meanings in different series MPUs.
Special M and special D marked with “*” will be further illustrated in 2.13. Columns marked with “R”

refers to “read only,” “R/W” refers to “read and write,

and “#” refers to that system will set it up according to the status of the PLC. For detailed
explanation please also refer to 2.13 in this chapter.

refers to the status remains unchanged

. ES2 SA2 OFF |STOP| RUN
ekl Content EX2 |ss2| SE [SX2| & | & | & |Attrib.-2'%" Default
EC5 SE2 ON | RUN [STOP
D1000* ?L?rt]tlltn% \r/sg;e of the watchdog timer (WDT) ololo O | 200 ) _ rRW | NO 200
Displaying the firmware version of DVP-
D1001 | PLC (For example, the firmware versionis | O | O | O | O - - - R NO #
1.0 if the value in D1001 is HXX10.)
Program capacity
D1002* | (ES2/EX2/EC5/SA2/SX2; 15872, SS2: OlO0]lO | O # - - R NO #
7920, SE2: 64000)
Sum of the PLC internal program memory
D1003 | (ES2/EX2/EC5/SA2/SX2; -15872; SS2: - OlO0O]lO | O - - - R | YES #
7920)
D1004* | Syntax check error code O 101010 0 0 - R NO 0
D1008* | Step address when WDT is ON O 10100 0 - - R NO 0
Number of LV (Low voltage) signal _ ) B
D1009 oCCUTence O 1Ol O] O R | YES 0
D1010* | Current scan time (Unit: 0.1 ms) O 1010 ] O # # # R NO 0
D1011* | Minimum scan time (Unit: 0.1 ms) O 1010 ] O # # # R NO 0
D1012* | Maximum scan time (Unit: 0.1 ms) O 1010 ] O # # # R NO 0
D1015* 263[“§2°f7g§°‘d’;};‘:'3f'}’ %@?h*peed ftmer o lololo]o| -] - |rRw|NO| O
D1018* | 7 Pl (Low byte) O 1O O (O |HoFDB|{HOFDB|HOFDB| R/W | NO | HOFDB
D1019*| 7 PI(High byte) O | O] O | O [H4049|H4049 | H4049 | R/W | NO | H4049
D1020* XO.— X7 input filter (unit: ms) 0 - 20 ms ololo O 10 ) ) rRwW | NO 10
adjustable
X10-X17 X7 input filter (unit: ms) 0 - 20
D1021*| ms adjustable (available for 28552: V3.42,| X | O | O | X | 10 - - |RW | NO | 10
28SA2: V3.0, 26SE/SE2: V1.00 and later)
Counting mode selection (Double
D1022 | frequency/ 4 times frequency) for AB O 10|10 O 4 - - R/W | NO 4
phase counter (From X0, X1 input)
« | Register for Storing detected pulse width
D1023 (unit: 0.1 ms) O 10|l 0] O 0 - - R/W | NO 0
D1025* | Code for communication request error O 1010 ] O 0 - - R NO 0
Number of output pulses to end the
masking of YO in the front section (Low ES2/
D1026* | word) EX2 OO | O 0 0 - R/W | NO 0
Refer to the Mark function description in
API59 DPLSR.
Number of output pulses to end the
masking of YO in the front section (High ES2/
D1027* | word) EX2 OO | O 0 0 - R/W | NO 0
Refer to the Mark function description in
API59 DPLSR.
D1028 | Index register EQ O 10100 0 - - R/W | NO 0
D1029 | Index register FO O 101010 0 - - R/W | NO 0
D1030 | PV of YO pulse output (Low word) O 1010 ] O - - - R/W | YES 0
D1031 | PV of YO pulse output (High word) O 10100 - - - R/W | YES 0
D1032 | PV of Y1 pulse output (Low word) SOl oo - | - |rRw|NO| 0
D1033 | PV of Y1 pulse output (High word) EE?(ZZ/ O SQEZ/ O 0 - - R/W | NO 0
D1034 COM1 (RS-485) PLC communication ) - |se2| - ) ) ) RW | YES 1
address
«| COM1 (RS-232/RS-485) communication SA2 , )
D1036 protacol O 10O SE2 O |H86| - - R/W | NO | H86
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. ES2 SA2 OFF [STOP| RUN
Sk Content EX2 (ss2| SE [sx2| & | & | o |Attrib.|"2" pefauit
EC5 SE2 ON | RUN [STOP
Register for setting 8-sets SPD function
.| (has to be used with M1037) Refer to ES2/ _ )
D1037 section 2.16 the description on M1037 for | EX2 OO © 0 RIW | NO 0
more information.
1. Delay time setting for data response
when PLC is SLAVE in COM2 / COM3 RS-
485 communication. Range: 0—20 (unit:
0.1 ms). Refer to section 2.16 the SA2
D1038 | description on D1038 for more information. | O | O SE2 O - - - R/W | NO 0
2. By using PLC LINK in COM2 (RS-485),
D1038 can be set to send next
communication data with delay. Range: 0—
10,000 (Unit: one scan cycle)
D1039* | Fixed scan time (ms) O 1010 0O 0 - - R/W | NO 0
D1040 | No. of the 1st step point which is ON. O O] O] O 0 - - R NO 0
D1041 | No. of the 2nd step point which is ON O10]1 0] 0O 0 - - R NO 0
D1042 | No. of the 3rd step point which is ON. O 1O O] O 0 - - R NO 0
D1043 | No. of the 4th step point which is ON O10]1 0] 0O 0 - - R NO 0
D1044 | No. of the 5th step point which is ON. O O] O] O 0 - - R NO 0
D1045 | No. of the 6th step point which is ON O O] O] O 0 - - R NO 0
D1046 | No. of the 7th step point which is ON. O10]1 0] 0O 0 - - R NO 0
D1047 | No. of the 8th step point which is ON O O] O] O 0 - - R NO 0
D1049 | No. of alarm which is ON O10]1 0] 0O 0 - - R NO 0
Processing MODRD communication data
D1050 The PLC automatically converts the data in
| D1070 —ID1085 in the ASCII mode into ololo O 0 ) ) R NO 0
D1055 hexadecma! values, or comblpes two o
lower 8 bits in the RTU mode into 16 bits in
the RTU mode.
Low word of X0’s input pulse frequency
| (Unit: 0.001Hz) It is used with M1357, ES2/ )
D10567| 2 vailable for ES2/EX2: V3.2, ES2-C: Exz | < |SA2] O | 0 | 0 RINO| 0
V3.68, SA2: V3.02, SX2: V2.66 or later.
High word of X0’s input pulse frequency
« | (Unit: 0.001Hz) It is used with M1357, ES2/
D10S7" | vailable for ES2/EX2: V3.22, ES2-C- Exz | X |SA2] O | 0 | 0 | - | R INO| O
V3.68, SA2: V3.02, SX2: V2.66 or later.
Low word of X1’s input pulse frequency
| (Unit: 0.001Hz) It is used with M1358, ES2/ )
D1058"| 2 vailable for ES2/EX2: V3.2, ES2-C: Exz | < [SA2] O | 0 | 0 RINO| 0
V3.68, SA2: V3.02, SX2: V2.66 or later.
High word of X1’s input pulse frequency
+« | (Unit: 0.001Hz) It is used with M1358, ES2/
D1059” | 2 vailable for ES2/EX2: V3.22, ES2-C- Exz | X |SA2] O | 0 | 0 | - | R INO| O
V3.68, SA2: V3.02, SX2: V2.66 or later.
Average number of times an analog signal
« | is input to the EX2/SX2 series PLC ES2/ B )
D1062" | 16 default value is K10 for EX2 version | Ex2 | < | < | © | 2 RIW | YES) 2
2.6 and version 2.8.
D1062 | Built-in CAN master/slave code X | X |sE2| X 0 - - R NO
D1067* | Error code for program execution error O 10| O| O 0 - R NO
D1068* | Address of program execution error 10101 0 0 - - R NO 0
Feedback data (ASCII) of Modbus
D1070 communication. When PLC’s RS-485
communication instruction receives
! feedback signals, the data will be saved in ©O10]1010 0 B B R NO 0
D1085 | e registers D1070 - D1085. Users can
check the received data in these registers.
High word of the password in DVP-PCCO01 SA2
D1086 | (displayed in hex according to its ASCII O |10 O 0 - - R/W | NO 0
codes)
Low word of the password in DVP-PCCO01
D1087 | (displayed in hex according to its ASCII O | O|sA2] O 0 - - R/W | NO 0
codes)
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. ES2 SA2 OFF |STOP| RUN
ekl Content EX2 |s82| SE [SX2| & | & | & |Attrib.-2'%" Default
EC5 SE2 ON | RUN [STOP
Sent data of Modbus communication.
D1089 | When PLC’s RS-485 communication
¥ instruction sends out data, the datawillbe | O | O | O | O 0 - - R NO 0
D1099 | stored in D1089-D1099. Users can check
the sent data in these registers.
Number of output pulses to start the
masking of YO in the back section ES2/
D1100* | (Low word) EX2 O] O O 0 0 - R/W | NO 0
Please refer to the Mark function
description in API59 DPLSR.
Number of output pulses to start the
masking of YO in the back section ES2/
D1101* | (High word) EX2 O] O O 0 0 - R/W | NO 0
Please refer to the Mark function
description in API59 DPLSR.
Number of output pulses to start the
masking of Y2 in the back section ES2/
D1102* | (Low word) EX2 O] O O 0 0 - R/W | NO 0
Please refer to the Mark function
description in API59 DPLSR.
Number of output pulses to start the
masking of Y2 in the back section ES2/
D1103* | (High word) EX2 O] O O 0 0 - R/W | NO 0
Please refer to the Mark function
description in API59 DPLSR.
D1109* | COM3 (RS-485) Communication protocol | £33 | X S£2/| O |Wes| - | - | RwW | NO | Hg6
Average value of EX2/SX2 analog input
« | channel 0 (AD 0) When average times in ) )
D1110 D1062 is set to 1, D1110 indicates present EX2 | X | X O 0 R NO 0
value.
SE
Modbus TCP Server port number can be ES2-E v2.04
D1110 modified. v1.46 X / X 0 - - R/W | NO | 502
SE2
Average value of EX2/SX2 analog input
« | channel 1 (AD 1) When average times in ) )
D111 D1062 is set to 1, D1111 indicates present EX2 | X | X O 0 R NO 0
value
SE
ETHRW instruction is used to set the port | Es2-E v2.04
DU | umber of the remote connection. vias | X | X 0 . ) RW | NO | 502
SE2
Average value of EX2/SX2 analog input
« | channel 2 (AD 2) When average times in
D112 D1062 is set to 1, D1112 indicates present EX2 | X1 X O 0 B B R NO 0
value
D1112 | The number of TCP connections SRl X|se2l X | o | - | - | R|NO| O
Average value of 20EX2/SX2 analog input
channel 3 (AD 3) When average times in
D1062 is set to 1, D1113 indicates present EX2 | X1 X O 0 B B R NO 0
D1113* | value
Displaying the status of the analog input ) )
channel of 30EX2 Ex2| X | X | X 0 R NO 0
Enable/disable 20EX2/SX2 AD channels
. | (O: enable (default) / 1: disable)
D114 bito - bit3 sets ADO - AD3. Ex2 | X | X O 0 - | - |RW|YES| O
P.S. 30EX2 does not support this function.
20EX2/SX2 analog input/output mode
D1115* | setting EX2| X | X | O 0 0 0 R/W | YES 0
30EX2 analog input/output mode setting ExX2 | X | X | X - - - R/W | YES |H’FFFF
D1116* Output value of analog output channel 0 Ex2 | X | X O 0 0 0 RW | NO 0

(DA 0) of EX2/8X2
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. ES2 SA2 OFF |STOP| RUN
Sk Content EX2 (ss2| SE [sx2| & | & | o |Attrib.|"2" pefauit
EC5 SE2 ON | RUN [STOP
Output value of analog output channel 1
D1117* | (DA 0) of 20EX2/SX2 EX2| X | X | O 0 0 0 R/W | NO 0
P.S. 30EX2 does not support this function.
EX2/SX2 sampling time of analog/digital
. | conversion. Default: 2. Unit: 1 ms.
D1118 Sampling time will be regarded as 2 ms if EX2 | X | X | O 2 B B RIW | YES 2
D1118=2
D1120* | COM2 (RS-485) communication protocol O 1010 O |H86| - - R/W | NO | H86
« | COM1 (RS-232) and COM2 (RS-485) PLC SA2/ ) ) )
D1121 communication address © 9 SE2 O RIW | Yes !
COM2 (RS-485) Residual number of
D122 words of transmitting data ©10]0 O 0 0 ) R NO 0
COM2 (RS-485) When M1263 is OFF, the
value in D1123 indicates the remaining
bytes of data to be received.
D1123 | \Vhen M1263 is ON, the value inD1123 | © | © | © | © | 0] 0 | - | R I NO | 0
indicates the bytes of data that are
received.
COM2 (RS-485) Definition of start , ,
D1124 character (STX) O 10| O O |H3A| - - R/W | NO | H3A
COM2 (RS-485) Definition of first ending , _ _
D1125 character (ETX1) O 10| O O |HO0D R/W | NO | HOD
COM2 (RS-485) Definition of second , ,
D1126 ending character (ETX2) O 10| O O |HOA| - - R/W | NO | HOA
Number of pulses for ramp-up operation of _ )
D127 positioning instruction (Low word) ©10]0 © 0 RW | NO 0
Number of pulses for ramp-up operation of
D1128 positioning instruction (High word) ©10]0 ©
COM2 (RS-485) Communication time-out _ )
D1129 setting (ms) O 10| O O 0 R/W | NO 0
D1130 COM2 (RS-485) Error code returning from ololo O 0 _ ) R NO 0
Modbus
Input/output percentage value of _ )
D1131 CHO(Y0,Y1) close loop control ©10]0 O | 100 RW | NO 100
Input/output percentage value of _ )
D1132 CH1(Y2,Y3) close loop control ©10]0 O | 100 RIW | NO 100
Number of pulses for ramp-down operation _ )
D1133 of positioning instruction (Low word) © 100 O 0 R NO 0
Number of pulses for ramp-down operation _ )
D1134 of positioning instruction (High word) ©10]0 O 0 R NO 0
Number of output pulses to end the
masking of Y2 in the front section (Low ES2/
D1135* | word) EX2 ol 0 O 0 0 - R/W | NO 0
Refer to the Mark function description in
API59 DPLSR.
Number of output pulses to end the
masking of Y2 in the front section (High ES2/
D1136* | word) EX2 ONNGO) O 0 0 - R/W | NO 0
Refer to the Mark function description in
API59 DPLSR.
D1137* Address where incorrect use of operand olol o O 0 0 ) R NO 0
occurs
D1140* | Number of 1/0 modules (max. 8) EE§(22/ OO | O 0 - - R NO 0
D1142* | Number of input points (X) on DIOmodules| O | O | O | O 0 - - R NO 0
« | Number of output points (Y) on DIO _ )
D1143 modules O 10| O O 0 R NO 0
D1145* | Number of the connected let-side modules | X | X | O | O 0 - - R | NO 0
Vale fetched from the hardware counter SAZ:
D1150* | C243/C245/C246/C247/C248/C251/C252 | V3.28 |V3.28|\, 05| V2.82| O - - R/W | NO 0
(Low word) )
Value fetched from the hardware counter SAZ:
D1151* | C243/C245/C246/C247/C248/C251/C252 | V3.28 |V3.28|\, 05| V2.82| O - - R/W | NO 0
(High word) )
« | Value fetched from the hardware counter SA2:
D1152™ | £244/C249/C250/C253/C254 (Low word) | V228 |32y V282 O | - | - | RW | NO | 0
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Special
D

Content

ES2
EX2
EC5

S$82

SA2

SE2

SX2

OFF
ON

STOP

RUN

RUN
STOP

Attrib.

Latch
-ed

Default

D1153*

Value fetched from the hardware counter
C244/C249/C250/C253/C254 (High word)

V3.28

V3.28

SA2:
V2.82

V2.82

R/wW

NO

D1154*

Number of output pulses to end the
masking of Y1 or Y4 in the front section
(Low word)

Refer to the Mark function description in
API59 DPLSR.

ES2/
EX2

R/wW

NO

D1155*

Number of output pulses to end the
masking of Y1 or Y4 in the front section
(High word)

Refer to the Mark function description in
API59 DPLSR.

ES2/
EX2

R/W

NO

D1156*

Number of output pulses to start the
masking of Y1 or Y4 in the back section
(Low word)

Refer to the Mark function description in
API159 DPLSR.

ES2/
EX2

R/W

NO

D1157*

Number of output pulses to start the
masking of Y1 or Y4 in the back section
(High word)

Refer to the Mark function description in
API159 DPLSR.

ES2/
EX2

R/wW

NO

D1158*

Number of output pulses to end the
masking of Y3 or Y6 in the front section
(Low word)

Refer to the Mark function description in
API59 DPLSR.

ES2/
EX2

R/wW

NO

D1159*

Number of output pulses to end the
masking of Y3 or Y6 in the front section
(High word)

Refer to the Mark function description in
API159 DPLSR.

ES2/
EX2

R/wW

NO

D1160*

Number of output pulses to start the
masking of Y3 or Y6 in the back section
(Low word)

Refer to the Mark function description in
API159 DPLSR.

ES2/
EX2

R/W

NO

D1161*

Number of output pulses to start the
masking of Y3 or Y6 in the back section
(High word)

Refer to the Mark function description in
API59 DPLSR.

ES2/
EX2

R/W

NO

D1167

The specific end word to be detected for
RS instruction to execute an interruption
request (1140) on COM1 (RS-232, RS-
485).

R/W

NO

D1168

For RS instruction COM2 (RS-485):

When M1263 is ON, the value in D1168
indicates a specific end word to be seen as
an interrupt request; unit: ms. It is
suggested to set this value shorter than
what the timeout value is set in D1129.
When M1263 is OFF, and the received
data is low-byte of a specific word, the
interrupt (1150) is triggered.

R/wW

NO

D1169

The specific end word to be detected for
RS instruction to execute an interruption
request (1160) on COM3 (RS-485)

ES2/
EX2

SA2
SE

R/W

NO

D1175

Number of communication packets
received via broadcasting (number of
slaves) by executing CANRS instruction
(available for ES2-C: V3.48, SA2/SX2:
V2.89, SE: V1.83, SE2: V1.00 and later)

ES2-C

NO

D1176

Error code for ETHRS instruction
(available for ES2-E: V1.2, 12SE: V1.92,
26SE: V2.00, SE2 V1.00 and later)

ES2-C

SE
SE2

NO
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. ES2 SA2 OFF |STOP| RUN
Sk Content EX2 (ss2| SE [sx2| & | & | o |Attrib.|"2" pefauit
EC5 SE2 ON | RUN [STOP
Communication timeout setting for CANRS
instruction
D1177 | (available for ES2-C: V3.48, SA2/SX2: Es2c| X | O | O | 200 - - R/W | NO | 200
V2.89, SE: V1.83, SE2 V1.00, SE2 V1.00
and later)
D1178 | VRO value X | X [sA2| O 0 - - R NO 0
D1179 | VR1 value X | X |sA2| O 0 - - R NO 0
D1182 | Index register E1 O 10O O 0 - - R/W | NO 0
D1183 | Index register F1 O 10100 0 - - R/W | NO 0
D1184 | Index register E2 O 1010 0O 0 - - R/W | NO 0
D1185 | Index register F2 O 101010 0 - - R/W | NO 0
D1186 | Index register E3 O 101 0] 0O 0 - - R/W | NO 0
D1187 | Index register F3 O 101010 0 - - R/W | NO 0
D1188 | Index register E4 O 1010 0O 0 - - R/W | NO 0
D1189 | Index register F4 O 101010 0 - - R/W | NO 0
D1190 | Index register E5 O 1010 0O 0 - - R/W | NO 0
D1191 | Index register F5 O 1010 0O 0 - - R/W | NO 0
D1192 | Index register E6 O 10100 0 - - R/W | NO 0
D1193 | Index register F6 O 1010 0O 0 - - R/W | NO 0
D1194 | Index register E7 O 101010 0 - - R/W | NO 0
D1195 | Index register F7 O 1010 0O 0 - - R/W | NO 0
D1220 Output mode setting for the 1%t group pulse ololo O 0 _ ) rRW | NO 0
CHO (Y0, Y1)
Output mode setting for the 2™ group
D1221 pulse CH1 (Y2, Y3) O 10|l O | O 0 - - R/W | NO 0
Output mode setting for the 3 group pulse
D1222 CH2 (Y4, Y5) EC5| X |SE2| X 0 - - R/W | NO 0
Output mode setting for the 4" group pulse
D1223 CH3 (Y6, Y7) EC5| X |SE2| X 0 - - R/W | NO 0
Sender’s IP address when executing
D1227 | ETHRS instruction in receiving mode SE/
D1228 | (available for ES2-E: V1.2, 128E: v1.92, | =2¢| X |gg2| X | @ | 0 | - | R |[NO| O
26SE: V2.00, SE2: V1.00)
Network MAC address (hexadecimal
oizze | Smoter 2o OB =
=H' , =H'567 ,
D1231 D1231=H'9ABC) (available for ES2-E: Eszc| X SE2 X 0 0 ) R |YES 0
V1.02, 12SE: V1.92, 26SE: V2.00, SE2
V1.00)
Number of pulses to be output for the
ramp-down stop of YO after the mark ES2/
D1232* | signal is received (Low word). EX2 OO | O 0 0 - | R'W | NO 0
Refer to the Mark function description in
API59 DPLSR.
Number of pulses to be output for the
ramp-down stop of YO after the mark ES2/
D1233* | signal is received (High word). EX2 OO | O 0 0 - | R'W | NO 0
Refer to the Mark function description in
API59 DPLSR.
Number of pulses to be output for the
ramp-down stop of Y2 after the mark ES2/
D1234* | signal is received (Low word). EX2 OO | O 0 0 - | R'W | NO 0
Refer to the Mark function description in
API59 DPLSR.
Number of pulses to be output for the
ramp-down stop of Y2 after the mark ES2/
D1235* | signal is received (High word). EX2 OO | O 0 0 - | R'W | NO 0
Refer to the Mark function description in
API59 DPLSR.
Number of pulses to be output for the
ramp-down stop of Y1 or Y4 after the mark ES2/
D1236* | signal is received (Low word) EX2 X |SE2| O 0 - - R/W | NO 0
Refer to the Mark function description in
API59 DPLSR.
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Special
D

Content

ES2
EX2
EC5

S$S2

SA2

SE2

SX2

OFF

ON

STOP

RUN

RUN

STOP

Attrib.

Latch
-ed

Default

D1237*

Number of pulses to be output for the
ramp-down stop of Y1 or Y4 after the mark
signal is received (High word)

Refer to the Mark function description in
API59 DPLSR.

ES2/
EX2

SE2

R/W

NO

D1238*

Number of pulses to be output for the
ramp-down stop of Y3 or Y6 after the mark
signal is received (Low word)

Refer to the Mark function description in
API159 DPLSR.

ES2/
EX2

SE2

R/W

NO

D1239*

Number of pulses to be output for the
ramp-down stop of Y3 or Y6 after the mark
signal is received (High word)

Refer to the Mark function description in
API59 DPLSR.

ES2/
EX2

SE2

R/W

NO

D1240*

When interrupt 1400/1401/1100/1101 occurs,
D1240 stores the low word of the high-
speed counter.

SA2/
SE

NO

When interrupt 1600/1601 is triggered,
D1240 stores the low word of the high-
speed counter.

SE2

NO

D1241*

When interrupt 1400/1401/1100/1101 occurs,
D1241 stores the high word of the high-
speed counter.

SA2/

NO

When interrupt 1600/1601 is triggered,
D1241 stores the high word of the high-
speed counter.

SE2

NO

D1242*

When interrupt 1500/1501/1300/1301 occurs,
D1242 stores the low word of the high-
speed counter.

SA2/
SE

NO

When interrupt 1700/1701 is triggered,
D1242 stores the low word of the high-
speed counter.

SE2

NO

D1243*

When interrupt 1500/1501/1300/1301 occurs,
D1243 stores the high word of the high-
speed counter.

SA2/
SE

NO

When interrupt 1700/1701 is triggered,
D1243 stores the high word of the high-
speed counter.

SE2

NO

D1244

Idle time (pulse number) setting of CHO (YO,
Y1) The function is disabled if set value =0.

R/wW

NO

D1245

Idle time (pulse number) setting of CH1 (Y2,
Y3) The function is disabled if set value =0.

R/wW

NO

D1246*

Low word of X2's input pulse frequency
(Unit: 0.01Hz) It is used with M1359,
available for ES2/EX2: V3.22, ES2-C:
V3.68, SA2: V3.02, SX2: V2.66 or later

ES2/
EX2

SA2

NO

D1247*

High word of X2's input pulse frequency
(Unit: 0.01Hz) It is used with M1359,
available for ES2/EX2: V3.22, ES2-C:
V3.68, SA2: V3.02, SX2: V2.66 or later

ES2/
EX2

SA2

NO

D1248

Enter the number of input points on DIO
module for the PLC to check if the number
is matched with the value in D1142 when
power-on. Available for ES2/EX2/ES2C:
V3.62, ES2E: V1.48 or later

ES2/
EX2

R/W

YES

D1249

Set value for COM1 (RS-232, RS-485)
data receiving time-out (Unit: 1 ms, min. 50
ms, value smaller than 50 ms will be
regarded as 50 ms) (only applicable for
MODRWY/RS instruction) In RS instruction,
no time-out setting if “0” is specified.

R/wW

NO

D1250

COM1 (RS-232, RS-485) communication
error code (only applicable for
MODRWY/RS instruction)

R/W

NO
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. ES2 SA2 OFF [STOP| RUN
Sk Content EX2 (ss2| SE [sx2| & | & | o |Attrib.|"2" pefauit
EC5 SE2 ON | RUN [STOP
Initialization timeout setting for DS301
D1251 | slaves; Unit: ms; range: 1-3000 Es2 | X [sE2| X B _ _ rRW | YES | 1000
(available for ES2/ES2-C: V3.49, SE2:
V1.00 or later)
Set value for COM3 (RS-485) data
receiving time-out (Unit: 1 ms, min. 50 ms,
value smaller than 50 ms will be regarded | ES2/ SA2/
D1252 | ;50 ms) (only applicable for MODRW/RS | Ex2 | < | sg | < | 80 | - | - |RW | NO | 50
instruction) In RS instruction, no time-out
setting if “0” is specified.
COM3 (RS-485) communication error code ES2/ SA2/
D1253 | (only applicable for MODRW/RS X X 0 - - R/W | NO 0
instruction) EX2 SE
Enter the number of output points on DIO
module for the PLC to check if the number ES2/
D1254 | is matched with the value in D1143 when EX2 X | X | X - - - R/W | YES 0
power-on. Available for ES2/EX2/ES2C:
V3.62, ES2E: V1.48 or later
+ | COM3 (RS-485) PLC communication ES2/ SA2/
D1255 address EX2 X SE O 50 - - R/W | YES 1
For COM2 RS-485 MODRW instruction.
D1256 D1256 - D1295 store the sent data of
! MODRW instruction. When MODRW ololol o 0 _ _ R NO 0
D1295 instruction sends out data, the data will be
stored in D1256-D1295. Users can check
the sent data in these registers.
For COM2 RS-485 MODRW instruction.
D1296 | D1296 - D1311 store the converted hex
I data from D1070-D1085 (ASCII). PLC O 101 0| O 0 - - R NO 0
D1311 | automatically converts the received ASCII
data in D1070 - D1085 into hex data.
Specify the number of additional pulses for
« | additional pulses output and Z-phase )
D1312 seeking function of ZRN instruction (Has to O X0 O 0 0 RW | NO 0
be used with M1308)
D1313* | Second of RTC: 00 - 59 10101 0 - - - R/W | YES 0
D1314* | Minute of RTC: 00 - 59 O10]1 0] 0O - - - R/W | YES 0
D1315* | Hour of RTC: 00 - 23 10101 0 - - - R/W | YES 0
D1316* | Day of RTC: 01 - 31 O 1Ol O | O - - - R/W | YES 1
D1317* | Month of RTC: 01 - 12 10101 0 - - - R/W | YES 1
D1318* | Week of RTC: 1-7 O10]1 0] 0O - - - R/W | YES 2
D1319* | Year of RTC: 00 - 99 (A.D.) O 10|l O O - - - R/W | YES 8
D1320* | ID of the 1% right side module SAIX X | X o] -] -] RrR|NO| 0
D1321* | ID of the 2 right side module EE%’ XIx|x]ol| -] -|RrR|NO| O
D1322* | ID of the 3" right side module EE§(22/ X | X | X 0 - - R NO 0
D1323* | ID of the 4" right side module ESZIX | X | X |o| -] -] RrR|NO| 0
D1324* | ID of the 5" right side module SAIX X | X | o] -] -] RrR|NO| 0
D1325* | ID of the 6" right side module EE%’ XIx|x]ol| -|-|RrR|NO| O
D1326* | ID of the 7" right side module EEi22/ X | X | X 0 - - R NO 0
D1327* | ID of the 8" right side module ESZIX X | X |o| -] -] RrR|NO| 0
D1336 | PV of Y2 pulse output (Low word) 10101 0O - - - R/W | YES 0
D1337 | PV of Y2 pulse output (High word) O10]1 0] 0O - - - R/W | YES 0
D1338 | PV of Y3 pulse output (Low word) EE§(22/ O S§é/ O - - - R/W | NO 0
D1339 | PV of Y3 pulse output (High word) EE§(22/ O SéAEZ/ O - - - R/W | NO 0
Start/end frequency of the 1% group pulse _ )
D1340 output CHO (Y0, Y1) O 10O | O |100 R/W | NO 100
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output CH2 (Y4, Y5)

ekl Content Exz |ss2| ob |sx2 |5 | o | 3 |atrib Lateh pefauit
EC5 SE2 ON | RUN [STOP
D1343 Ejtm ‘épé%oz’\"{r(‘)’“{(”f) ofthe 1 grouppulse | ~ | | o | o |100| - | - |RwW /| NO| 100
orous [ IESt - O s e g e 0 0] 0| 0 [0 | - | - [ww | no | w0
D34 e S Ot e e el & [0 0| 0 oo | - | - [rw [ o | 1o
When M1536 = ON, set the ramp-down
D1350* | time of CH2 (Y4, Y5) pulse output in EC5 | X |SE2| X | 100 - - R/W | NO | 100
\|/3V1h?;5r10M1537 = ON, set the ramp-down
D1351* gr??e)soj CH3 (Y6, Y7) pulse output in EC5 | X |SE2| X | 100 - - R/W | NO | 100
D1352 gﬁ?ﬁfrngf&“z":?g)°f the 2 grouppulse |~ | o | 5| o |100| - | - |RW|NO| 100
D1353 Ejtrglft ‘(‘:p,fi‘ioz’\"(g’“;”; of the 2 grouppulse | ~ | ~ | | o |100| - | - |RW|NO | 100
PLC Link scan cycle (Unit: 1 ms)
D1354 : “DA?;grizli)g?Nhen PLC Link stops or O 10|00 O 0 0 0 R NO 0
when the first scan is completed
D1355* %;:ti?g;(;gress for PLC LINK connection ololo O B ) B RW | YES |H1064
D1356* %3;&;13;2?;%3 for PLC LINK connection ololo O _ ) B rRW | YES |H1064
D1357* I‘Sl:gg;ti?ogrzizress for PLC LINK connection ololo O } ) ) RW | YES |H1064
D1358* ;S[:t)zzti?ograeizress for PLC LINK connection ololo O B ) B RW | YES |H1064
D1359* %;gi?grzigress for PLC LINK connection ololo O B ) B RW | YES |H1064
D1360* %32?3;(;?;%3 for PLC LINK connection ololo O _ ) B rRW | YES |H1064
D1361* I‘Sl:gg;ti?ogrzizress for PLC LINK connection ololo O ) ) ) RW | YES |H1064
D1362* ;S[:t)zgi?ograeizress for PLC LINK connection ololo O _ ) ~ RW | YES |H1064
D1363* %;gi?grzigress for PLC LINK connection ololo O B } B rRW | YES |H1064
D1364* %3qtg1?oar(lc;r§ss for PLC LINK connection ololo O _ ) B rRW | YES |H1064
D1365* I‘Sl:ggl;t;ntgoargggess for PLC LINK connection ololo O B ) B RW | YES |H1064
D1366* ;S[:t)zl;tizntgoarit;?ss for PLC LINK connection ololo O B ) B RW | YES |H1064
D1367* %;:t??oe:ic;:jess for PLC LINK connection ololo O B } B rRW | YES |H1064
D1368* %3?1{1&12(3;53 for PLC LINK connection ololo O _ ) B rRW | YES |H1064
D1369* %3???01(12:?53 for PLC LINK connection O ol o O _ ) _ RW | YES |H1064
D1370* %;qtgtgoarit;?ss for PLC LINK connection ololo O _ ) _ RW | YES |H1064
D1375 | PV of Y4 pulse output (Low word) EC5| X |SE2| X - - - R/W | YES 0
D1376 | PV of Y4 pulse output (High word) EC5| X |SE2| X - - - R/W | YES 0
D1377 | PV of Y6 pulse output (Low word) EC5| X |SE2| X - - - R/W | YES 0
D1378 | PV of Y6 pulse output (High word) EC5| X |SE2| X - - - R/W | YES 0
D1379 gﬁ?ﬁfr‘c‘uge&‘f?g)°f the 3" group pulse | £5 | ¢ Isg2| X |100| - | - |RW | NO | 100
D1380 g;?xfrngge&“gw)Of the 4% group pulse | £c5 | ¢ |sE2| % [ 100 | - | - | RW | NO | 100
D1381 Ramp up/down time of the 3" group pulse Ecs | X |sE2| X | 100 ) ) RW | NO 100
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Special
D

Content

ES2
EX2
EC5

S§82

SA2

SE2

SX2

OFF
ON

STOP

RUN

RUN
STOP

Attrib.

Latch
-ed

Default

D1382

Ramp up/down time of the 4™ group pulse
output CH3 (Y6, Y7)

EC5

SE2

100

RIW

NO

100

D1385

Enter the number of connected module for
the PLC to check if the number is matched
with the value in D1143 when power-on.
Available for ES2/EX2/ES2C: V3.62,
ES2E: V1.48 or later

ES2/
EX2

X
X

X

R/W

YES

D1386

ID of the 1%t left side module

NO

D1387

ID of the 2™ left side module

NO

D1388

ID of the 3" left side module

NO

D1389

ID of the 4" left side module

NO

D1390

ID of the 5" left side module

NO

D1391

ID of the 6" left side module

NO

D1392

ID of the 71" left side module

NO

D1393

ID of the 8" left side module

XX PP PXPXPX

XX PP PXPXPX

O[0]0]O[0]|0]0|0

o|jo|jo|o|o|o|o|o

A|(D|W|W|O|O (DD

NO

o|lo|jo|o|o|o|o|o

D1394

Communication timeout setting for ETHRW
instruction
(available for ES2-E: V1.08 or later)

ES2-E

12SA2/
SE/
SE2

O |O]O]O|0|O|0]|0]O

3000

RIW

NO

3000

D1395

Receiving-completed flag for ETHRW
instruction
(available for ES2-E: V1.08 or later)

ES2-E

12SA2/
SE/
SE2

R/W

NO

D1396

Communication error flag for ETHRW
instruction
(available for ES2-E: V1.08 or later)

ES2-E

12SA2/
SE/
SE2

R/W

NO

D1399*

Starting ID of Slave designated by PLC
LINK

O

R/W

YES

D1400

Read MAC address from the left side
module (ex: the 1%t is K100, the 8" is
K107) should work with M1145, refer to
M1145 for module availability

R/W

NO

D1401-
D1403

Put MAC address in a consecutive order

NO

D1410

Set the maximum frequency of the ramp
up/down for the fixed slope of YO or CHO
(YO/Y1) in D1410 (Low word). You need to
use M1604 to enable this function.

Please refer to AP159 DPLSR for CPU
firmware versions that support the fixed
slope function.

R/W

NO

D1411

Set the maximum frequency of the ramp
up/down for the fixed slope of YO or CHO
(YO/Y1) in D1411 (High word). You need to
use M1604 to enable this function.

The CPU firmware versions that support the
function are the same as those for D1410.

R/W

NO

D1412

Set the maximum frequency of the ramp
up/down for the fixed slope of Y2 or CH1
(Y2/Y3) in D1412 (Low word). You need to
use M1605 to enable this function.

Please refer to AP159 DPLSR for CPU
firmware versions that support the fixed
slope function.

R/W

NO

D1413

Set the maximum frequency of the ramp
up/down for the fixed slope of Y2 or CH1
(Y2/Y3) in D1413 (High word). You need to
use M1605 to enable this function.

The CPU firmware versions that support the
function are the same as those for D1412.

R/W

NO

D1415*

Starting address for PLC LINK connection
ID#1 to write

R/W

YES

H10C8

D1416*

Starting address for PLC LINK connection
ID#2 to write

O

O

O

O

R/W

YES

H10C8

D1417*

Starting address for PLC LINK connection
ID#3 to write

R/W

YES

10C8
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ekl Content Exz |ss2| ob |sx2 |5 | o | 3 |atrib Lateh pefauit
EC5 SE2 ON | RUN |STOP
D1418* %izti?gvsgtd;ess for PLC LINK connection O ol o O _ ) B rRW | YES |H10c8
D1419* I‘Sl:gzgti?og;ggess for PLC LINK connection ololo O ) ) ) RW | YES [H10C8
D1420* ;S[:t)zgi?og;ggess for PLC LINK connection ololo O B ) B RW | YES |H10C8
D1421* %;r?ti?gviggess for PLC LINK connection O ol o O B ) B RW | YES |H10C8
D1422* %Zgi?gvsgtd;ess for PLC LINK connection O ol o O _ ) B rRW | YES |H10c8
D1423* I‘Sl:gzgi?og;ggess for PLC LINK connection ololo O _ ) ~ RW | YES |H10C8
D1424* %;qtgtgoaveg{:ss for PLC LINK connection ololo O B ) B RW | YES |H10C8
D1425* %;:t;n?oe\\srciitreess for PLC LINK connection O ol o O _ ) B rRW | YES |H10c8
D1426* %3qtizngtgoavt\1,gtrgss for PLC LINK connection O ol o O _ ) B rRW | YES |H10c8
D1427* I‘Sl:ggl;t??oa\sg{:ss for PLC LINK connection ololo O B ) B RW | YES |H10C8
D1428* %;qtrtgoaveg{:ss for PLC LINK connection ololo O B ) B RW | YES |H'10C8
D1429* %;:t??oavt\j/gtr:ss for PLC LINK connection O ol o O B } B rRW | YES |H10c8
D1430* %3?21?01(32{253 for PLC LINK connection O ol o O _ ) B rRW | YES |H10c8
D1431* | Setting times for PLC LINK polling cycle O 1010 O 0 - - R/W | NO 0
D1432* | Current times of PLC LINK polling cycle O 1010 O 0 - - R/W | NO 0
D1433* Ell:\lnllber of connected modules on PLC ololo O 0 ) _ RW | NO 0
D1434+ | D@ length 1o b read for PLC LINK olo|lo]o - | - |rRw|YES| 16
D1435+ | Data length to bo read for PLC LINK ololo|lo]| - | - | - |rRw]|YES| 16
D143¢+ | Data length to be read for PLC LINK ololo|lo]| - | - | - |rRw]|YES| 16
D1437+ | Data length to b read for PLC LINK olololo| -] -] - |rw|ves| 16
D143g+ | D@ length to be read for PLC LINK olololo| -] -] - |rw|Yes| 16
D143+ | Data length to be read for PLC LINK ololo|lo]| - | - | - |rRw]|YES| 16
D1440+ | Data length to be read for PLC LINK olololo]| - | - | - |rRw]|YES| 16
D1441+| Data length to be read for PLC LINK olololo| -] -] - |rw|ves| 16
D1442+ | D@ length to bo read for PLC LINK olololo| -] -] - |rw|Yes| 16
D1443+ | Data length to be read for PLC LINK ololo|lo]| - | - | - |rRw]|YES| 16
D1444+ | Data length to be read for PLC LINK ololo|lo]| - | - | - |rRw]|YES| 16
D1445+ | Data length to be read for PLC LINK olololo| -] -] - |rw|ves| 16
D144¢+ | D@ length to be read for PLC LINK ololo|lo| - | - | - |rRw]|YES| 16
D1447+ | Data length to be read for PLC LINK ololo|lo]| - | - | - |rRw]|YES| 16
D144g+ | Data length to be read for PLC LINK olololo| -] -] - |rw|ves| 16
D144g+| Data length to be re"f‘d for PLC LINK olololo| -] -] - |rw|ves| 16
D1450* E:;i;igg;hlg)#k;e written for PLC LINK O ol o O _ ) B rRW | YES 16
D1451* Eg;i;igg;hlg)#%e written for PLC LINK ololo O _ ) _ RW | YES 16
D1452* Data length to be written for PLC LINK ololo O B ) B RW | YES 16

connection ID#3
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. ES2 SA2 OFF [STOP| RUN
Sk Content EX2 (ss2| SE [sx2| & | & | o |Attrib.|"2" pefauit
EC5 SE2 ON | RUN |STOP
« | Data length to be written for PLC LINK
D1453 connection ID#4 O O] O O - - - R/W | YES 16
+ | Data length to be written for PLC LINK
D1454 connection ID#5 O O] O O - - - R/W | YES 16
. | Data length to be written for PLC LINK
D1455 connection ID#6 O O] O O - - - R/W | YES 16
. | Data length to be written for PLC LINK
D1456 connection ID#7 O O] O O - - - R/W | YES 16
. | Data length to be written for PLC LINK
D1457" | Connection ID#8 O1010| 0O ) } ) RW | YES | 16
« | Data length to be written for PLC LINK
D1458 connection ID#9 O O] O O - - - R/W | YES 16
. | Data length to be written for PLC LINK
D1459 connection ID#10 O O] O O - - - R/W | YES 16
. | Data length to be written for PLC LINK
D1460 connection ID#11 O O] O O - - - R/W | YES 16
« | Data length to be written for PLC LINK
D1461 connection ID#12 O O] O O - - - R/W | YES 16
« | Data length to be written for PLC LINK
D1462 connection ID#13 O O] O O - - - R/W | YES 16
.« | Data length to be written for PLC LINK
D1463 connection ID#14 O O] O O - - - R/W | YES 16
« | Data length to be written for PLC LINK
D1464 connection ID#15 O O] O O - - - R/W | YES 16
. | Data length to be written for PLC LINK
D1465 connection ID#16 O O] O O - - - R/W | YES 16
The data which is read from connection
ID#1 on PLC LINK at the time when O 1Ol O] O 0 - - R NO 0
D1480* | M1353 is OFF
{ The initial data register where the data
D1495* | read from connection ID#1 - ID#16 on PLC
LINK is stored at the time when M1353 is Cl1O10]0 ) . ) RJYES| 0
ON
The data which is written into connection
ID#1 on PLC LINK at the time when O 1Ol O] O 0 - - R/W | NO 0
D1496* | M1353 is OFF
¥ The initial data register where the data
D1511* | written into connection ID#1 - ID#16 on
PLC LINK is stored at the time when 0101010 ) . - |RWIYES] 0
M1353 is ON
D1512% The data which is read from connection
! ID#2 on PLC LINK O 1010 O 0 B ) R NO 0
D1527*
D1528*
The data which is written into connection
! ID#2 on PLC LINK O 1010 O 0 B ) RW | NO 0
D1543*
D1544*
The data which is read from connection
' | ID#3 on PLC LINK O1oo]o o - - | RINO| O
D1559*
D1560*
The data which is written into connection
' | ID#3 on PLC LINK O1O1oO] O o - | - |[RWINO)| 0
D1575*
D1576*
The data which is read from connection
' | ID#4 on PLC LINK O1oolo o - - | RINO| O
D1591*
D1592* L . . .
The data which is written into connection
' | ID#4 on PLC LINK OOl O 1O 0 - | - |[RWINO| 0
D1607*
D1608* L )
The data which is read from connection
' | ID#5 on PLC LINK Ol1orolo o - - | RINOY O
D1623*
D1624* L . . .
The data which is written into connection
' | ID#5 on PLC LINK O1oo] oo - | - [RWINO| 0
D1639*
D1640*
The data which is read from connection
D1é55* ID#6 on PLC LINK Olorolo o - - | RINO| O
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Special
D

Content

ES2
EX2
EC5

S$82

SA2

SE2

SX2

OFF
ON

STOP

RUN

RUN
STOP

Attrib.

Latch
-ed

Default

D1656*
!
D1671*

The data which is written into connection
ID#6 on PLC LINK

R/W

NO

D1672*
!
D1687*

The data which is read from connection
ID#7 on PLC LINK

NO

D1688*
!
D1703*

The data which is written into connection
ID#7 on PLC LINK

R/wW

NO

D1704*
!
D1719*

The data which is read from connection
ID#8 on PLC LINK

NO

D1720*
!
D1735*

The data which is written into connection
ID#8 on PLC LINK

R/wW

NO

D1736*

D1751*

The data which is read from connection
ID#9 on PLC LINK

NO

D1752*
!
D1767*

The data which is written into connection
ID#9 on PLC LINK

R/W

NO

D1768*
!
D1783*

The data which is read from connection
ID#10 on PLC LINK

NO

D1784*
!
D1799*

The data which is written into connection
ID#10 on PLC LINK

R/W

NO

D1800*
!
D1815*

The data which is read from connection
ID#11 on PLC LINK

NO

D1816*
!
D1831*

The data which is written into connection
ID#11 on PLC LINK

R/W

NO

D1832*
!
D1847*

The data which is read from connection
ID#12 on PLC LINK

NO

D1848*
!
D1863*

The data which is written into connection
ID#12 on PLC LINK

R/wW

NO

D1864*
!
D1879*

The data which is read from connection
ID#13 on PLC LINK

NO

D1880*
!
D1895*

The data which is written into connection
ID#13 on PLC LINK

R/wW

NO

D1896*
!
D1911*

The data which is read from connection
ID#14 on PLC LINK

NO

D1900*
!
D1931*

Specify the station number for PLC-Link
when M1356 is ON. Consecutive station
numbers set by D1399 will be invalid in
this case. Note that the registers are
latched only when M1356 is ON.

ES2/
EX2

R/W

NO

D1912*
!
D1927*

The data which is written into connection
ID#14 on PLC LINK

R/W

NO

D1928*
!
D1943*

The data which is read from connection
ID#15 on PLC LINK

NO

D1944*
!
D1959*

The data which is written into connection
ID#15 on PLC LINK

R/wW

NO

D1960*

D1975*

The data which is read from connection
ID#16 on PLC LINK

NO
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Special
D

Content

ES2
EX2
EC5

S§82

SA2
SE2

SX2

OFF
ON

STOP

RUN

RUN
STOP

Attrib.

Latch
-ed

Default

D1976*
y
D1991*

The data which is written into connection
ID#16 on PLC LINK

R/W

NO

D1970

Set the maximum frequency of the ramp
up/down for the fixed slope of Y4 (Low
word in D1970), which must work with
M1610.

Or you can also use PLC Link instead of
this register.

EC5

SE2

H'4E20

H'4E20

R/W

NO

H'4E20

D1971

Set the maximum frequency of the ramp
up/down for the fixed slope of Y4 (High
word in D1971), which must work with
M1610.

Or you can also use PLC Link instead of
this register.

EC5

SE2

H'4E20

H'4E20

R/W

NO

H'4E20

D1972

Set the maximum frequency of the ramp
up/down for the fixed slope of Y6 (Low
word in D1972), which must work with
M1611.

Or you can also use PLC Link instead of
this register.

EC5

SE2

H'4E20

H'4E20

RIW

NO

H'4E20

D1973

Set the maximum frequency of the ramp
up/down for the fixed slope of Y6 (High
word), which must work with M1611.

Or you can also use PLC Link instead of
this register.

EC5

SE2

H'4E20

H'4E20

RIW

NO

H'4E20

D1988

Set the maximum frequency of the ramp
up/down for the fixed slope of Y1 (Low
word), which must work with M1606.

Or you can also use PLC Link instead of
this register.

Please refer to AP159 DPLSR for CPU
firmware versions that support the fixed
slope function.

ES2/
EX2

SA2/
SE

RW

NO

D1989

Set the maximum frequency of the ramp
up/down for the fixed slope of Y1 (High
word), which must work with M1606.

Or you can also use PLC Link instead of
this register.

The CPU firmware versions that support
the fixed slope function are the same as
those for D1988.

ES2/
EX2

SA2/
SE

RwW

NO

D1990

Set the maximum frequency of the ramp
up/down for the fixed slope of Y3 (Low
word), which must work with M1607.

Or you can also use PLC Link instead of
this register.

The CPU firmware versions that support

the fixed slope function are the same as
those for D1988.

ES2/
EX2

SA2/
SE

RwW

NO

D1991

Set the maximum frequency of the ramp
up/down for the fixed slope of Y3 (High
word), which must work with M1607.

Or you can also use PLC Link instead of
this register.

The CPU firmware versions that support

the fixed slope function are the same as
those for D1988.

ES2/
EX2

SA2/
SE

RW

NO

D1994

Remaining times for PLC password setting

on DVP-PCCO01

D1995

Data length for PLC ID Setting on DVP-
PCCO1

RIW

NO
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. ES2 SA2 OFF |STOP| RUN
ekl Content EX2 |s82| SE [SX2| & | & | & |Attrib.-2'%" Default
EC5 SE2 ON | RUN [STOP

15t Word of PLC ID Setting for DVP-PCCO01

D1996 | (Indicated by Hex format correspondingto | O | O | O | O 0 - - R/W | NO 0
ASCII codes)
2" Word of PLC ID Setting for DVP-

D1997 | PCCO1 (Indicated by Hex format O 10|10 O 0 - - R/W | NO 0
corresponding to ASCII codes)
3 Word of PLC ID Setting for DVP-

D1998 | PCCO1 (Indicated by Hex format O 10|10 O 0 - - R/W | NO 0
corresponding to ASCII codes)
4" word of PLC ID Setting for DVP-PCC01

D1999 | (Indicated by Hex format correspondingto | O | O | O | O 0 - - R/W | NO 0
ASCII codes)
Delta axis number that has an error during .

D6000 | CANopen communication E§’§§ X |se2| X 0 - - R NO 0
(applicable to ES2-C)

D6001 | Delta CANopen communication error code E§’§j§: X lse2| X 0 - - R NO 0
Record the STEP that error occurs during | Es2-c:

D6002 CANopen communication vag | X | sE2 | X 0 ) . R | NO 0
The PR command of the Delta CANopen ES2-C:

D6008 | - smmunication axis 1 vag | X [sE2| X |0 ) . R | NO 0
PR command of the Delta CANopen ES2-C:

DB009 | . smmunication axis 2 vag | X [sE2| X |0 ) . R | NO 0
PR command of the Delta CANopen ES2-C:

D6010 | s mmunication axis 3 vag | X [sE2| X |0 ) . R | NO 0
PR command of the Delta CANopen ES2-C:

DBOTT | ommunication axis 4 vos | < |sE2| X |0 i ) R| NO 0
PR command of the Delta CANopen ES2-C:

D6012 | - smmunication axis 5 vag | X[ sE2| X |0 ) . R | NO 0
PR command of the Delta CANopen ES2-C:

D6013 | - smmunication axis 6 vag | X [sE2| X |0 ) . R | NO 0
PR command of the Delta CANopen ES2-C:

D6014 | - smmunication axis 7 vag | X [sE2| X |0 ) . R | NO 0
PR command of the Delta CANopen ES2-C:

D015 | - ommunication axis 8 vag | X | sE2 | X 0 . . R NO 0
Alarm code of the Delta CANopen ES2-C:

D6016 | - smmunication axis 1 vag | X[ sE2| X |0 ) . R | NO 0
Alarm code of the Delta CANopen ES2-C:

D017 | - ommunication axis 2 vag | X [sE2| X |0 ) . R | NO 0
Alarm code of the Delta CANopen ES2-C:

D6018 | - smmunication axis 3 vag | X [sE2| X |0 ) . R | NO 0
Alarm code of the Delta CANopen ES2-C:

D609 | communication axis 4 vos | < |sE2| XX |0 i ) R| NO 0
Alarm code of the Delta CANopen ES2-C:

D6020 | . smmunication axis 5 vag | X[ sE2| X |0 ) . R | NO 0
Alarm code of the Delta CANopen ES2-C:

D021 | - ommunication axis 6 vag | X [sE2| X |0 ) . R | NO 0
Alarm code of the Delta CANopen ES2-C:

D6022 | - smmunication axis 7 vag | X [sE2| X |0 ) . R | NO 0
Alarm code of the Delta CANopen ES2-C:

D6023 | o mmunication axis 8 vag | X | sE2 | X 0 . . R NO 0
The DO state of the Delta CANopen ES2-C:

D6024 | - ommunication axis 1 vag | X [sE2| X |0 ) . R | NO 0
The DO state of the Delta CANopen ES2-C:

DBO25 | - ommunication axis 2 vas | X< |sE2| X | 0 i ) R|NO 0
The DO state of the Delta CANopen ES2-C:

D6026 | - smmunication axis 3 vag | X [sE2| X |0 ) . R | NO 0
The DO state of the Delta CANopen ES2-C:

D027 | - ommunication axis 4 vag | X | sE2 | X 0 . . R NO 0
The DO state of the Delta CANopen ES2-C:

D6028 | - smmunication axis 5 vag | X [sE2| X |0 ) . R | NO 0
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. ES2 SA2 OFF [STOP| RUN
Sk Content EX2 (ss2| SE [sx2| & | & | o |Attrib.|"2" pefauit
EC5 SE2 ON | RUN |STOP
The DO state of the Delta CANopen ES2-C:
D6029 | communication axis 6 vag | X[ sE2| X |0 . ) R | NO 0
The DO state of the Delta CANopen ES2-C:
D6030 | - smmunication axis 7 vag | X | sE2| X 0 . ) R | NO 0
The DO state of the Delta CANopen ES2-C:
D031 | - ommunication axis 8 vag | X | sE2| X 0 . ) R | NO 0
D6032 | Current position of the Delta CANopen ES2-C:
D6033 | communication axis 1 (32-bit) vag | X sE2 X | 0| - 1 - | R INO| 0
D6034 | Current position of the Delta CANopen ES2-C: R )
D6035 | communication axis 2 (32-bit) vag | X[ sE2| X |0 RINO 0
D6036 | Current position of the Delta CANopen ES2-C:
D6037 | communication axis 3 (32-bit) vag | X [sE2| X1 0| - . R [NOJ 0
D6038 | Current position of the Delta CANopen ES2-C:
D6039 | communication axis 4 (32-bit) vag | X |sE2| X1 0| - . R [NOJ 0
D6040 | Current position of the Delta CANopen ES2-C:
D6041 | communication axis 5 (32-bit) vag | X sE2 X | 0| - 1 - | R INO | 0
D6042 | Current position of the Delta CANopen ES2-C: R )
D6043 | communication axis 6 (32-bit) vag | X[ sE2| X |0 RINO 0
D6044 | Current position of the Delta CANopen ES2-C:
D6045 | communication axis 7 (32-bit) vag | X [sE2| X1 0| - . R [NOJ 0
D6046 | Current position of the Delta CANopen ES2-C:
D6047 | communication axis 8 (32-bit) vag | X [sE2| X1 0| - . R [INOJ 0
D6048 | Target position of the Delta CANopen ES2-C: ~ B
D6049 | communication axis 1 (32-bit) vag | X[ sE2| X0 RINO 0
D6050 | Target position of the Delta CANopen ES2-C: R )
D6051 | communication axis 2 (32-bit) vag | X[ sE2| X |0 RINO 0
D6052 | Target position of the Delta CANopen ES2-C:
D6053 | communication axis 3 (32-bit) vag | X [sE2| X1 0| - . R [NOJ 0
D6054 | Target position of the Delta CANopen ES2-C:
D6055 | communication axis 4 (32-bit) vag | X [sE2| X1 0| - . R [NOJ 0
D6056 | Target position of the Delta CANopen ES2-C: ~ B
D6057 | communication axis 5 (32-bit) vag | X[ sE2 | X 0 R NO 0
D6058 | Target position of the Delta CANopen ES2-C: R )
D6059 | communication axis 6 (32-bit) vag | X[ sE2| X |0 RINO 0
D6060 | Target position of the Delta CANopen ES2-C:
D6061 | communication axis 7 (32-bit) vag | X [sE2| X1 0| - . R [NOJ 0
D6062 | Target position of the Delta CANopen ES2-C:
D6063 | communication axis 8 (32-bit) vag | X [sE2| X1 0| - . R | NO
D9800 | They are for left-side special modules
- which are connected to an X | X|]O| O - - - R/W | NO 0
D9879 | SA2/SX2/SE/SE2 series MPU.
They are for special modules connected to
an ES2/EX2 series MPU. (Please refer to
D9900 | DVP-PLC Operation Manual — Modules ES2/
- for more information) exe | X | O O - - - R/W | NO 0
D9979 | They are for right-side special modules module
connected to an SA2/SX2/SE/SE2 series
MPU.
CANopen status message code
D9980 | (Only for DVP-ES2-C and SE2 series es2-c:| X | SE2 | X 0 - - R NO 0
MPUs)
D9981 (Only for DVP-ES2-C and SE2 series
- MPUs) CANopen status message code in )
connection station 1 - connection station | =>2 < X se2| X 0 B ) R NO 0
D9996 16
Bit0—15 represent station 1 - station 16. If
a bit is ON, an error occurs.
(It is only applicable to DVP-ES2-C series
MPUs. If DVP-ES2-C V3.24 or previous is . . ~ B
D9998 turned from OFF to ON, the value in Esz.C| )X | SB2 | X |HFRFE R NO 0
D9998 will be H'0. If DVP-ES2-C V3.26 or
above and SE2 are turned from OFF to
ON, the value in D9998 will be H'FFFF.)
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ES2 SA2 OFF [STOP| RUN Lo
Content EX2 (852 SE (SX2| & | & | O |Attrib.| - °" Default
EC5 SE2 ON | RUN |STOP =

Special
D

Showing the CAN baud rate
K1: 20K; K2: 50K; K3: 125K; K4: 250K; K5: Es2.G:
D9999 | 500K; K6: 1M V3.26 X |se2| X 0 - - R NO 0
(It is only applicable to DVP-ES2-C V3.26
and above as well as SE2.)

2.14 E, F Index Registers

Index registers are used as modifiers to indicate a specified device (word, double word) by defining
an offset. Devices can be modified includes byte device (KnX, KnY, KnM, KnS, T, C, D) and bit
device (X, Y, M, S). E, F registers cannot be used for modifying constant (K, H) Index registers not
used as a modifier can be used as general purpose register.

Index register [E], [F]

Index registers are 16-bit registers which can be read and written. There are 16 points indicated as
EO - E7 and FO - F7. If you need a 32-bit register, you have to designate E. In this case, F will be
covered up by E and cannot be used. It is recommended to use instruction DMOVP KO E to reset E
(including F) at power-on.

16-bit 16-bit
. F0 | | E0 |
32t —
| Fo | E0 |

High word  Low word
The combinations of E and F when designating a 32-bit register are:
(EO, FO), (E1, F1) (E2, F2) (ES, F3) (E4, F4), (E5, F5) (E6, F6) (E7, F7)

Example:
When X0 = ON and EOQ = 8, FO = 14, D5EOQ = D(5+8) = D13, D10F0 = D(10+14) = D24, the content
in D13 will be moved to D24.

X0
— | MOV K8 EO

MOV K14 FO

MOV DS5EO | D10OFO
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2.15 Nest Level Pointer [N], Pointer [P], Interrupt Pointer [I]
The following table is applicable to ES2/EX2/SS2/SA2/SE/SX2:

The control point of

N | Master control nested NO-N7, 8 points master control
Pointer nested
For CJ and CALL . The location point
P instructions P0-P255, 256 points of CJ/ CALL
1000/1001(X0), 1100/1101(X1),
1200/1201(X2), 1300/1301(X3),
External 1400/1401(X4), 1500/1501(X5),
interrupt 1600/1601(X6), 1700/1701(X7), 8
points (01, rising-edge trigger
I, oo, falling-edge trigger 1)
1602/1699, 1702/1799, 2 points
For (Timer resoluthn=1 ms), The location point
Pointer | | |. . 1805/1899, 1 point (Timer of interrupt
interrupts | Timer interrupt | resolution=0.1 ms) subroutine.

(available for SE/ES2-E, for
other series, firmware version
should be V2.00 or later)

High-speed
counter
interrupt

1010, 1020, 1030, 1040, 1050,
1060, 1070, 1080, 8 points

interrupt

Communication

1140(COM1: RS232),
1150(COM2: RS-485),
1160(COM3: RS-485), 3 points

The following table is applicable to SE2 only:

The control point
N | Master control nested NO-N7, 8 points of master control
nested
The location
p |ForCJand CALL PO-P255, 256 points point of CJ/
instructions CALL
1000/1001(X0), 1100/1101(X1),
1200/1201(X2), 1300/1301(X3),
External 1400/1401(X4), 1500/1501(X5),
interrupt 1600/1601(X6), 1700/1701(X7), 8
Pointer points (01, rising-edge trigger I,
00, falling-edge trigger L)
. 1602-1699, 1702-1799, 2 points The location
or - ) ) .
I . : i (resolution =1 ms); oint of interrupt
interrupts | Timer interrupt | 1551899, 1 point (resolution= 0.1 Eubroutme_ P
ms)
righ-speed 11010, 1020, 1030, 1040, 1050, 1060,
) 1070, 1080, 8 points
interrupt
Communication | 1140 (COM1: RS-485), 1150 (COMZ2:
interrupt RS-485)

Nest Level Pointer N: used with instruction MC and MCR. MC is master start instruction. When
the MC instruction is executed, the instructions between MC and MCR will be executed normally.
MC-MCR master control instruction is nested level structure and max. 8 levels can be applicable,
which is numbered from NO to N7.
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Pointer P: used with application instructions CJ, CALL, and SRET.
CJ condition jump:
When X0 = ON, program will jump from address 0 to N (designated label P1) and keep on the
execution. Instructions between 0 and N will be ignored.
When X0 = OFF, program will execute from 0 and keep on executing the followings. CJ instruction
won’t be executed at this time.
X0 P
0—| cJ P1

x1 ¥
11

P1 N

Y2

-

2
|
|

D
D

CALL subroutine, SRET subroutine END:
When X0 is ON, program will jump to P2 to execute the designated subroutine. When SRET

instruction is executed, it returns to address 24 to go on executing.
- P**

X0 I
20 — ——— cALL P2 | Call subroutine P**

X1
2t ——( 1)

4

FEND

P2 —| |_ .o
(subroutine 3 } subroutine
P2)
— 1)

= SRET | subroutine return

<

Interrupt pointer I: used with application instructions APl 04 El, API 05 DI, and API 03 IRET. There
are four types of interruption pointers. To insert an interruption, users need to combine El (enable
interruption), DI (disable interruption) and IRET (interruption return) instructions.

When the instruction El is enabled, the PLC will check if there is any interrupt that needs to be
done every time an instruction is executed. If an interrupt is found, the PLC will stop executing the
instruction and execute the interrupt first. If no interrupt is found, the PLC will keep executing the
instruction. From the explanation, we can conclude that the maximum waiting time for an interrupt
to be executed is the execution time of an instruction.
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Check interrupt Check interrupt

El One instruction One instruction One instruction Oneinstruction \
executing time executing time executing time executing time

Interrupt occurred IRET

Interrupt
sub-routine

B When input signal of input terminal X0-X7 is triggered on rising-edge or falling-edge, it will
interrupt current program execution and jump to the designated interrupt subroutine pointer
1000/1001(X0), 1100/1101(X1), 1200/1201(X2), 1300/1301(X3), 1400/1401(X4), 1500/1501(X5),
1600/1601(X6), 1700/1701(X7). When IRET instruction is executed, program execution
returns to the address before interrupt occurs.

B The following are applicable to ES2/EX2/SS2/SA2/SE/SX2:

a. X0 (C243) works with 1100/1101 (X1), and X0/X1 (C246, C248, C252) works with
1400/1401 (X4). The values of C243, C246, C248, and C252 are stored in D1240 and
D1241.

b. X2 (C244) works with I1300/1301 (X3), X2/X3 (C250, C254) works with 1500/1501 (X5),
and X2 (C233) works with 1700/1701 (X7). The values of C244, C250, and C254 are
stored in D1242 and D1243.

B The following are applicable to SE2:

a. X0 (C232) works with 1600/1601 (X6). The value of C232 are stored in D1240 and
D1241.

b. X2 (C233) works with 1700/1701 (X7). The value of C233 are stored in D1242 and
D1243

2. Timer interrupt

1. External interrupt

PLC automatically interrupts the currently executed program at fixed period of time (2 ms—99
ms or 0.5 ms—9.9 ms) and jumps to the execution of a designated interruption subroutine

3. Counter interrupt

The high-speed counter comparison instruction API 53 DHSCS can designate that when the
comparison reaches the target, the currently executed program will be interrupted and jump to
the designated interruption subroutine executing the interruption pointers 1010, 1020, 1030, 1040,
1050 ,1060, 1070, 1080.

4. Communication interrupt

1140:

Communication instruction RS (COM1 RS-232) can be designated to send interrupt request
when specific characters are received. Interrupt 1140 and specific characters is set to low byte
of D1167.

This function can be adopted when the PLC receives data of different length during the
communication. Set up the specific end word in D1167 and write the interruption subroutine
1140. When PLC receives the end word, the program will execute 1140.

1150:

Communication instruction RS (COM2 RS-485) can be designated to send interrupt request
when specific characters are received. Interrupt 1150 and specific characters is set to low byte
of D1168.

This function can be adopted when the PLC receives data of different length during the
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communication. Set up the specific end word in D1168 and write the interruption subroutine
[1150. When PLC receives the end word, the program will execute 1150.

1160:

Communication instruction RS (COM3 RS-485) can be designated to send interrupt request
when specific characters are received. Interrupt 1160 and specific characters is set to low byte
of D1169

This function can be adopted when the PLC receives data of different length during the
communication. Set up the specific end word in D1169 and write the interruption subroutine
1160. When PLC receives the end word, the program will execute 1160
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2.16 Applications of Special M Relays and D Registers

Function Group PLC Operation Flag

Number M1000-M1003

Contents:

These relays provide information of PLC operation in RUN status.

M1000:

NO contact for monitoring PLC status. M1000 remains “ON” when PLC is running.

M1000

I—j PLC is running

Normally ON contact N
in PLC RUN status Keeps being ON

M1001:

NC contact for monitoring PLC status. M1001 remains “OFF” when PLC is running.

M1002:

Enables single positive pulse for the first scan when PLC RUN is activated. Used to initialize
registers, ouptuts, or counters when RUN is executed..

M1003:

Enables single negative pulse for the first scan when PLC RUN is activated. Used to initialize
registers, ouptuts, or counters when RUN is executed.

PLCRUN |
1

M1000

M1001

M1002 '|

|
0 I I

M1003 _J
—»| |[«—— scan time

Function Group  Watchdog Timer (WDT)

Number D1000

Contents:

1. Monitor timer is used for monitoring PLC scan time. When the scan time exceeds the set value
(SV) in the monitor timer, the red ERROR LED will be ON, and all outputs will be “OFF.”

2. The default in the monitor timer is 200 ms. If the program is long or the operation is too
complicated, MOV instruction can be used to modify SV. See the example below for SV = 300
ms.

M1002
0 }—H MoV | K300 | D1000

Initial pulse

3. The maximum SV in the monitor timer is 32,767 ms. However, care should be taken when
adjusting SV. If SV in D1000 is too big, it cost much longer for operation errors to be detected.
Therefore, SV is suggested to be shorter than 200 ms.

4. Scan time could be prolonged due to complicated instruction operations or too many 1/O
modules being connected. Check D1010-D1012 to see if the scan time exceeds the SV in
D1000. Besides modifying the SV in D1000, users can also apply WDT instruction (APl 07).
When program execution progresses to WDT instruction, the internal monitor timer will be reset
and therefore the scan time will not exceed the set value in the monitor timer.
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Function Group Program Capacity

Number D1002

Contents:

This register holds the program capacity of the PLC.

SS2: 7,920 steps (Word)

DVP-ES2/EX2/EC5/SA2/ SX2 /| SE series: 15,872 steps (Word)
DVP-SEZ2: 64000 Steps (Word)

Function Group  Syntax Check

Number M1004, D1004, D1137

Contents:

1. When errors occur in syntax check, ERROR LED indicator will flash and special relay M1004 =
ON.

2. Timings for PLC syntax check:

a) When the power goes from “OFF” to “ON”.
b) When WPLSoft writes the program into PLC.
c) When on-line editing is being conducted on WPLSoft.

3. Errors might result from parameter error or grammar error. The error code of the error will be
placed in D1004. The address where the fault is located is saved in D1137. If the error belongs
to loop error it may not have an address associated with it. In this case the value in D1137 is
invalid.

4. For syntax error codes, please refer to section 6.2 Error Code table.

Function Group  Watchdog Timer

Number M1008, D1008

Contents:

1. When the scan is time-out during execution, ERROR LED will be ON and M1008 = ON.
2. D1008 saves the STEP address where the timeout occurred

Function Group  Scan Time Monitor

Number D1010-D1012

Contents:

The present value, minimum value and maximum value of scan time are stored in D1010-D1012.
D1010: current scan time

D1011: minimum scan time

D1012: maximum scan time

Function Group Internal Clock Pulse

Number M1011-M1014

Contents:

1. PLC provides four different clock pulses to aid the application. When PLC is power-on, the four
clock pulses will start automatically.

10 ms

fe—>|
M1011 (10 ms) | | | | 100 Hz

100 ms
M1012 (100ms) | | | 1oHz
1sec

|« >

M1013 (1 sec) | 1 Hz

1 min
e >

M1014 (60 sec) _| | |

2. Clock pulse works even when PLC stops, i.e. activation of clock pulse is not synchronized with
PLC RUN execution.
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Function Group High-speed Timer

Number M1015, D1015

Contents:

1. When M1015 = ON, high-speed timer D1015 will be activated when the current scan proceeds
to END instruction. The minimum resolution of D1015 is 100us.

2. The range of D1015 is 0-32,767. When it counts to 32,767, it will start from 0 again.

3. When M1015 = OFF, D1015 will stop timing immediately.

Example:

1. When X10 = ON, M1015 = ON to start high-speed timer and record the present value in D1015.

2. When X10 = OFF, M1015 = OFF. High-speed timer is disabled.

D

Function Group M1016-M1017, M1077, D1313-D1319

Number Real Time Clock
Contents:
1. Special M and special D relevant to RTC
Device Name Function

OFF: display the last 2 digits of year in A.D
ON: display the last 2 digits of year in A.D. plus 2,000
+30 seconds When triggered from “Off” to “On,” the correction is enabled.
M1017 _correction 0-29 second: minute intact; second reset to 0
30-59 second: minute + 1; second reset to 0
M1077 Real-time clock | Real-time clock is out of order.

M1016 Year Display

D1313 Second 0-59

D1314 Minute 0-59

D1315 Hour 0-23

D1316 Day 1-31

D1317 Month 1-12

D1318 Week 1-7

D1319 Year 0-99 (last 2 digits of Year in A.D.)

2. |If set value for RTC is invalid. RTC will display the time as Second—0, Minute—0, Hour—0,
Day—1, Month—1, Week—1, Year—0.

3. Only when power is on can RTCs of SS2 series perform the fuction of timing. Memory of RTC
is latched. RTC will resume the time when power is down. For higher accuracy of RTC, please
conduction calibratoin on RTC when power resumes.

4. RTCs of SA2/SE/SE2 V1.0 and ES2/EX2/SX2 V2.0 series can still operate for one or two
weeks after the power is off (they vary with the ambient temperature). Therefore, if the machine
has not operated since one or two weeks ago, please reset RTC.

5. Methods of modifying RTC:

a) Apply TWR instruction to modify the built-in real time clock. Please refer to TWR instruction
for detail.
b) Use peripheral devices or WPLSoft to set the RTC value.

Function Group 1 (PI)

Number D1018-D1019

Contents:

1. D1018 and D1019 are combined as 32-bit data register for storing the floating point value oftr
2. Floating point value = H 40490FDB

Function Group  Adjustment on Input Terminal Response Time

Number D1020, D1021

Contents:

1. D1020 can be used for setting up the response time of receiving pulses at X0 —X7 for ES2
series MPU. Default: 10 ms, 0-20 ms adjustable.
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2. D1021 can be used for setting up the response time of receiving pulses at X10-X17 X7 for
28SS2 V3.42 [28SA2 V3.0 /26SE V1.0 /28SE2 V1.0 or later versions. Default: 10 ms, 0-20 ms
adjustable.

3. When the power of PLC goes from “OFF” to “ON,” the content of D1020 is set to 10
automatically.

Terminal response time
0

X0 » Oms ——O

1

|

I » 1ms ——O

: : Set by D1020
|

|

I (default: 10) )
| 10 / Update input

X7 > 10ms [—o<——o—Stalus
' 15
» 15ms —O Status
memory

4. |If the following programs are executed, the response time of X0—X7 will be set to 0 ms.
However, the fastest response time of input terminals will be 50us due to that all terminals are

connected with RC filters..
M1000

|—H— MOV KO | D1020

normally ON contact
5. ltis not necessary to adjust response time when using high-speed counters or interrupts
6. Using API 51 REFF instruction has the same effect as modifying D1020 and D1021.

Function Group X6 pulse width detecting function

Number M1083,M1084, D1023

Contents:

When M1084 = ON, X6 pulse width detecting function is enabled and the detected pulse width is
stored in D1023 (unit: 0.1 ms)

M1083 On: detecting width of negative half cycle (OFF>ON)

M1083 Off: detecting width of positive half cycle (ON->OFF)

Function Group Communication Error Code

Number M1025, D1025

Contents:

In the connection between PLC and PC/HMI, M1025 will be ON when PLC receives illegal
communication request during the data transmission process. The error code will be stored in
D1025.

01: illegal instruction code

02: illegal device address.

03: requested data exceeds the range.

07: checksum error

Function Group Pulse output pause, Mark, and Mask functions
M1108, M1109, M1110, M1111, M1156, M1157, M1158, M1159, M1538,
M1539, M1540, M1541, M1542, M1543, D1026, D1027, D1100, D1101,

Number D1102, D1103, D1135, D1136, D1154, D1155, D1156, D1157, D1158, D1159,
D1160, D1161, D1232, D1233, D1234, D1235, D1236, D1237, D1238, D1239,
D1348, D1349, D1350, D1351

Contents:

Please refer to explanations of API 59 PLSR, API 158 DDRVI, and APl 197 DCLLM instructions.

Function Group Execution Completed Flag
Number M1029, M1030, M1102, M1103, M1321, M1322
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Contents:

Execution Completed Flag:

MTR, HKY, DSW, SEGL, PR:

M1029 = ON for a scan cycle whenever the above instructions complete the execution.

PLSY, PLSR:

1. M1029 = ON when YO pulse output completes.

M1030 = ON when Y1 pulse output completes

M1102 = ON when Y2 pulse output completes.

M1103 = ON when Y3 pulse output completes.

M1321 = ON when Y4 pulse output completes.

M1322 = ON when Y6 pulse output completes.

When PLSY, PLSR instruction are OFF, M1029, M1030, M1102, M1103, M1321 and M1322
will be OFF as well. When pulse output instructions executes again, M1029, M1030, M1102,
M1103, M1321 and M1322 will be OFF and turn ON when execution completes.

8. Users have to clear M1029, M1030, M1102, M1103, M1321 and M1322 manually.

Noobkwd

INCD:

M1029 will be “ON” for a scan period when the assigned groups of data comparison is completed

RAMP, SORT:

1. M1029= ON when instruction is completed. M1029 must be cleared by user manually.

2. If this instruction is OFF, M1029 will be OFF.

DABSR:

1. M1029= ON when instruction is completed.

2. When the instruction is re-executed for the next time, M1029 will turn off first then ON again

when the instruction is completed

ZRN, DRVI, DRVA:

1. M1029 will be “ON” after YO and Y1 pulse output is completed. M1102 will be “ON” after Y2
and Y3 pulse output is completed. M1321 will be “ON” after Y4 and Y5 pulse output is
completed. M1322 will be “ON” after Y6 and Y7 pulse output is completed.

2. When the instruction is re-executed for the next time, M1029, M1102, M1321 or M1322 will turn
off first then ON again when the instruction is completed.

Function Group Clear Instruction

Number M1031, M1032
Contents:
M1031 (clear non-latched memory), M1032 (clear latched memory)
Device Devices will be cleared
M1031 Contact status of Y, general-purpose M, and general-purpose S

Clear non-latched area | ® General-purpose contact and timing coil of T

= General-purpose contact, counting coil reset coil of C

= General-purpose present value register of D

= General-purpose present value register of T

= General-purpose present value register of C

M1032 Contact status of M and S for latched

Clear latched area = Contact and timing coil of accumulative timer T

= Contact and timing coil of high-speed counter C for latched
= Present value register of D for latched

= Present value register of accumulative timer T

= Present value register of high-speed counter C for latched

Function Group  Output State Latched in STOP mode

Number M1033

Contents:

When M1033 = ON, PLC outputs will be latched when PLC is switched from RUN to STOP. If the
data is in non-latched area, it cannot be cleared to zero.
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Function Group Disabling all Y outputs

Number M1034

Contents:
When M1034 = ON, all outputs will turn off.

Function Group RUN/STOP Switch

Number M1035

Contents:

When M1035 = ON, PLC uses input point X7 as the switch of RUN/STOP.

Function Group COM Port Function

" Port | com1 | com2 | coms

em

Number Communication format D1036 | D1120 | D1109
Communication setting holding | M1138 | M1120 | M1136
ASCII/RTU mode M1139 | M1143 | M1320
Slave communication address D1121 D1255

Contents:

COM ports (COM1: RS-232/RS485, COM2: RS-485, COM3: RS-485) support communication
format of MODBUS ASCII/RTU modes. When RTU format is selected, the data length should be
set as 8. COM2 and COMS support transmission speed up to 921 kbps. COM1, COM2 and COM3
can be used at the same time. If the communication port is a USB port, the master mode is not
supported and the communication format change is not allowed. (SE’s COM1 and SE2’s COM3 are
both USB ports).

CcOom1:

Can be used in master or slave mode. Supports ASCII/RTU communication format, baudrate
(115200 bps max), and modification on data length (data bits, parity bits, stop bits). D1036: COM1
(RS-232/RS485) communication protocol of master/slave PLC. (b8-b15 are not used) Please refer
to the table below for setting. Note: SE2 does not support 31250 bps. If COM1 serves as a RS-485
port, the communication address of the slave is the value in D1034.

COM2:

Can be used in master or slave mode. Supports ASCII/RTU communication format, baudrate (921
kbps max), and modification on data length (data bits, parity bits, stop bits). D1120: COM2 (RS-485)
communication protocol of master/slave PLC. Please refer to table below for setting.

Note: 600 bps is not available for ES2-C: V4.0 or later; 921kbps is not available for SE: V1.xx;
921kbps is available for SE: V2.00 or later.

COM3:

Can be used in master or slave mode. Supports ASCII/RTU communication format, baudrate (921
kbps max), and modification on data length (data bits, parity bits, stop bits). D1109: COM3 (RS-485)
communication protocol of master/slave PLC. (b8-b15 are not used) Please refer to table below for
setting.

Note: ES2-C does NOT come with COMS3; 921kbps is not available for SE: V1.xx; 921kbps is
available for SE: V2.00 or later.

Content
0: 7 data bits, 1: 8 data bits
20 Data Length (RTU supports 8 data bits only)
b1 . . 00: None
b2 Parity bit 01: Odd

2-76



2. Programming Concepts

Content
11: Even
b3 Stop bits 0: 1 bit, 1: 2 bits
0100(H4): 600
0101(H5): 1200
0110(H6): 2400
0111(H7): 4800
b4 1000(H8): 9600
b5 1001(H9): 19200
b6 Baud rate 1010(HA): 38400
b7 1011(HB): 57600
1100(HC): 115200
1101(HD): 500000 (COM2/ COM3)
1110(HE): 31250 (COM2 / COM3)
1111(HF): 921000 (COM2 / COM3)
b8 Select start bit 0: None 1: D1124
b9 Select the 15t end bit 0: None 1: D1125
b10 Select the 2 end bit 0: None 1: D1126
b11-b15 Undefined

Example 1: Modifying COM1 communication format

1.

Exa
1.

Exa
1.

Add the below instructions on top of the program to modify the communication format of COM1.
When PLC switches from STOP to RUN, the program will detect whether M1138 is ON in the
first scan. If M1138 is ON, the program will modify the communication settings of COM1
according to the value set in D1036
Modify COM1 communication format to ASCIl mode, 9600bps, 7 data bits, even parity, 1 stop
bits (9600, 7, E, 1).
M1002
I MOV | H86 | D1036

SET M1138

mple 2: Modifying COM2 communication format

Add the below instructions on top of the program to modify the communication format of COM2.
When PLC switches from STOP to RUN, the program will detect whether M1120 is ON in the
first scan. If M1120 is ON, the program will modify the communication settings of COM2
according to the value setin D1120

Modify COM2 communication format to ASCIlI mode, 9600bps, 7 data bits, even parity, 1 stop

bits (9600, 7, E, 1)
M1002

I MOV H86 | D1120

SET M1120

mple 3: Modifying COM3 communication format
Add the below instructions on top of the program to modify the communication format of
COM3. When PLC switches from STOP to RUN, the program will detect whether M1136 is
ON in the first scan. If M1136 is ON, the program will modify the communication settings of
COM3 according to the value set in D1109
Modify COM3 communication format to ASCIl mode, 9600bps, 7 data bits, even parity, 1 stop
bits (9600, 7, E, 1).
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M1002
I MOV H86 | D1109

SET M1136

Example 4: RTU mode setting of COM1 - COM2 - COM3

1.  COM1, COM2 and COMS3 support ASCII/RTU mode. COM1 is set by M1139, COM2 is set by
M1143 and COM3 is set by M1320. Set the flags ON to enable RTU mode or OFF to enable
ASCII mode.

2. Modify COM1/COM2/COM3 communication format to RTU mode, 9600bps, 8 data bits, even
parity, 1 stop bits (9600, 8, E, 1).

COM1:
M1002
— | MOV H87 | D1036
SET | M1138
SET | M1139
COM2:
M1002
} MOV H87 | D1120
SET | M1120
SET | M1143
COM3:
M1002
| MOV H87 | D1109
SET | M1136
SET | M1320
Note:

1. The modified communication format will not be changed when PLC state turns from RUN to
STOP.

2. If the PLC is powered OFF then ON again in STOP status, the modified communication format
on COM1-COM3 will be reset to default communication format (9600, 7, E, 1).

Definitions of the pins in COM1: (It is suggested that users should use the Delta communication
cable UC-MS030-01A.)
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CN1 3000+50 CN2
?| T
E]: M E—— i H]0Ee
: WSS U LS
| m P’ |
R CN1
4 7
S EL[BI] it
5
PC/HMI COM <. PLCCOM1
9 PIN D-SUB female 8 PIN MINI DIN
Tx 3+— 4 Rx 2 1

Rx 2+«—— 5 Tx ¢ 5%
GND 5+«—— 8 GND i

1 7 1,2 5V v
4+ 8]

6
Function Group Enable SPD function
Number M1037, D1037
Contents:

1. M1037 and D1037 can be used to enable 8 sets of SPD instructions. When M1037 is ON, 8
sets of SPD instructions will be enabled. When M1037 is OFF, the function will be disabled.

2. Availability:

Model ES2/EX2| ES2-C | ES2-E [12SA2| SX2 | SS2 | 12SE | 26SE | SE2 |28SA2

Firmware

. V1.42 | V3.00 V1.08 |V2.60|V2.40|V3.28 |V2.02 |V1.00 | V1.00 | V2.90
version

3. The detected speed will be stored in the registers designated by D1037, e.g. if D1037 = K100,
the user has to set up the value in D100, indicating the interval for capturing the speed value
(unit: ms). In addition, the captured speed value will be stored in D101-D108 in order.

s« When the function is enabled, C235—-C242 will be occupied and unavailable in PLC
execution process program.

M1002

—|I—4| ZRST | C235 | C242 |

4| MOV | K100 |D1037|

4| MOV |K1000| D100 |
M1

— M1037

|
I
M1000

—H—| PLSY |K10000| KO | YO0 |
M1000
—H—| PLSY |K9000 | KO | Y1 |
M1000
— PLSY |K8000 | KO | Y2 |
M1000
—H—| PLSY |K7000 | KO | Y3 |
END
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Function Group Communication Response Delay

Number D1038

Contents:

1. Data response delay time can be set when PLC is a Slave in COM1 (RS-485), COM2, COM3
RS-485 communication. Unit: 0.1 ms. 0—10,000 adjustable.

2. For the following models and firmware versions, the setting range is 0-20.

ES2/EX 12SA2/
Model |,Pc>"c EC5 ES2-E | o, SS2  12SE  26SE | SE2  28SA2
Firmware | /5 o/ | 100 | V140 | V3.00 | V3.60 V1.86 | V140 | V1.00 | V3.00
version

3. By using PLC-Link, D1038 can be set to send next communication data with delay. Unit: 1 scan
cycle. 0-10,000 adjustable

Function Group Fixed scan time
Number M1039, D1039
Contents:

1. When M1039 is ON, program scan time is determined by D1039. When program execution is
completed, next scan will be activated only when the fixed scan time is reached. If D1039 is
less than actual scan time, it will scan by the actual program scan time.

M1000
I—I I— Fix scan time
normally ON
contact MOV P K20 D1039

Scan time is fixed to 20ms

2. Instructions related to scan time, RAMP, HKY, SEGL, ARWS and PR should be used with
“fixed scan time” or “timed interrupt.”

3. Particularly for instruction HKY, which is applied for 16-keys input operated by 4x4 matrix, the
scan time should be set to 20 ms or above.

4. Scan time displayed in D1010-D1012 also includes fixed scan time.

Function Group Analog Function built in the PLC

Number D1062, D1110-D1118

Contents:

1. The function is for EX2/SX2 Only

2. Resolution of AD (analog input) channels: 12 bits for 20EX2 and 20SX2; 16 bits for the voltage
and current mode of 30EX2; 0.1 °C for the temperature mode of 30EX2

3. The analog input signals and their corresponding digital values:

" i9ek] 20EX2/SX2 30EX2
ode
-10Vto+10V -2000 to +2000 -32000 to +32000
Voltage -5Vto+5V Not support -32000 to +32000
+1Vio+5V Not support +0 to +32000
Current -20 mA to +20 mA -2000 to +2000 -32000 to +32000
+4 mA to +20 mA +0 to +2000 +0 to +32000
PT100/PT1000
Temperature -180 °C to +800 °C Not support -1800 to +8000
NI100/NI11000
-80 °C to +170 °C Not support -800 to +1700

4. Resolution of DA (analog output) channels: 12 bits

5. The analog output signals and their corresponding digital values:

Model | 2oEx2/sx2 30EX2
Mode
Voltage | -10Vto+10V -2000 to +2000 -32000 to +32000
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Current | +0 mA to +20 mA

+0 to +4000

+0 to +32000

+4 mA to +20 mA

+0 to +4000

+0 to +32000

The descriptions of the special data registers for the analog functions:

Device Function
Average number of times analog input signals are input through CHO—CH3 of
D1062 20EX2/SX2: 1-20, Default = K2
Average number of times analog input signals are input through CHO—CH2 of
30EX2: 1-15, Default = K2
D1110 Average value of EX2/SX2 analog input channel 0 (AD 0)
D1111 Average value of EX2/SX2 analog input channel 1 (AD 1)
D1112 Average value of EX2/SX2 analog input channel 2 (AD 2)
Average value of 20EX2/SX2 analog input channel 3 (AD 3)
D1113 If D1062 is ON, the average value is the current value.
Displaying the status of the analog input channel of 30EX2
Please see the explanation below for more information.
Enable/disable 20EX2/SX2 AD channels
D114 (0: enable (default) / 1: disable)
bit0—bit3 sets ADO—AD3.
30EX2 does not support this function.
D1116 Output value of analog output channel 0 (DA 0) of EX2/SX2
D117 Output value of analog output channel 1 (DA 1) of 20EX2/SX2
30EX2 does not support this function.
D1118 For EX2/SX2 series, sampling time of analog/digital conversion. Sampling
time will be regarded as 2 ms If D1118<2.

The description of D1113 for 30EX2;

Bit15—12 Bit11-8 Bit7—4 Bit3—0
Reserved Status of the analog Status of the analog Status of the analog
input channel (AD2) input channel (AD1) input channel (ADQ)

The status of the analog input channel of 30EX2:

Status 0x0 0x1 0x2
L The analog input exceeds the The temperature sensor is
Description Normal L .
upper/lower limit. disconnected.

The upper and lower limit values for the analog input mode of 30EX2;

Analog input mode Upper limit value Lower limit value
-10to +10 V
Voltage BV to +5V +32384 -32384
+1Vto+5V +32384 -384
Current -20 mA to +20 mA +32384 -32384
+4 mA to +20 mA +32384 -384
Temperature PT100/PT1000 +8100 -1900
NI100/NI11000 +1800 -900
rfﬁxgeer Function
20EX2/SX2 analog input/output mode setting (Default=H’0)
bit0—bit5: Selection between the voltage/current mode (0: Voltage; 1: Current;
Default: Voltage)
D1115 bit0—bit3: Analog inputs (AD0—AD3)
bit4—bit5: Analog outputs (DAO-DA1T)
bit8—bit 13: Current mode
bit8—bit11: ADO-AD3 (0: -20 mA to 20 mA; 1: 4 to 20 mA)
bit12-bit13: DA0O—DA1 (0: 0 to 20 mA; 1: 4 to 20 mA)
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Device .
Function
number
30EX2 analog input/output mode setting (Default=H’FFFF)
The description of D1115 for 30EX2:

Bit15-12 Bit11-8 Bit7—4 Bit3-0
Analog output mode | Analog input mode Analog input mode Analog input mode
of DAO of AD2 of AD1 of ADO

The analog input modes for 30EX2:
Code 0x0 0x1 0x2 0x3

- . Three-wire Two-wire .
Description | Two-wire PT100 NI100 PT1000 Two-wire NI11000

Code 0x4 0x5 0x6 0x7
Descriotion Three-wire Three-wire Three-wire Three-wire
P PT100 NI100 PT1000 NI1000
Code 0x8 0x9 0xA 0xB
Descriotion Voltage: Voltage: Voltage: Current:
P -10V—+10V -5V—+5V +1V—+5V -20 mA—+20 mA
Code 0xC 0xD OxE OxF
_ Current:
Description +4 MA—+20 mA Reserved Unused
The analog output modes for 30EX2:
Code 0x0 0x1 0x2 OxF
Descriotion Voltage: Current: Current: Unused
P -10V—+10V +0 mA—+20 mA | +4 mA-—+20 mA

The example of setting D1115 for 30EX2:
If the analog input mode of ADO is the two-wire NI100, the analog input mode of AD1 is the
three-wire 1000, the analog input mode of AD2 is the voltage mode (+1 V to +5 V), and the
analog output mode of DAO is the current mode (+4 mA to +20 mA), the setting value in D1115

is H'2A61.

Function Group Enable 2-speed output function of DDRVI/DDRVA instruction

Number M1119

Contents:

Availability:

Mode ES2EX| psp.c  Es2-E 125A%2 | o55 | 125E | 26SE = SE2 | 28SA2
; 2 SX2

Function

DDRVI | V142 @ V142 | V1.08 | V1400 V220 | V2.02 | V1.00 | V100 @ V2.88
DDRVA | V2.80 | V2.80 | V1.08  Shovaas| V3.60 | V2.02 | V1.00 & V1.00 V2.8

You need to set up M1119 before executing DDRVI/DDRVA instruction. After the execution is

complete, M1119 wi

Il be cleared.

When P (1) is set to 100K and P (2) is set to 200K, the actions after the execution of

DDRVI/DDRVA will

be as below.

DDRVI: sending out 100K of pulses in the first section and sending out 200K pulses at the second
section; a total of 300K pulses will be sent.
DDRVA: sending out 100K of pulses in the first section and sending out 100K pulses at the second
section; a total of 200K pulses will be sent.
(The positions of the first and second sections should be in the same direction.)

Example:

2-82




2. Programming Concepts

When M1119 is ON, 2-speed output function of DDRVI/DDRVA will be enabled.
Assume that DO (D1) is the first speed and D2(D3) is the second speed. D10(D11) is the output

pulse number of the first speed and D12(D13) is the output pulse number of the second speed.
MO
—1} DMOV | K100000 DO
M1
—1} DMOV K50000 D2
M2
—1} DMOV | K100000 D10
M3
—1} DMOV | K50000 D12
DMOV KO D1030
DMOV KO D1336
MO
—11} SET M1119
M1
—it—
MO
| | DDRVI D10 DO YO Y1
M1029
| | S0
M1
| | DDRVI D10 DO Y2 Y3
M1102
| | S1
END
F 3
Speed{Hz)
V(1)

Vi2)

P{1) P{2)

I Vhase

Time{ms}

v
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Vbase T1 T2+T3 P(1) V(1) P(2) V(2)
Initial Ramp-up Ramp- Position of the The first Position of The
. ' ; the second second
frequency time down time first speed speed
speed speed
Function Group  Program Execution Error
Number M1067-M1068, D1067-D1068
Contents:
Device Explanation Latched | STOP—RUN [ RUN—STOP
M1067 Program execution error None Clear Unchanged
M1068 Execution error locked None Unchanged | Unchanged
D1067 Error code for program execution None Clear Unchanged
D1068 :\gg;ess of program execution None Unchanged | Unchanged

Error code explanation:

D1067 error code Function
OE18 BCD conversion error
0E19 Divisor is 0
OE1A Use of device exceeds the range (including E, F index register modification)
OE1B Square root value is negative
OE1C FROM/TO instruction communication error

Function Group

Number

Contents:

1. D1140: Number of right-side modules (AlIO, PT, TC, etc.), max. 8 modules can be connected.

2. D1142: Number of input points (X) on DIO modules.

3. D1143: Number of output points (Y) on DIO modules.

4. D1145: Number of left-side modules (AIO, PT, TC, etc.), max. 8 modules can be connected.
(D1145 is only applicable for SA2/SX2/12SE/SE2).

Function Group

Number

Contents:

1. The flags should be used with El instruction and should be inserted before El instruction

2. The default setting of interrupt 1101 (X0) is rising-edge triggered. If M1280 is ON and El
instruction is executed, PLC will reverse the trigger direction as falling-edge triggered. The
trigger pulse direction of X1 will be set as rising-edge again by resetting M1280.

3. When MO = OFF, M1280 = OFF. X0 external interrupt will be triggered by rising-edge pulse.

4. When MO = ON, M1280 = ON. X0 external interrupt will be triggered by falling-edge pulse.
Users do not have to change 1101 to 1000.

1001

D1

I/0O Modules Detection

140, D1142, D1143, D1145

Reverse Interrupt Trigger Pulse Direction

M1280, M1284, M1286

—'\|/||O—| ouT |M1280|

E

M1000

—||—| INC| DO |

FEND

[l

IRET

END
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Function Group
Number

Stores Value of High-speed Counter when Interrupt Occurs
D1240 - D1243

Contents:
The following contents are applicable to ES2/EX2/SS2/SA2/SE/SX2:

1.

If external interrupts are applied on input points for Reset, the interrupt instructions have the
priority in using the input points. In addition, PLC will move the current data in the counters to
the associated data registers below and then reset the counters.

Special D D1241, D1240 D1243, D1242

Counter C243 C246 | C248 | C252 C244 C250 | C254
Interrupt signal| X1(1100/1101) X4(1400/1401) X3(1300/1301) | X5(1500/1501)
Explanation:

a) When X0 (counter input) and X1 (external Interrupt) correspondingly work together with
C243, and 1100/1101, PLC will move the count value to D1241 and D1240.

b) When X0 (counter input) and X4 (external Interrupt) correspondingly work together with
C246, C248, C252 and 1400/1401, PLC will move the count value to D1241 and D1240

¢) When X2 (counter input) and X3 (external Interrupt) correspondingly work together with
C244, and 1300/1301, PLC will move the count value to D1243 and D1242.

d) When X2 (counter input) and X5 (external Interrupt) correspondingly work together with
C250, C254 and 1500/1501, PLC will move the count value to D1243 and D1242.

Example:

When external interrupt (X1, 1101) occurs during counting process of C243, the count value in
C243 will be stored in (D1241, D1240) and C243 is reset. After this, the interrupt subroutine
1101 will be executed

E

ﬂr&' DCNT| C243 I K100

FEND
M1000
1101 < }— pmov | D1240 | DO

dRERE

IRET

END

The following contents are applicable to SE2 only:

1.

If input points X6 and X7 are used for the reset function, the interrupt instructions have the
priority in using the input points for external interrupts. In addition, the PLC will move the
current data in the counters to corresponding data registers below and then reset the counters.

Special D D1241, D1240 D1243, D1242
Counter C232 C233
A X6(1600/1601) X7(1700/1701)
interrupt

Explanation:

a) When X0 (counter input) and X6 (external interrupt) correspondingly work together with
C232 and 1600/1601, the PLC will move the count value to D1241 and D1240.

b) When X2 (counter input) and X7 (external interrupt) correspondingly work together with
C233 and 1700/1701, the PLC will move the count value to D1243 and D1242.
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Function Group Enabling force-ON/OFF of input point X

Number M1304

Contents:

When M1304 = ON, WPLSoft or ISPSoft can set ON/OFF of input point X, but the associated
hardware LED will not respond to it.

Function Group  Output specified pulses or seek Z phase signal when zero point is achieved.
Number M1308, D1312
Contents:
When zero point is achieved, PLC can output specified pulses or seek Z phase signal by this
function. Input terminals X2, X3 are the Z-phase signal input point of CH1, CH2. When M1308= ON,
D1312 is the setting register to specify the additional pulses within the range -30,000-30,000.
Specified value exceeds the range will be changed as the max/min value automatically. When
D1312 is set to 0, the additional pulses output function will be disabled.
Functions of other input terminals:

X4 — CH1 DOG signal input X6 — CH2 DOG signal input

X5 — CH1 LSN signal input X7 — CH2 LSN signal input

Function Group ID of right side modules on ES2/EX2/SS2/SA2/SX2/SE/SE2

Number D1320-D1327

Contents:

When right side modules are connected on ES2/EX2, the ID of each I/0O module will be stored in
D1320-D1327 in connection order.

ID of each special module:

Name ID (HEX) Name ID (HEX)
DVPO4AD-E2 H 0080 DVPO6PT-E2 H'00C2
DVPO2DA-E2 H0041 DVPO4TC-E2 H’0083
DVPO4DA-E2 H0081 DVPO2PU-E2 H’'0045
DVPO6XA-E2 H'00C4 DVP10RC-E2 H0026
DVPO4PT-E2 H'0082

When right side modules are connected on SS2/SX2/SA2/SE/SE2, the ID of each 1/0 module will
be stored in D1320-D1327 in connection order.
ID of each special module:

Name ID (HEX) Name ID (HEX) Name ID (HEX)
DVPO4AD-S | H0088 DVPO6PT-S | H0OCA DVP0O2TUR-S H'034F
DVP02DA-S | H0049 DVPO4TC-S | H008B DVPO4AD-S2 H'0090
DVPO4DA-S | H0089 DVPO1PU-S | H0110 DVP04DA-S2 H'0091
DVPOBAD-S | H00CS DVPOSNTC-S | H010D DVP06X2-S2 H'00D4
DVPOBXA-S | H00CC DVPO2TUL-S | HO14F

DVPO4PT-S | HO008A DVPO2TUN-S |  H'024F

Function Group ID of left side modules on SA2/SX2/SE/SE2

Number D1386-D1393

Contents:

When left side modules are connected on SA2/SX2/SE/SEZ2, the ID of each I/O module will be
stored in D1386-D1393 in connection order. (There is no communication port on left side of
DVP28SA2 and DVP26SE.)
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ID of each special module:

Name ID (HEX) Name ID (HEX) Name ID (HEX)
DVPO4AD-SL H4400 DVPO1HC-SL H4120 DVP201LC-SL H’'5106
DVPO0O4DA-SL H4401 DVPO2HC-SL H4220 DVP202LC-SL H’5206
DVPO04PT-SL H'4402 DVPDNET-SL H'4131 DVP211LC-SL H’5906
DVP04TC-SL H’4403 DVPENO01-SL H’4050 DVPO1LC-SL H'4106
DVPO6XA-SL H'6404 DVPMDM-SL H’4040 DVP0O2LC-SL H'4206
DVP01PU-SL H'4110 DVPCOPM-SL H'4133 DVP02PU-SL H'4207

Function Group  Mapping function of SA2/SX2/SE/SE2 for left-side high-speed special modules
Number M1182, D9800-D9879

Contents:

The default value of M1182 in SA2 (V2.42 or previous)/SX2 (V2.20 or previous) is Off. When
M1182 is Off, the mapping function is enabled.

The default value of M1182 in SA2 (V2.60 or later)/SX2 (V2.40 or later) /SE/SE2 is On. When
M1182 is On, the mapping function is disabled.

Example:

The modules connected to the left side of SA2 from left to right are 02PU-SL, 04DA-SL and 04AD-
SL. When M1182 is Off, the mapping function is enabled, and the special devices are automatically
assigned to respective modules as shown in the following table.

Module position 1 2 3
Model name (DVP) 04AD-SL 04DA-SL 02PU-SL
Device number D9800-D9803 D9810-D9813 D9820-D9821
Action Input values of AD Output values of | D9820 = input value for X point
channels 1-4 DA channels 14 D9821 = axis state code

Description of bits of the state code for DVP02PU-SL

State Code Description Axis 1/ Axis 2
Bits
0 Error flag
1 The output is active.
2 The output has stopped working.
3 The instruction execution is complete. Axis 1
4 The positive limit is reached
5 The negative limit is reached.
6 Current position value overflow
7 Pulse direction (positive or negative)
8 Error flag
9 The output is active.
10 The output has stopped working.
11 The instruction execution is complete. Axis 2
12 The positive limit is reached.
13 The negative limit is reached.
14 Current position value overflow
15 Pulse direction (positive or negative)

The corresponding error flag will be ON when the above mentioned incidents happened: 4/12, 5/13, 6/14.
Once the error flag is ON, you need to restart the API instruction to clear the state code.
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Function Group  Mapping function for right-side high-speed special modules

Number M1183, D9900-D9979

Contents:

The default value of M1183 in ES2/EX2 is Off. When M1183 is Off, the mapping function is enabled.
The default value of M1183 in SA2/SX2/SE/SE2 is On. When M1183 is On, the mapping function is

disabled.

Example:
If the modules connected to the right side of ES2 from left to right are 04DA-E2, 04AD-E2 and
02PU-E2, and M1183 is Off, the assignment is shown as below.

Module position 1 2 3
Model name 04DA-E2 04AD-E2 02PU-E2
Device number D9900-D9903 D9910-D9913 D9920-D9921
Action Output value of Input value of AD D9920 = vallue in X point
DA channel 1-4 channel 1-4 D9921 = axis state code
Description of bits of the state code for DVP02PU-E2
Stat;it?de Description Axis 1-2
0 Error flag
1 The output is active.
2 The output has stopped working.
3 The instruction execution is complete. Axis 1
4 The positive limit is reached.
5 The negative limit is reached.
6 Current position value overflow
7 Pulse direction (positive or negative)
8 Error flag
9 The output is active.
10 The output has stopped working.
11 The instruction execution is complete. Axis 2
12 The positive limit is reached.
13 The negative limit is reached.
14 Current position value overflow
15 Pulse direction (positive or negative)

The corresponding error flag will be ON when the above mentioned incidents happened: 4/12, 5/13, 6/14.
Once the error flag is ON, you need to restart the API instruction to clear the state code.

Function Group  Output clear signals when ZRN is completed

Number M1346

Contents:

When M1346 = ON, PLC will output clear signals when ZRN is completed. The clear signals to YO,
Y1 will be sent by Y4 for 20 ms, and the clear signals to Y2, Y3 will be sent by Y5 for 20 ms.

Function Group PLC LINK

M1350-M1356, M1360-M1439, D1355-D1370, D1399, D1415-D1465, D1480-

Number

D1991

Contents:

1. PLC LINK supports COM2 (RS-485) with communication of up to 16 slaves and access of up
to 50 words. (DVP-12SE V1.6, DVP-26SE V2.0 and SE2 V1.0 can connect to up to 32 slaves
and read/write up to 100 words.)

2. Special D and special M corresponding to Connection ID1—Connection ID8: (M1353 = OFF,

access available for only 16 words)
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MASTER PLC

CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
ID 1 ID2 ID3 ID 4 ID5 ID6 ID7 ID8

Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

Special D registers for storing the read/written 16 data (Auto-assigned)

D1480|D1496 | D1512|D1528 |D1544 | D1560 | D1576 |D1592|D1608 | D1624 | D1640 | D1656 | D1672|D1688 | D1704 | D1720

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
D1495 | D1511 | D1527 | D1543 | D1559 | D1575 | D1591 |D1607 | D1623 | D1639 | D1655 | D1671|D1687 | D1703 | D1719|D1735

Data length to be read/written for connections (Max 16 pieces of data; 0: no reading/writing)

D1434[D1450 | D1435|D1451|D1436]D1452 | D1437 [D1453] D1438 [ D1454 | D1439 | D1455| D1440][ D1456 | D1441 [ D1457

Starting address of the Connection to be read, written, or connected.”

D1355]D1415]D1356]D1416 | D1357 [ D1417 | D1358 [D1418]D1359[D1419] D1360 [ D1420 [ D1361]D1421]|D1362][ D1422

M1355 = ON, Connection status is user-defined. Activate the Connection manually with M1360 - M1367.
M1355 = OFF, Connection status is auto-detected. Monitor if the connection is established and activated with M1360-M1367

M1360 | M1361 | M1362 | M1363 | M1364 | M1365 | M1366 | M1367
Communication status of Connection ID#1-8 on PLC LINK (ON: communicating)
M1376 | M1377 | M1378 | M1379 | M1380 | M1381 | M1382 | M1383
Error flag for errors occurred when reading and writing (ON = normal; OFF = error)
M1392 | M1393 | M1394 | M1395 | M1396 | M1397 | M1398 | M1399
“Reading completed” flag (System resets to OFF after reading is complete on one module.)
M1408 | M1409 | M1410 | M1411 | M1412 | M1413 | M1414 | M1415
| “Writing completed” flag (System resets to OFF after writing is complete on one module.) |
M1424 | M1425 | M1426 | M1427 | M1428 | M1429 |  M1430 | M1431
J J J J J J J 5
Slave PLC*
CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
ID1 ID2 ID3 ID4 ID5 ID6 ID7 ID8
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200

| | | ! | | | ! | ! | ! | ! | !
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215

3. Special D and special M corresponding to Connection ID9—Connection ID16: (M1353 = OFF,
access available for only 16 words)

MASTER PLC

CONNECTION|CONNECTION|{CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
D9 ID 10 D11 ID12 ID13 ID 14 ID 15 ID 16

Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

Special D registers for storing the read/written 16 pieces of data (Auto-assigned)

D1736 |D1752|D1768 | D1784 |D1800|D1816 | D1832 | D1848 | D1864 | D1880 | D1896 | D1912|D1928 | D1944 | D1960 | D1976

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
D1751|D1767|D1783|D1799 | D1815| D1831|D1847 | D1863| D1879 | D1895 | D1911 | D1927 | D1943 | D1959 | D1975 | D1991

Data length to be read/written for connections (Max 16 pieces of data; 0: no reading/writing)

D1442[D1458]D1443]D1459|D1444 | D1460| D1445]D1461][D1446 | D1462] D1447 [ D1463 [ D1448 [ D1464 | D1449] D1465

Starting address of the Connection to be read, written, or connected.*

D1363]D1423[D1364 | D1424 [ D1365| D1425]D1366 | D1426 [ D1367 | D1427 [ D1368[ D1428 [ D1369 | D1429 [ D1370] D1430

M1355 = ON, Connection status is user-defined. Activate the Connection manually with M1368 - M1375.
M1355 = OFF, Connection status is auto-detected. Monitor if the connection is established and activated with M1368-M1375.

M1368 | M1369 | M1370 | wm1371 | wm1372 | M1373 | M1374 |  M1375
Communication status of Connection ID#9-16 on PLC LINK (ON: communicating)
M1384 | M1385 | M1386 | M1387 | M1388 | M1389 | M1390 [ M1391
Error flag for errors occurred when reading or writing on Connection ID#9-16(ON = normal; OFF = error)
M1400 [ M1401 [ M1402 | M1403 | M1404 | M1405 | M1406 |  M1407
Reading complete on PLC LINK Connection ID#9-16 (System resets to OFF after reading is complete on one module.)
M1416 [ M1417 [ wM1418 | M1419 | M1420 | M1421 | M1422 | M1423
Writing complete on PLC LINK connection ID#9-16 (System resets to OFF after writing is complete on one module.)
M1432 | M1433 | M1434 | M1435 | M1436 | M1437 | M1438 | M1439
J J J J J J J J
Slave PLC*
CONNECTION|{CONNECTION|{CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
D9 ID 10 ID 11 ID12 ID 13 ID 14 ID 15 ID 16
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200

| | | | | | | | | | | | | ! | |
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215
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4. Special D and special M corresponding to Connection ID1-1D8: (M1353 = ON, access
available for up to 50 words) (12SE V1.6, 26SE V2.0 and SE2 V1.0 supports 100 words at
most.)

MASTER PLC
CONNECTION|[CONNECTION|CONNECTION|CONNECTION|CONNECTION|{CONNECTION|CONNECTION|CONNECTION
ID1 ID 2 ID3 ID 4 ID 5 ID 6 ID7 ID 8
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

M1353 = ON, enable access up to 50 words.
The user can specify the starting register for storing the read/written data in registers below.

D1480[D1496]|D1481]D1497 [ D1482[D1498[D1483[D1499 [ D1484 [ D1500 | D1485[ D1501] D1486 [ D1502 [ D1487 [ D1503

M1356 = ON, the user can specify the station number of Connection ID1 - ID8 in D1900 - D1907
D1900 | D1901 | D1902 | D1903 | D1904 | D1905 | D1906 | D1907

Data length to be read/written for connections (Max 50 pieces of data; 0: no reading/writing)
D1434[D1450]D1435]D1451|D1436][ D1452] D1437 [ D1453 | D1438 | D1454 | D1439]| D1455] D1440] D1456 | D1441 [ D1457

Starting address of the Connection to be read, written, or connected.”
D1355]D1415]D1356 | D1416 | D1357[D1417[D1358 [ D1418[D1359 [ D1419| D1360[ D1420[ D1361][D1421[D1362] D1422
M1355 = ON, Connection status is user-defined. Activate the Connection manually with M1360 - M1367.
M1355 = OFF, Connection status is auto-detected. Monitor if the connection is established and activated with M1360-M1367.

M1360 | M1361 | M1362 | M1363 | M1364 | M1365 | M1366 | M1367
Communication status of Connection ID#1-8 on PLC LINK (ON: communicating)
M1376 | M1377 | M1378 | M1379 | M1380 | M1381 | M1382 | M1383
Error flag for errors occurred when reading or writing on Connection ID#1-8 (ON = normal; OFF = error)
M1392 | M1393 | M1394 | M1395 | M139%6 | M1397 | M1398 | M1399
Reading complete on PLC LINK Connection ID#1-8 (System resets to OFF after reading is complete on one module.)
M1408 | M1409 | M1410 | M1411 [ M1412 | M1413 | M1414 |  M1415
Writing complete on PLC LINK connection ID#1-8 (System resets to OFF after writing is complete on one module.)
M1424 | M1425 | M1426 | M1427 [ M1428 | M1429 | M1430 [ M1431
5 J J 5 J 5 J J
Slave PLC*
CONNECTION|CONNECTION|{CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
ID 1 ID2 ID3 ID 4 ID5 ID6 ID7 ID8
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200

\ ! | | | ! \ | | | \ ! | | | !
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215

5. Special D and special M corresponding to Connection ID9-ID16: (M1353 = ON, access
available for up to 50 words) (12SE V1.6, 26SE V2.0 and SE2 V1.0 supports 100 words at
most.)

MASTER PLC

CONNECTION|CONNECTION|{CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
D9 ID 10 ID 11 ID 12 ID 13 ID 14 ID 15 ID 16

Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

M1353 = ON, enable access up to 50 words.
The user can specify the starting register for storing the read/written data in registers below.

D1488[D1504 | D1489[D1505|D1490][D1506 [ D1491[D1507 [ D1492 | D1508 | D1493[ D1509]D1494 [D1510[D1495 [ D1511

M1356 = ON, the user can specify the station number of Connection ID9 - ID16 in D1908 - D1915

D1908 | D1909 [ D190 | D191 | D1912 | D1913 | D1914 | D1915

Data length to be read/written for connections (Max 50 pieces of data; 0: no reading/writing)

D1442[D1458| D1443|D1459|D1444 [ D1460]D1445[D1461[D1446 | D1462| D1447 ]| D1463]| D1448D1464 | D1449 | D1465

Starting address of the Connection to be read, written, or connected.”

D1363[D1423] D1364 | D1424 | D1365] D1425 [ D1366 | D1426 | D1367 [ D1427 [ D1368 | D1428 D1369 [ D1429][ D1370 [ D1430

M1355 = ON, Connection status is user-defined. Activate the Connection manually with M1368 - M1375.
M1355 = OFF, Connection status is auto-detected. Monitor if the connection is established and activated with M1368-M1375.

M1368 | M1369 | Mm1370 | M1371 [ M1372 | wm1373 | M1374 | M1375
Communication status of Connection ID#9-16 on PLC LINK (ON: communicating)
M1384 | M1385 | M1386 | M1387 | M1388 | M1389 | M1390 | M1391
Error flag for errors occurred when reading or writing on Connection ID#9-16 (ON = normal; OFF = error)
M1400 |  M1401 | M1402 | M1403 | M1404 | M1405 | M1406 |  M1407
Reading complete on PLC LINK Connection ID#9-16 (System resets to OFF after reading is complete on one module.)
M1416 | M1417 | M1418 | M1419 [ M1420 | M1421 | M1422 |  M1423
Writing complete on PLC LINK connection ID#9-16 (System resets to OFF after writing is complete on one module.)
M1432 | M1433 | M1434 | M1435 [ M1436 | M1437 | M1438 | M1439
5 J J 5 J 5 J J
Slave PLC*

CONNECTION[CONNECTION|CONNECTION]CONNECTION]CONNECTION|CONNECTION|CONNECTION]CONNECTION
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ID9 ID 10 ID 11 ID 12 ID 13 ID 14 ID 15 ID 16

Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215

*Note:
B Default setting for starting reference of the Slave (DVP-PLC) to be read: H1064 (D100)
B Default setting for starting reference of the Slave (DVP-PLC) to be written: H10C8 (D200)

6. Special D and special M corresponding to Connection ID17-1D24: (M1353 = ON, access
available for up to 100 words) (Model supported: 12SE V1.6, 26SE V2.0 and SE2 V1.0)

MASTER PLC

CONNECTION|CONNECTION|{CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION| CONNECTIO

ID 17 ID 18 ID 19 ID 20 ID 21 ID 22 ID 23 N 1D 24

Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

DVP-SE supports M1353. When M1353 is On, 32 stations in the Link and the function of reading/writing more than 16 data
(SET M1353) are enabled. The user can specify the starting register for storing the read/written data in registers below.
D1576]D1592|D1577 | D1593|D1578 ][ D1594 | D1579] D1595 [ D1580 [ D1596 | D1581 [ D1597 [ D1582 | D1598 | D1583 | D1599
If M1356 is ON, users can set the station numbers of Connection ID17 - ID24 in D1916 - D1923. The master station sends
commands according to the station numbers set.

D1916 D1917 D1918 D1919 D1920 D1921 D1922 D1923

Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number | Number
of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data

D1544|D1560|D1545|D1561 | D1546 | D1562| D1547 | D1563 | D1548 | D1564 | D1549 | D1565 ] D1550 | D1566 | D1551 |D1567
Starting address of the Connection to be read, written, or connected.*

D1512][D1528]D1513[D1529[D1514[D1530[D1515]D1531]D1516 [D1532[D1517 [D1533[D1518 | D1534 [ D1519]D1535
Activation status of connection ID#17-24 on PLC LINK (ON: activated)

M1440 | M1441 | M1442 | M1443 | M1444 | M1445 | M1446 |  M1447
Communication status of Connection ID#17-24 on PLC LINK (ON: communicating)
M1456 |  M1457 | M1458 | M1459 | M1460 | M1461 | M1462 |  M1463
Error flag for errors occurred when reading or writing on Connection ID#17-24 (ON = normal; OFF = error)

M1472 | M1473 | M1474 | M1475 | M1476 | M1477 | M1478 | M1479

Reading complete on PLC LINK Connection ID#17-24 (System resets to OFF after reading is complete on one module.)

M1488 | M1489 | M1490 | M1491 | M1492 | M1493 | M1494 | M1495
Writing complete on PLC LINK connection ID#17-24 (System resets to OFF after writing is complete on one module.)

M1504 | M1505 | M1506 | M1507 | M1508 | M1509 | M1510 |  M15M

J Y Y Y Y Y Y Y
CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION| CONNECTIO

ID 17 ID 18 ID 29 ID 20 ID 21 ID 22 ID 23 N ID 24
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215

B Default start communication address D1512-D1519 to be read = H1064 (D100)
B Default start communication address D1528-D1535 to be written = H10C8 (D200)

Special D and special M corresponding to Connection ID25-ID32: (M1353 = ON, access
available for up to 100 words) (Mode supported: DVP-12SE V1.6, DVP-26SE V2.0 and SE2
V1.0)

MASTER PLC
CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION| CONNECTIO
ID 25 ID 26 ID 27 ID 28 ID 29 ID 30 ID 31 N ID 32
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in
DVP-SE supports M1353. When M1353 is On, 32 stations in the Link and the function of reading/writing more than 16 data
(SET M1353) are enabled. The user can specify the starting register for storing the read/written data in registers below.
D1584 | D1600 | D1585]D1601|D1586 | D1602[D1587 [ D1603 [ D1588 [ D1604 | D1589 [ D1605 [D1590 D1606 [ D1591 [D1607
If M1356 is ON, users can set the station numbers of Connection ID25 - ID32 in D1924 - D1931. The master station sends
commands according to the station numbers set.
D1924 D1925 D1926 D1927 D1928 D1929 D1930 D1931

Number [ Number | Number [ Number [ Number | Number [ Number | Number | Number | Number | Number | Number | Number [ Number | Number [ Number
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of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data | of data

D1552|D1568 | D1553 | D1569 | D1554 | D1570 | D1555|D1571 | D1556 | D1572 | D1557 | D1573 | D1558 | D1574 | D1559 | D1575

Starting address of the Connection to be read, written, or connected.*

D1520]D1536 | D1521|D1537 | D1522[D1538]D1523 [ D1539 | D1524 | D1540 | D1525 | D1541] D1526 | D1542 | D1527 [ D1543

Activation status of connection ID#25-32 on PLC LINK (ON: activated)

M1448 | M1449 | M1450 | M1451 | M1452 | M1453 | M1454 | M1455
Communication status of Connection ID#25-32 on PLC LINK (ON: communicating)
M1464 | M1465 | M1466 | M1467 | M1468 | M1469 | M1470 |  M1471
Error flag for errors occurred when reading or writing on Connection 1D#25-32 (ON = normal; OFF = error)
M1480 | M1481 | M1482 | M1483 | M1484 | M1485 | M1486 | M1487
Reading complete on PLC LINK Connection ID#25-32 (System resets to OFF after reading is complete on one module.)
M1496 | M1497 | M1498 | M1499 [ M1500 |  m1501 | M1502 | M1503
Writing complete on PLC LINK connection ID#25-32 (System resets to OFF after writing is complete on one module.)
M1512 | M1513 | M1514 | M1515 [ M1516 | M1517 | M1518 | M1519

Y Y Y Y Y Y Y Y

CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION| CONNECTIO

ID 25 ID 26 ID 27 ID 28 ID 29 ID 30 ID 31 N ID 32
Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write | Read | Write
out in out in out in out in out in out in out in out in

D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200 | D100 | D200

\ | | | \ ! \ | | | \ ! \ | | !
D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215 | D115 | D215

B Default start communication address D1520-D1527 to be read = H1064 (D100)
B Default start communication address D1536—-D1543 to be written = H10C8 (D200)

8.

Explanation: (up to 16 connections can be supported.)

a) PLC LINK is based on MODBUS communication protocol.

b) Baud rate and communication format of all phariferal devices connected to the Slave PLC
should be the same as the communication format of Master PLC, no matter which COM
port of Slave PLC is used.

c) When M1356 = OFF(Default), the station number of the connection ID1 can be designated
by D1399 of Master PLC through PLC LINK, and PLC will automatically assign ID2—-1D16
with consecutive station numbers according to the station number of 1D1. For example, if
D1399 = K3, Master PLC will send out communication commands to ID1-ID16 which carry
station number K3—K18. In addition, care should be taken when setting the station number
of Slaves. All the station number of the connection IDs should not be the same as the
station number of the Master PLC, which is set up in D1121/D1255.

d) When both M1353 and M1356 are ON, the station number of connection ID1-ID16 can be
specified by the user in D1900-D1915 of Master PLC. For example, when D1900-D1903 =
K3, K3, K5, K5, Master PLC will access the Slave with station number K3 for 2 times, then
the slave with station number K5 for 2 times as well. Note that all station numbers of slaves
should not be the same as the station number of the Master PLC, and M1353 must be set
ON for this function.

e) Station number selection function (M1356 = ON) is supported by versions of ES2/EX2
v1.4.2 or later, SS2/SX2 v1.2 or later, and SA2 v1.0 or later.

9. Explanation: (up to 32 connections can be supported. The models which are supported now

are 12SE V1.6, 26SE V2.0 and SE2 V1.0)

a) PLC LINK is based on MODBUS communication protocol.

b) Baud rate and communication format of all phariferal devices connected to the Slave PLC
should be the same as the communication format of Master PLC, no matter which COM
port of Slave PLC is used.

c) When M1356 = OFF (Default), the station number of the connection ID1 can be designated
by D1399 of Master PLC through PLC LINK, and PLC will automatically assign ID2—-1D16
with consecutive station numbers according to the station number of ID1. (When M1356 =
ON, the station number of the connection ID1 can be designated by D1399 of Master PLC
through PLC LINK, and PLC will automatically assign ID2—-1D32 with consecutive station
numbers according to the station number of ID1). For example, if D1399 = K3, and M1353
= Off, Master PLC will send out communication commands to ID1-1D16 which carry station
number K3-K18. If D1399 = K3, and M1353 = On, In addition, Master PLC will send out
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d)

e)

communication commands to ID1-ID32 which carry station number K3-K34. In addition,
care should be taken when setting the station number of connections. All station numbers
of slaves should not be the same as the station number of the Master PLC, which is set up
in D1121/D1255.

When both M1353 and M1356 are ON, the station number of ID1-ID32 can be specified by
the user in D1900-D1931 of Master PLC. For example, when D1900-D1903 = K3, K3, K5,
K5, Master PLC will access the Slave with station number K3 for 2 times, then the station
number of connections K5 for 2 times as well. Note that all station numbers of connections
should not be the same as the station number of the Master PLC (D1121/D1255), and
M1353 must be set ON for this function.

When M1356 is ON, the station number selection function is enabled.

10. Operation:

a)

b)

c)

d)

Set up the baud rates and communication formats. Master PLC and all connected Slave
PLCs should have the same communication settings. COM1_RS-232: D1036, COM2_RS-
485: D1120, COM3_RS-485: D1109.

Set up Master PLC ID by D1121 and the connection ID by D1399. Then, set connection ID

of each slave PLC. The ID of master PLC and slave PLC cannot be the same.

Set data length for accessing. (If data length is not specified, PLC will take default setting

or the previous value as the set value. For details of data length device, please refer to the

tables above)

Set starting address of the connection to be accessed. (Default setting for starting device

to be read: H1064 (D100); default setting for starting device to be written: H10C8 (D200).

For details of starting device, please refer to the tables above)

Steps to start PLC LINK:

B Set ON M1354 to enable simultaneous data read/write in a polling of PLC LINK.

B M1355 = ON, Slave status is user-defined. Set the linking statuses of Connection ID 1-
Connection ID 16 (Connection ID 1-Connection ID 32) manually by M1360-M1375
(M1360-M1375 and M1440-M1455). M1355 = OFF, the linking statuses of Connection
ID 1—Connection ID 16 (Connection ID 1—Connection ID 32) are auto-detected. The
linking statuses of Connection ID 1-Connection ID 32 can be monitored by M1360—
M1375, and M1440-M1455.

B Select auto mode on PLC LINK by M1351 or manual mode by M1352 (Note that the 2
flags should not be set ON at the same time.) After this, set up the times of polling
cycle by D1431.

B Finally, enable PLC LINK (M1350)

11. The Operation of Master PLC:

a)

b)

d)

M1355 = ON indicates that connection status is user-defined. Set the linking status of
Connection ID 1-Connection ID 16 (Connection ID 1—Connection ID 32) manually by
M1360-M1375 (M1360-M1375 and M1440-M1455).

M1355 = OFF indicates that the linking statuses of Connection ID 1—Connection ID 16

(Connection ID 1-Connection ID 32) are auto-detected. The linking statuses of Connection

ID 1—Connection ID 32 can be monitored by M1360-M1375, and M1440-M1455.

B Enable PLC LINK (M1350). Master PLC will detect the connected Slaves and store the
number of connected PLCs in D1433. The time for detection differs by number of
connected Slaves and time-out setting in D1129.

B M1360-M1375 indicate the linking statuses of Connection ID 1—Connection ID 16. If

M1353 is ON, M1360—-M1375 and M1440-M1455 will indicate the linking statuses of

Connection ID 1-Connection ID 32.

If no slave is detected, M1350 will be OFF and PLC LINK will be stopped.

PLC will only detect the number of slaves at the first time when M1350 turns ON.

After auto-detection is completed, master PLC starts to access each connected slave.

Once slave PLC is added after auto-detection, master PLC cannot access it unless

auto-detection is conducted again.

Simultaneous read/write function (M1354) has to be set up before enabling PLC LINK.

Setting up this flag during PLC LINK execution will not take effect.

When M1354 = ON, PLC takes Modbus Function H17 (simultaneous read/write function)

for PLC LINK communication function. If the data length to be written is set to 0, PLC will
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select Modbus Function HO3 (read multiple WORDs) automatically. In the same way, if
data length to be read is set to 0, PLC will select Modbus Function HO6 (write single
WORD) or Modbus Function H10 (write multiple WORDs) for PLC LINK communication
function.

When M1353 = OFF, PLC LINK accesses the Slave with max 16 words, and the data is
automatically stored in the corresponding registers. When M1353 = ON, up to 100 words
are accessible and the user can specify the starting register for storing the read/written
data.

For example, if the register for storing the read/written data on Connection ID1 is specified
as D1480 = K500, D1496 = K800, access data length D1434 = K50, D1450 = K50,
registers of Master PLC D500-D549 will store the data read from Connection ID1, and the
data stored in D800—D849 will be written into Connection ID1.

Master PLC conducts reading before writing. Both reading and writing is executed
according to the range specified by user.

Master PLC accesses slave PLCs in order, i.e. data access moves to next slave only when
access on previous slave is completed.

Modbus Function HO3 will be replaced by Modbus Function HO4 for read/write function
code. M1700-M1715 are corresponding to Connection ID 1-16 orderly; when the status is
ON, the read/write function code can be changed from H04 to HO4 for the following series.

- ES2/ ES2-E/ 12SA2/
Series EX2 ES2-C EC5 SX2 SS2 | 12SE | 26SE | SE2 |28SA2

Firmware
version

V3.48 | V3.48 | V1.0 | V3.00 | V3.60 - V1.00 | V1.00 | V3.00

M1700 - M1731 are corresponding to Connection ID 1 - 32 for 26SE series.

12. Auto mode and Manual mode:

a)

b)

Auto mode (M1351): when M1351 = ON, Master PLC will access connections as the

operation described above, and stop the polling till M1350 or M1351 is OFF.

Manual mode (M1352): When manual mode is selected, times of polling cycle in D1431

has to be set up. A full polling cycle refers to the completion of accessing all connecitons.

When PLC LINK is enabled, D1432 starts to store the times of polling. When D1431 =

D1432, PLC LINK stops and M1352 is reset. When M1352 is set ON again, PLC will start

the polling according to times set in D1431 automatically.

Note:

B Auto mode M1351 and manual mode M1352 cannot be enabled at the same time. If
M1351 is enabled after M1352 is ON, PLC LINK will stop and M1350 will be reset.

B Communication timeout setting can be modified by D1129 with available range 200 =
D1129 = 3000. PLC will take the upper / lower bound value as the set value if the
specified value is out of the available range. D1129 has to be set up before M1350 =
ON.

B PLC LINK function is only valid when baud rate is higher than 1200 bps. When baud

rate is less than 9600 bps, please set communication time-out to more than 1 second.

The communication is invalid when data length to be accessed is set to 0.

Access on 32-bit high speed counters (C200—C255) is not supported.

Available range for D1399: 1-230. PLC will take the upper / lower bound value as the

set value if the specified value exceeds the available range.

B D1399 has to be set up before enabling PLC LINK. Setting up this register during PLC
LINK execution will not take effect.

B Advantage of using D1399 (Designating the ID of starting Slave):

In old version PLC LINK, PLC detects connection from ID1 to ID16. Therefore, when
PLC LINK is applied in multi-layer networks, e.g. 3 layers of networks, the Connection
ID of 2" and 3 layer will be repeated. When Connection ID is repeated, i.e. the same
as Master ID, the connections will be passed. In this case, only 15 connections can be
connected in 3 layer. To solve this problem, D1399 can be applied for increasing the
connectable connections in multi-layer network structure.
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13. Operation flow chart: In the flow chart below, there are 16 connections, and 50 words are
accessed.

D1355-D1370: Setting the starting address for PLC LINK connection #1-16 to read.
D1434-D1449: Setting the data length to be read for PLC LINK connection ID#1-16.
D1415-D1430: Setting the starting address for PLC LINK connection #1-16 to write.
D1450-D1465: Setting the data length to be written for PLC LINK connection ID#1-16.
(If there is no current setting value, PLC uses the previous setting value instead.)

Enable this
function

Disable this

Activate the establishment of function

connection manually.

v
Set M1355 to ON
M1360~M1375: Activation status of
connection ID#1-16

\4

Set M1355 to OFF

Enable this
function

\

Set M1354 to ON

Disable this

Communication function

with Modbus H17
funciton

A

Set M1354 to OFF

n i
» <

Enable access up to 16
words through PLC LINK

Enable access up to 50
words through PLC LINK

Set the data length to
read/write for
connectio

Set M1353 to ON 7?‘ Set M1353 to ON

Enable auto mode Enable manual mode

Enable auto or
manual mode on
PLC LINK

Set M1352 to ON;
Setting times for PLC LINK
polling cycle (D1431)

Set M1351 to ON

SET M1350 to ON
Enable PLC LINK

14. Example 1: Connect 1 Master and 2 Slaves by RS-485 and exchange 16 data between Master
and Slaves through PLC LINK

15.
a) Write the ladder diagram program into Master PLC (ID#17)
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K17 D1121 | Master ID#

H86 D

1120 | COM2 communication protocol

M1120 Retain communication protocol

K16 D

1434 | Data length to be read from Slave ID#1

K16 D

1450 | Data length to be written into Slave ID#1

K16 D

1435 | Data length to be read from Slave ID#2

K16 D

1451 | Data length to be written into Slave ID#2

M1002

— | MOV
MOV
SET
MOV
MOV
MOV
MOV

X1
@

END

Auto mode

Enable EASY PLC LINK

b) When X1 = On, the data exchange between Master and the two Slaves will be
automatically executed by PLC LINK. The data in D100-D115 in the two Slaves will be
read into D1480-D1495 and D1512-D1527 of the Master, and the data in D1496-D1511
and D1528-D1543 will be written into D200-D215 of the two Slaves.

Master PLC *1

D1480-D1495

D1496-D1511

D1512-D1527

D1528-D1543

Slave PLC*2
Read
— ' | D100-D115 of Connection ID#1
Write
' — | D200-D215 of Connection ID#1
Read
]
D100-D115 of Connection |D#2
: Write D200-D215 of Connection ID#2

c) Assume the data in registers for data exchange before enabling PLC LINK (M1350 = OFF)

is as below:

Master PLC Preset value Slave PLC Preset value
D1480-D1495 KO D100-D115 of Connection ID#1 K5,000
D1496-D1511 K1,000 D200-D215 of Connection ID#1 KO
D1512-D1527 KO D100-D115 of Connection ID#2 K6,000
D1528-D1543 K2,000 D200-D215 of Connection ID#2 KO

After PLC LINK is enabled (M1350 = ON), the data in registers for data exchange

becomes:

Master PLC Preset value Slave PLC Preset value
D1480-D1495 K5,000 D100-D115 of Connection ID#1 K5,000
D1496-D1511 K1,000 D200-D215 of Connection ID#1 K1,000
D1512-D1527 K6,000 D100-D115 of Connection ID#2 K6,000
D1528-D1543 K2,000 D200-D215 of Connection ID#2 K2,000
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d)

Up to16 Slaves can be accessed through PLC LINK. For allocation of D100-D115 and
D200-D215 in each Slave PLC, please refer to the tables of Special M and Special D of
this function in previous pages.

16. Example 2: Connect DVP-PLC with VFD-M inverter and control the RUN, STOP, Forward
operation, Reverse operation through PLC LINK.

17.

a) Write the ladder diagram program into Master PLC (ID#17)
M1002
— | MOV | K17 | D1121 | Master ID#

MOV H86 D1120 | COM2 communication protocol

SET M1120 | Retain communication setting

MOV K6 D1434 | Data length to be read

MOV K2 D1450 | Data length to be witten

Starting reference of data
to be read on Slave

MOV | H2100 | D1355

Starting reference of data
MOV | H2000 | D1415 to be written on Slave

MOV K1 D1399 | ID# of the starting Slave

SET | M1355 | Set the Slave to be linked manually

SET M1360 | Link Slave ID#1

X1
— I— Auto mode

Enable EASY PLC LINK

b)
c)
d)
e)
f)

g)

END

M1355 = ON. Set the Slave to be linked manually by M1360-M1375. Set ON M1360 to
link Connection ID#1.

Address H2100-H2105 maps to registers D1480-D1485 of PLC. When X1 = ON, PLC
LINK executes, and the data in H2100-H2105 will be displayed in D1480-D1485.

Address H2000-H2001 maps to registers D1496-D1497 of PLC. When X1 = ON, PLC LINK
executes, and the parameter in H2000-H2001 will be specified by D1496-D1497.
Commands of VFD can be specified by changing the value in D1496. (e.g. D1496 =
H12=>VFD forward operation; D1496 = H1=> VFD stops)

Frequency of VFD can be specified by changing the value in D1497. (e.g. D1497 = K5000,
set VFD frequency as 50 kHz.)

In addition to VFD AC motor drives, devices support MODBUS protocol such as DTA/DTB
temperature controllers and ASDA servo drives can also be connected as Slaves. Up to 16
Slaves can be connected.

TD1354 is a PLC link scan cycle (unit: 1 ms), and max display value is K32000. D1354 = KO
when PLC Link stops or when the first scan is completed.
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Function Group Frequency Detection Function

Number M1357-M1359, D1056-D1059, D1246-D1247

Contents:

1. The special M devices and the Special D devices which are related to the frequency detection
function are listed below.

. Enabling th howing the input fr n
s st frequeigy c?eteition Sho (%Jnit‘:ao.ggm;?ue >
X0 M1357 D1056, D1057 (32 bits)

X1 M1358 D1058, D1059 (32 bits)
X2 M1359 D1246, D1247 (32 bits)

2.  The minimum input frequency which can be detected by the function is 0.5 Hz (K500), the
maximum input frequency which can be detected by the function is 1 kHz (K1000000). If the
input frequency is less than 0.5Hz, or there is no pulse input for more than 2 seconds, the
value in the corresponding special D device will automatically become 0. If the input frequency
exceeds 1 kHz, the PLC will continue catch the input frequency. If the input frequency exceeds
the hardware specifications for the input, the PLC will not be able to catch the input frequency.

3. If the frequency detection function is disabled (the special M device is Off), the last value which
is stored in the special D device will be retained.

4. If the input frequency is less than 100Hz, the error will be less than one ten thousandth. If the
input frequency exceeds 100Hz, the error will become bigger, but the maximum error will not
exceed one thousandth.

5. Difference between the frequency detection function and SPD: The frequency detection
function is mainly used to detect the frequencies less than 1 kHz, and is used in the application
environments which need high precision (unit: 0.001Hz). For example, the frequency detection
function can be used to monitor the output frequency of a generator.

6. After the frequency detection function is enabled, the other functions of the input will not be
enabled. (For example, the external interrupt or SPD will not be enabled after the frequency
detection function is enabled.)

7. DVP-ES2/EX2 series PLCs (exclusive of DVP-ES2-E series PLCs) whose firmware version is
3.22 (or above), ES2-C (V3.68), SA2 (V3.02) and DVP-SX2 (V2.66) or later versions support
this function.

8. Example: Detecting X0’s input frequency
Program in the PLC:

MO
—t ———{ DMOV Ko D1056 ]
I T

If X0’ s input frequency is 50 Hz, the 32-bit value in (D1057, D1056) will be K50000.

Function Group Fetching the Value in a Hardware Counter

Number M1598-M1599, D1150-D1153

Contents:

1. The special M devices and the Special D devices which are related to the function of fetching
the value in a hardware counter are listed below.

. Enabling the fetching C
Hardware counter intcrr:;r;g of the value in the Vall;gtz\ggh 1S
9 hardware counter
C243, C245, C246, C247, C248, C251, C252 | X6 M1598 D11§g’bli3t;)151
C244, C249, C250, C253, C254 X7 M1599 D1152, D1153
(32 bits)

2. The function needs to be used with an external interrupt (X6 (1600/1601) or X7 (I700/1701)). The
value in a hardware counter is moved to a special D device when there is a transition in a
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Function Group

fetching signal from low to high or form high to low. The setting of an external interrupt
determines when the value in a hardware counter is moved to a special D device.
DVP-ES2/EX2/SS2 series PLCs whose firmware version is 3.28 (or above), and DVP-
SA2/SX2 series PLCs whose firmware version is 2.82 (or above) support this function.
Example: The value in C243 is fetched when there is a transition in X6’s signal from low to high.

Program in the PLC:

El

Enabling the fetching
— SET | M1598 | 4fthe value in C243

———1 DCNT| C243 | K100
FEND
M1000
601 |— b———— DMOV | D1150 DO Moving the value fetched from C243
to (D1,D0).
IRET
END

When the conditional contacts are closed, execute the ramp-down on the
outputs

Number M1334, M1335
Contents:

1.

2.

Function Group

When M1334 or M1335 is enabled, execute API159 PLSR/DPLSR instructions on YO or Y2 to
ramp-down when the conditional contacts are closed.

When M1334 or M1335 is enabled, execute AP1158 DDRVI or AP1159 DDRVA instructions on
CHO (CH1) to ramp-down when the conditional contacts are closed.

Once the conditional contacts are closed, the deceleration stops and the flags M1334 and
M135 are cleared automatically. You need to enable the flags M1334 and M1335 again for next
execution.

This function is available for the followings:

. ES2-E 12SA2/
Series ES2/EX2| ES2-C EC5 SX2 SS2 12SE  26SE | SE2 28SA2
Firmware
version
(including V3.42 V3.48 V1.00 | V2.86 |V3.28 Vv2.02| V1.00 | V1.00 | V3.00
later
versions)

If the PLC detects that the external 24V voltage is unstable, the error
LED flashes

Number M1019
Contents:

1.

2.

When M1019 is ON, if the PLC detects the external 24V voltage is unstable, the error LED
keeps flashing.

When M1019 is OFF, if the PLC detects the external 24V voltage is below 17.8V, the error LED
flashes. After the PLC detects the external voltage is normal again for more than 2 seconds,
the error LED stops flashing.

This function is available for the followings:
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- ES2/ ES2-E/ (12SA2/
Series EX2 ES2-C EC5 | SXx2 SS2 | 26SE | 26SE | SE2 |28SA2

V3.60 | V3.60 | V1.00 | V3.00 | V3.50 | V1.92 | V1.00 | V1.00 | V3.00

Firmware version
or later versions

Function Group Read MAC address from the left side network module ENO1

Number M1145 (should work with D1400-1403)

Contents:

1. Enter K101 in D1400 to read MAC Address from the 2nd left side ENO1 module

2. Once M1145 is set, PLC stores the MAC address of ENO1 in D1401-1403.

3. For example if the MAC address of ENO1 is 11:22:33:44:55:66, the contents of D1401-D1403
are D1401 = 0x1122, D1402 = 0x3344 and D1403 = 0x5566.

4. This function is available for the followings:

Series 12SA2 /| SX2 12SE SE2
Firmware version or V3.00 V2.00 V1.00
later versions

F . Check the numbers of digital input and output points (X, Y) of DIO modules or
unction Group .
the total number of special modules when power-on.

Number M1582 (should work with D1248, D1254, D1385)

Contents:

1. Available for ES2/EX2/ES2-C V3.62 and ES2-E V1.48 or later.

2. Set M1582 to ON to check the digital input points (D1248), the digital output points (D1254) or
the number of special modules (D1385) when power-on. (ON: enable; OFF: disable)
D1248: Enter the number of input points on DIO module for the PLC to check if the number is
matched with the value in D1142 when power-on.

D1254: Enter the number of output points on DIO module for the PLC to check if the number is
matched with the value in D1143 when power-on.

D1385: Enter the number of connected modules for the PLC to check if the number is matched
with the value in D1140 when power-on.

When the numbers don’t match, the PLC stops running and records the error message.

3. The error code 16#C465 will be stored in D1004 when an error occurs.
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Instruction Set

This chapter explains all of the instructions which are used with
DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2 as well as detailed information concerning
the usage of the instructions.
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3.

Instruction Set

3.1 Basic Instructions (without APl numbers)

Execution speed
. . (us)
Instruction Function Operand ES2/EX2/EC5/| SE/ Steps
SS2/SA2/SX2 | SE2
LD Load NO contact X,Y,M,S, T,C 0.76 064|1to3
LDI Load NC contact X,Y,M,S, T,C 0.78 068 1to3
AND Connect NO contact in series X, Y,M,S, T,C 0.54 0.58| 1to 3
ANI Connect NC contact in series X,Y,M,S, T,C 0.56 062|1to3
OR Connect NO contact in parallel X, Y,M,S, T,C 0.54 062|1to3
ORI Connect NC contact in parallel X, Y,M,S, T,C 0.56 064|1to3
ANB Connect a block in series N/A 0.68 0.68 1
ORB Connect a block in parallel N/A 0.76 0.76 1
MPS Start of branches. Storeslcurrent N/A 0.74 068 1
- result of program evaluation
MRD Reads thg stored current result N/A 0.64 054 1
- from previous MPS
End of branches. Pops (reads and | N/A
MPP resets) the stored result in 0.64 0.54 1
previous MPS
ouT Output coil Y,S, M 0.88 0.68| 1t03
SET Latches the ON status Y, S, M 0.76 068 1t03
RST Resets contacts, registers or coils E '\él S, T.C,D, 2.2 1.04 3
MC Master control Start NO to N7 1 0.8 3
MCR Master control Reset NO to N7 1 0.8 3
END Program End N/A 1 0.8 1
NOP No operation N/A 0.4 0.5 1
P Pointer PO to P255 04 0.5 1
1 Interrupt program pointer looo 0.4 0.5 1
STL™ Step ladder start instruction S 2.2 2 1
RET™ Step ladder return instruction N/A 1.6 1.4 1
NP Negative contact to Positive N/A 166 0.72 1
contact
PN Positive contact to Negative N/A 162 0.72 1
contact
Note:

*1: Refer to section 5.1 for more information on instructions STL and RET.

*2: The execution speed is obtained by basic test programs, therefore the actual instruction

execution time could be longer due to a more complicated program, e.g. program contains multiple

interruptions or high speed input/output.
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3.2 Explanations to Basic Instructions

Mnemonic Operands Function Program steps Controllers
ES2/ SA2/

LD X, Y,M,§,T,C Load NO contact 1t03 EX2/| §S2 | SE/ | SX2
EC5 SE2

Explanations:

1. The LD instruction is used to load NO contact which connects to left side bus line or starts a
new block of program connecting in series or parallel connection.

2. DVP-ES2/EX2 (V3.20), DVP-SS2 (V3.00), DVP-SA2 (V2.60), DVP-SE (V1.20), DVP-SX2
(V2.40), DVP-EC5 (V1.00), DVP-SE2 (V1.00) or later versions support the operands X, Y, M,
and S. These operands can be qualified by E or F. Users have to use WPLSoft version 2.31
(or above) ISPSoft version 2.01 (or above). Note: EC5 series PLC should work with ISPSoft
V3.17 or later.

Program example:

Ladder diagram: Instruction: Operation:
X0 X1 LD X0 Load NO contact X0

}_| Il < > AND X1 Connect NO contact X1 in series
ouT Y1 Drive coil Y1

Ladder diagram: Instruction: Operation:

X1 LD X5E2 Load NO contact X3
LD | x5E2 |—®
(SupposeE2=K-2)

AND X1 Connect NO contact X1 in series
ouT Y1 Drive coil Y1
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Mnemonic Operands Function Program steps Controllers
ES2/ SA2/

LDI X, Y,M,§, T,C Load NC contact 1t03 EX2/| §S2 | SE/ | SX2
EC5 SE2

Explanations:

1. The LDl instruction is used to load NC contact which connects to left side bus line or starts a
new block of program connecting in series or parallel connection.

2.  Refer to instruction LD for more information on the supported firmware versions for each

modules.

Program example:

Ladder diagram: Instruction: Operation:
X0 X1 LDI X0 Load NC contact X0
| 4 l < > AND X1 Connect NO contact X1 in series
ouT Y1 Drive coil Y1
Ladder diagram: Instruction: Operation:
X1 LDI X7F5 Load NC contact X12
i—— LDI | X7F5 |—®
(Suppose F5=K3)
AND X1 Connect NO contact X1 in series
ouT Y1 Drive coil Y1
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Mnemonic Operands Function Program steps Controllers
ES2/ SA2/

AND | X Y,M, s TC | ComectNO 1t03 Ex2/ | ss2 | SE/ | sx2
contact in series EC5 SE2

Explanations:

1. The AND instruction is used to connect NO contact in series.

2. Refer to instruction LD for more information on the supported firmware versions for each

modules.

Program example:

Ladder diagram:

X1 X0

>

Ladder diagram:

X1

}—M—LD

X1OE2—®

Instruction:
LDI X1
AND X0
ouT Y1
Instruction:
LDI X1
AND

ouT Y1

X10E2

Operation:

Load NC contact X1

Connect NO contact X0 in series

Drive Y1 coil

Operation:

Load NC contact X1

Connect NO contact X20 in series
(Suppose E2 = K8)

Drive Y1 coil
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Mnemonic Operands Function Program steps Controllers
ES2/ SA2/
ANI X,Y.M, s, T,c | onnectNC contact 1103 Ex2/ | ss2 | SE/ | sx2
in series EC5 SE2

Explanations:

1. The ANl instruction is used to connect NC contact in series.

2.  Refer to instruction LD for more information on the supported firmware versions for each

modules.

Program example:

Ladder diagram:

l_)|(1 X0 :

Ladder diagram:

s [C1 D S

Instruction:
LD X1
ANI X0
ouT Y1
Instruction:
LD X1
ANI

ouT Y1

X15F4

Operation:
Load NO contact X1
Connect NC contact X0 in series

Drive Y1 coil

Operation:
Load NO contact X1
Connect NC contact X11 in series
(Suppose F4=K-4)

Drive Y1 coil
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Mnemonic Operands Function Program steps Controllers

ES2/ SA2/
Connect NO contact 1103 Ex2/ | ss2 | SE/ | sx2

OR X, Y,M,§, T,C | .
in parallel EC5 SE2

Explanations:
1. The ORinstruction is used to connect NO contact in parallel.
2. Refer to instruction LD for more information on the supported firmware versions for each

modules.

Program example:

Ladder diagram: Instruction: Operation:
X0

I N @ LD X0 Load NO contact X0

‘ \_)((}j OR X1 Connect NO contact X1 in parallel
ouT Y1 Drive Y1 caoll

Ladder diagram: Instruction: Operation:

X0
| I ® LD X0 Load NO contact X0
‘ L_J OR XOF1 Connect NO contact X5 in parallel
LD | XOF1
-- (Suppose F1=K5)

ouT Y1 Drive Y1 caoll
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Mnemonic Operands Function Program steps Controllers
ES2/ SA2/

ORI X,Y,M,s,T,c | Sonnect NC contact 1t0 3 Ex2/ | sS2 | SE/ | Sx2
in parallel EC5 SE2

Explanations:

1.  The ORIl instruction is used to connect NC contact in parallel.

2.  Refer to instruction LD for more information on the supported firmware versions for each

modules.

Program example:

Ladder diagram:

| X0

[E1

Ladder diagram:
X0

1
\

Instruction:

LD X0

ORI X1
ouT Y1

Instruction:

@ LD X0

ORI X7E6

ouT Y1

Operation:
Load NO contact X0
Connect NC contact X1 in parallel

Drive Y1 coil

Operation:
Load NO contact X0
Connect NC contact X4 in parallel
(Suppose E6=K-3)

Drive Y1 coil
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Mnemonic Function Program steps Controllers
ES2/ SA2/
ANB Connect a block in series 1 EX2/ | SS2 | SE/ | SX2
EC5 SE2

Explanations:

The ANB instruction is used to connect a circuit block to the preceding block in series. Generally,

the circuit block to be connected in series consists of several contacts which form a parallel

connection structure.

Program example:

Ladder diagram:

X0 ANB X1

E1IEY

Block A Block B

T

Instruction:
LD X0
ORI X2
LDI X1
OR X3
ANB

ouT Y1

Operation:

Load NO contact X0

Connect NC contact X2 in parallel

Load NC contact X1

Connect NO contact X3 in parallel

Connect circuit block in series

Drive Y1 coil
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Mnemonic Function Program steps Controllers
ES2/ SA2/

ORB Connect a block in parallel 1 EX2/| SS2 | SE/ | SX2
EC5 SE2

Explanations:
The ORB instruction is used to connect a circuit block to the preceding block in parallel. Generally,
the circuit block to be connected in parallel consists of several contacts which form a serial

connection structure.

Program example:

Ladder diagram: Instruction: Operation:
x0 x{ BlockA LD X0 Load NO contact X0
— v @ ANI X1 Connect NC contact X1 in series
. T DI X2 Load NC contact X2
Block B AND X3 Connect NO contact X3 in series
ORB Connect circuit block in parallel
ouT Y1 Drive Y1 coll
Mnemonic Function Program steps Controllers
wps | Smororaees Sesaumentresit |y el 5% | 59 | 90

Explanations:

As the start of branches, MPS stores current result of program evaluation at the point of

divergence.
Mnemonic Function Program steps Controllers
ES2/ SA2/
MRD Reac_is the stored current result from 1 Ex2/ | ss2 | s/ | sx2
previous MPS EC5 SE2

Explanations:
MRD reads the stored current result from previous MPS and operates with the contact connected
after MRD.
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Mnemonic Function Program steps Controllers
End of branches. Pops (reads and ES2/ SA2/

MPP resets) the stored result in previous 1 EX2/| 882 | SE/ | SX2
MPS. EC5 SE2

Explanations:

As the end of branches, MPP pops the stored result in previous MPP, which means it operates

with the contact connected first then resets the storage memory.

Points to note:

1.  Every MPS cannot be applied without a corresponding MPP
2. Max. 8 MPS-MPP pairs can be applied.

Program example:
Ladder diagram: Instruction:
MPS LD X0
—l 1 Y1
X2 AND X1
[l —F—C o>
ouT Y1
MPP MRD
END AND X2
ouT MO
MPP
ouT Y2
END

Operation:
Load NO contact X0
Store current status
Connect NO contact X1 in series
Drive Y1 coll
Read the stored status
Connect NO contact X2 in series
Drive MO caoll
Read the stored status and reset
Drive Y2 coll

End of program

Note: When compiling ladder diagram with WPLSoft, MPS, MRD and MPP will be automatically

added to the compiled results in instruction format. However, users programming in instruction

mode have to enter branch instructions as required.
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Mnemonic Operands Function Program steps Controllers
ES2/ SA2/
ouT Y, M, S Output call 1t0 3 EX2/ | SS2 | SE/ | SX2
EC5 SE2

Explanations:

1. Output the program evaluation results before OUT instruction to the designated device.

2.  Refer to instruction LD for more information on the supported firmware versions for each

modules. They support the operands Y, M, and S. These operands can be qualified by E or F.

Users have to use WPLSoft version 2.31 or later and ISPSoft version 2.01 or later. After the

operands Y, M and S are qualified by E or F, the repeated usages of output coils in the steps

is no longer allowed.

State of coil contact

Evaluation result

OUT instruction

Associated Contacts

Coil
NO contact (normal open) NC contact (normal close )
FALSE OFF | Current blocked Current flows
TRUE ON Current flows Current blocked

Program example:
Ladder diagram:

X0 X1

P

Ladder diagram:
X0 X1

F+——

ouT

Instruction: Operation:
LDI X0 Load NC contact X0
AND X1 Connect NO contact X1 in series
ouT Y1 Drive Y1 coil
Instruction: Operation:
V100 LDI X0 Load NC contact X0
AND X1 Connect NO contact X1 in series
ouT Y10FO0

Drive Y5 coil (Suppose F0=K-3)
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Mnemonic Operands Function Program steps Controllers
ES2/ SA2/
SET Y,M, S Lftfhes the ON 1t0 3 Ex2/ | ss2 | SE/ | sx2
status EC5 SE2

Explanations:

1. When the SET instruction is driven, its designated device will be ON and latched whether the
SET instruction is still driven. In this case, RST instruction can be applied to turn off the
device.

2.  Refer to instruction LD for more information on the supported firmware versions for each

modules.

Program example:

Ladder Diagram: Instruction: Operation:
X0 YO LD X0 Load NO contact X0
FH—#—— ser [ v1 | o
ANI YO0 Connect NC contact YO in series
SET Y1 Drive Y1 and latch the status
Ladder Diagram: Instruction: Operation:

X0 YO LD X0 Load NO contact X0
it [ser Tieey
ANI YO

Connect NC contact YO in series

SET Y15E5 Drive Y20 and latch the status
(Suppose E5=K3)
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Mnemonic Operands Function Program steps Controllers
ES2/ SA2/
rsT |"MS TCDE | Resets contacts, 3 EX2/ | SS2 | SE/ | Sx2
F registers or coils EC5 SE2

Explanations:

1. Device status when RST instruction is driven:

Device Status

S, Y,M Coil and contact are set to OFF.

T,C Current value is cleared. Associated contacts or coils are reset .

D,EF The content is set to 0.

State of designated devices remains the same when RST instruction is not executed.
1.  Refer to instruction LD for more information on the supported firmware versions for each

modules.

Program example:
Ladder diagram: Instruction: Operation:

LD X0 Load NO contact X0

X0
A rr ] ¥ | st vs

Reset contact Y5

Ladder diagram: Instruction: Operation:
X0 LD X0 Load NO contact X0
|—| — Y 7T
RST Y5EOQ Reset contact Y5

(Suppose E0=KO0)
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Mnemonic| Operands Function Program steps Controllers
ES2/ SA2/

MC/MCR | NOtoN7 | Master control 3 Ex2/ | ss2 | SE/ | sx2
Start/Reset EC5 SE2

Explanations:

MC is the master-control start instruction. When MC instruction executes, the program execution
turns to the designated nest level and executes the instructions between MC and MCR. However,
MCR is the master-control reset instruction placed at the end of the designated nest level and no
drive contact is required before MCR. When MC/MCR is not active, devices and instructions

between MC/MCR will operate as the following table.

Instruction type Explanation
General purpose timer Present value = 0, Coil is OFF, No action on associated contact
Subroutine timer Present value = 0, Coil is OFF, No action on associated contact
Accumulative timer Coil is OFF, present value and contact status remains
Counter Coil is OFF, present value and contact status remains

Coils driven by OUT instruction |All OFF

Devices driven by SET/RST

Stay intact
instructions

All disabled.

The FOR-NEXT nested loop will still execute back and forth for N
Application instructions
times. Instructions between FOR-NEXT will act as other

instructions between MC and MCR.

Note: MC-MCR master-control instruction supports max 8 layers of nest levels. Please use the

instructions in order from NO to  N7.

Program example:
Ladder diagram: Instruction: Operation:

_>|<0 LD X0 Load NO contact X0
—— MC NO
MC NO Enable NO nest level

X1

- LD X1 Load NO contact X1

x2 Il OuUT YO Drive coil Y1
——— M™MC N1

_>|<3 C LD X2 Load NO contact X2
MC N1 Enable N1 nest level

4

MCR N1 LD X3 Load NO contact X3
@ OouUT Y1 Drive coil Y1
MCR NO
_X|1|O e T won | MCR N1 Reset N1 nest level
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3. Instruction Set

MCR NO Reset NO nest level

LD X10 Load NO contact X10

MC NO Enable NO nest level

LD X11 Load NO contact X11

ouT Y10 Drive coil Y10

MCR NO Reset NO nest level

Mnemonic Function Program steps Controllers
ES2/ SA2/
END Program End 1 EX2/| SS2 | SE/ | SX2

EC5 SE2

Explanations:

END instruction needs to be connected at the end of program. PLC will scan from address 0 to

END instruction and return to address 0 to scan again.
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Mnemonic Function Program steps Controllers
ES2/ SA2/
NOP No operation 1 EX2/ | SS2 | SE/ | SX2
EC5 SE2
Explanation:

NOP instruction does not conduct any operations in the program, i.e. the operation result remains

the same after NOP is executed. Generally NOP is used for replacing certain instruction without

altering original program length.

Program example:

Ladder Diagram: Instruction: Operation:
NOP instruction will be LD X0 Load NO contact X0
omitted in the ladder diagram NOP No operation
X0 / OUT Y1 Drive coil Y1
& <>
Mnemonic Function Program steps Controllers
ES2/ SA2/
NP Negative contact to Positive contact 1 EX2/ | SS2 | SE/ | SX2
EC5 SE2

Explanation:

When the conditions preceding NP command change from false to true, NP command (works as

contact A) will be ON for a scan cycle. In the next scan cycle it turns OFF.

Program Example:

Ladder Diagram: Instruction:
LD MO
MO M1 AND M1
}_| — }_l NP
ouT YO

Timing Diagram:

Mo_ ]

Operation:
Load NO contact MO
Connect NO contact M1 in series
Negative contact to Positive contact
Drive coil YO

—

wi__ [

: ‘A(scan cycle
YO [

- A'scan cycle
i
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Mnemonic Function Program steps Controllers
ES2/ SA2/
PN Positive contact to Negative contact 1 EX2/ | SS2 | SE/ | SX2
EC5 SE2
Explanation:

When the conditions preceding PN command change from true to false, PN command (works as

contact A) will be ON for a scan cycle. In the next scan cycle it turns OFF.

Program Example:

Ladder Diagram: Instruction: Operation:
LD MO Load NO contact MO
MO M1 AND M1 Connect NO contact M1 in series
i F—r——C o D . »
PN Negative contact to Positive contact
ouT YO Drive coil YO

Timing Diagram:
MO | | |
M1 | | | : |

. Ascan cycle - A'scan cycle
Ve V4

YO
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3.3 Pointers
Mnemonic Operands Function Program steps Controllers
ES2/ SA2/
P PO to P255 Pointer 1 EX2/ | SS2 | SE/ | SX2
EC5 SE2
Explanation:

Pointer P is used with API1 00 CJ and API 01 CALL instructions. The use of P does not need to start
from PO, and the No. of P cannot be repeated; otherwise, unexpected errors may occur. For other

information on P pointers, please refer to section 2.15 in this manual

Program example 1:

Ladder Diagram: Instruction: Operation:
X0 LD X0 Load NO contact X0
— cJ P10 | ¢y P10 Jump to P10
X1 ;
P10 Pointer P10
LD X1 Load NO contact X1
ouT Y1 Drive coil Y1
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3.4 Interrupt Pointers

Mnemonic Function Program steps Controllers
ES2/ SA2/

I Interrupt program pointer 1 EX2/ | SS2 | SE/ | SX2
EC5 SE2

Explanations:
An interruption program has to start with an interruption pointer (Iooo) and ends with API 03 IRET.
| instruction has to be used with API 03 IRET, API 04 El, and API 05 DI. For detailed information on

interrupt pointes, please refer to section 2.15 in this manual.

Program example:

Ladder diagram: Instruction ~ Operation:
code:
el El Enable interruption
Allowable range LD X1 Load NO contact X1
X1 for interruption
L |4® OUT Y1 Drive Y1 coi
4
DI . . .
Pointer of - DI Disable interruption
interruption @
program \ FEND
X2 FEND Main program ends
1001 — I4® A
ﬁ Interruption 1001 Interruption pointer
RET subroutine LD X2 Load NO contact X2
ouT Y2 Drive Y2 coil

IRET Interruption return
External interrupt:
ES2 supports 8 external input interrupts: (1000/1001, X0), (1100/1101, X1), (1200/1201, X2),
(130071301, X3), (1400/1401, X4), (1500/1501, X5), (1600/I1601, X6) and (1700/1701, X7). (01,

rising-edge trigger —T_ 00, falling-edge trigger —L—)

Timer Interrupts:

ES2 supports 3 timer interrupts: 1602 to 1699, 1702 to 1799, (Timer resolution: 1ms), 1805/1899, 1
point (Timer resolution=0.1 ms), available for SE/ES2-E/EC5/SE2 version 1.00, for other series,
firmware version should be V2.00 or later.

Communication Interrupts:

ES2 supports 3 communication interrupts: 1140, 1150 and 1160.

Counter Interrupts:

ES2 supports 8 high-speed counter interrupts: 1010, 1020, 1030, 1040, 1050, 1060, 1070 and 1080.

3-21



DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2&TP Operation Manual - Programming

3.5 Application Programming Instructions

1. PLC instructions are provided with a unique mnemonic name to make it easy to remember
instructions. In the example below the APl number given to the instruction is 12, the

mnemonic name is MOV and the function description is Move.

API Mnemonic Operands Function Controllers
ES2/ SA2/
12 |[ID| Mov |P| (5) (DD | Move EX2/ | SS2 | SE/ | SX2
ECS SE2
Type | Bit Devices Word devices Program Steps
oP XY |M|S|K|HKnX|KnY[KnMKnS| T|C |D | E | F MOV, MOVP: 5 steps
g elr e T L L 1" IDMOV, DMOVP: 9 steps

PULSE, 16-bit, 32-bit

ES2/EX2/EC5]  SS2 | SA2/SE/SE2|  sSx2

2. The area of ‘Operands’ lists the devices (operands) required for the instruction. Identification
letters are used to associate each operand with its function, e.g. D-destination, S-source, n,
m-number of devices. Additional numeric suffixes will be attached if there are more than one
operand with the same function, e.g. S1, S2.

3. When using WPLSoft for programming user program, it is not necessary to remember the
API number of an instruction since WPLSoft offers drop down list to select an instruction.

4.  Applicable controllers are identified by the boxes at the right of the table. For individual
instruction properties of Pulse, 16-bit or 32-bit, please refer to the box down the table.

5.  Pulse operation requires a ‘P’ to be added directly after the mnemonic while 32 bit operation
requires a ‘D’ to be added before the mnemonic, i.e. if an instruction was being used with

both pulse and 32 bit operation it appears as “D***P” where *** is the basic mnemonic.

Instruction Composition

The application instructions are specified by APl numbers 0 --- and each has its mnemonic. When
designing the user program with ladder editing program (WPLSoft), users only need to key in the
mnemonic, e.g. MOV, and the instruction will be inserted. Instructions consist of either just the

instruction or the instruction followed by operands for parameter settings. Take MOV instruction for

example:
X0
f———— MoV K10 D10
~———
Instruction Operand
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Mnemonic : Indicates the name and the function of the instruction

Operand . The parameter setting for the instruction

(S) | Source: if there are more than one source is required, it will be indicated as S1, S2....etc.

(D) | Destination: if there are more than one destination is required, it will be indicated as D1,

Do....etc.

If the operand can only be constant K/H or a register, it will be represented as m, mq, mz, n, ny,

n2...etc.

Length of Operand (16-bit or 32-bit instruction)
The length of operand can be divided into two groups: 16-bit and 32-bit for processing data of

different length. A prefix "D” indicates 32-bit instructions.

16-bit MOV instruction

—)|(IO—| MOV | K10 | D10 |

bit DMOV instruction

When X0 = ON, K10 will be sent to D10.

32

1 When X1 = ON, the content in (D11, D10) will be
—||—| DMOV | D10 | D20 | sent to (D21, D20).
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Explanation of the format of application instruction

O]

)

° 3 2 2 %

Mnemonic Operands Function Controllers
10 ||D| cmP P (sv (s2 (D) Compare ES2/EX2[SS2|SA2[SX2
Type Bit Devices WordDevices Program Ste ps
OoP XY | M| S |K|H]|KnX|KnY|KnM|KnS ‘ T|C|D|E|F | CMP,CMPP: 7 steps
S1 s x| % % | = v | x| % = DCMP, DCMPP: 13steps
Sz * * * * * * * * * * *
D * * * ‘ ‘ ? @
> PULSE 16-bit 32-bit
ES2/EX2 [SS2[SA2]SX2| ES2/EX2 [SS2[SA2[SX2| ES2/EX2 [SS2[SA2[SX2

API number for instruction

The core mnemonic code of instruction

A prefix “D” indicates a 32 bit instruction

A suffix “P* in this box indicates a pulse instruction

Operand format of the instruction

Function of the instruction

Applicable PLC models for this instruction

A symbol “*” is the device can use the index register. For example, device D of operand S1
supports index E and F.

A symbol “*” is given to device which can be used for this operand
Steps occupied by the 16-bit/32-bit/pulse instruction

Applicable PLC models for 16-bit/32-bit/pulse execution instruction.

Continuous execution vs. Pulse execution

1.

There are two execution types for instructions: continuous execution instruction and pulse
instruction. Program scan time is shorter when instructions are not executed. Therefore,
using the pulse execution instruction can reduce the scan time of the program.

The ‘pulse’ function allows the associated instruction to be activated on the rising edge of the
drive contact. The instruction is driven ON for the duration of one program scan.

In addition, while the control input remains ON, the associate instruction will not be executed
for the second time. To re-execute the instruction the control input must be turned from OFF

to ON again.
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Pulse execution instruction When X0 goes from OFF to ON, MOVP
X0 instruction will be executed once and the
F—— move | pto [ b1z | o o
instruction will not be executed again in the scan
period
Continuous execution instruction When X1=0N, the MOV instruction can be

re-executed again in every scan of program. This

X1
F—— wov | pto [ b1z | . o .
is called continuous execution instruction.

Operands

1.

Bit devices X, Y, M, and S can be combined into word device, storing values and data for
operations in the form of KnX, KnY, KnM and KnS in an application instruction.

Data register D, timer T, counter C and index register E, F are designated by general
operands.

A data register D consists of 16 bits, i.e. a 32-bit data register consists of 2 consecutive D
registers.

If an operand of a 32-bit instruction designates DO, 2 consecutive registers D1 and DO will be
occupied. D1 is thehigh word and DO is the low word. This proncipal also applys to timer T
and 16-bit counters CO to C199.

When the 32-bit counters C200 to C255 are used as data registers, they can only be

designataed by the operands of 32-bit instructions.

Operand Data format

1.

X, Y, M, and S are defined as bit devices which indicate ON/OFF status.

2. 16-bit (or 32-bit) devices T, C, D, and registers E, F are defined as word devices.

3. “Kn” can be placed before bit devices X, Y, M and S to make it a word device for performing
word-device operations. (n = 1 refers to 4 bits. For 16-bit instruction, n = K1 to K4; for 32-bit
instruction, n = K1 to K8). For example, K2MO refers to 8 bits, MO to M7.

X0 When X0 = ON, the contents in MO to M7 will

}_{ |— MOV | K2mo | D10 be moved to b0 to b7 in D10 and b8 to b15 will

be set to “0”.
Kn values
16-bit instruction 32-bit instruction

Designated value: K-32,768 to K32,767

Designated value: K-2,147,483,648 to
K2,147,483,647

16-bit instruction: (K1 to K4) 32-bit instruction: (K1 to K8)
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K1 (4 bits) 0to15 K1 (4 bits) | 0to15
K2 (8 bits) 0 to 255 K2 (8 bits) |0 to 255
K3 (12 bits) 0 to 4,095 K3 (12 bits) | 0 to 4,095
K4 (16 bits) -32,768 to +32,767 K4 (16 bits) | 0 to 65,535
K5 (20 bits) |0 to 1,048,575
K6 (24 bits) | 0to 167,772,165
K7 (28 bits) |0 to 268,435,455
K8 (32 bits) |-2,147,483,648 to +2,147,483,647
Flags

1. General Flags

The flags listed below are used for indicating the operation result of the application

instruction:

M1020: Zero flag
M1021: Borrow flag
M1022: Carry flag

M1029: Execution of instruction is completed

All flags will turn ON or OFF according to the operation result of an instruction. For example,
the execution result of instructions ADD/SUB/MUL/DVI will affect the state of M1020 to
M1022. When the instruction is not executed, the ON/OFF state of the flag will be held. The

state of the four flags relates to many instructions. See relevant instructions for more details.

_|

o E—

M1029

|_

SET | MO
DSW| X10 | Y10| DO | KO
RST| MO

2. Error Operation Flags

When X0 = ON, DSW will be
enabled.

When X0 = OFF, MO is
latched. MO will be reset
only when DSW instruction
is completed to activate
M1029.

Errors occur during the execution of the instruction when the combination of application

instructions is incorrect or the devices designated by the operand exceed their range. Other

than errors, the flags listed in the table below will be On, and error codes will also appear.

3. Flags to Extend Functions

Some instructions can extend their function by using some special flags.

Example: instruction RS can switch transmission mode 8-bit and 16-bit by using M1161.
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Device Explanation

M1067 When operational errors occur, M1067 = ON. D1067 displays the error code.
D1069 displays the address where the error occurs. Other errors occurring will

01067 update the contents in D1067 and D1069. M1067 will be OFF when the error is

D1069 cleared.

M1068 When operational errors occur, M1068 = ON. D1068 displays the address
where the error occurs. Other errors occurring wil not update the content in

01068 D1068. RST instruction is required to reset M1068 otherwise M1068 is latched.

Limitations for times of using instructions

Some instructions can only be used a certain number of times in a program. These instructions

can be modified by index registers to extend their functionality.

1.

Instructions can be used once in a program:

API 60 (IST) API 155 (DABSR)

Instruction can be used twice in a program:
API 77 (PR)

Instruction can be used 8 times in a program:
API 64 (TTMR)

For counters C232 to C242, the total max times for using DHSCS, DHSCR and DHSZ

instructions: 6. DHSZ can only be used less than 6 times.

For counters C243, C245 to C248, C251, C252, the total max times for using DHSCS,

DHSCR and DHSZ instructions: 4. DHSZ takes up 2 times of the total available times.

For counters C244, C249, C250, C253, C254, the total max times for using DHSCS, DHSCR

and DHSZ instructions: 4. DHSZ takes up 2 times of the total available times.

Limitation of synchronized execution

Most instructions have no limitation on the times to be used in a program, but there are limitations

on the number of instruction to be executed in the same scan cycle.

1.

Only 1 instruction can be executed at the same scan cycle: APl 52 MTR, API 69 SORT, API
70 TKY, API 71 HKY, APl 72 DSW, API 74 SEGL, API 75 ARWS.

Only 4 instruction can be executed at the same scan cycle: APl 56 SPD, API 169 HOUR.
There is no limitation on the times of using the high-speed output instructions API 57 PLSY,
API 58 PWM, API 59 PLSR, APl 156DZRN, API 158 DDRVI, API 159 DDRVA and API 195
DPTPO, but only one high-speed output instruction will be executed in the same scan time.
There is no limitation on the times of using the communication instructions APl 80 RS, API
100 MODRD, API 101 MODWR, API 102 FWD, API 103 REV, API 104 STOP, API 105 RDST,
APl 106 RSTEF , API 150 MODRW, but only one communication instruction will be executed

on single COM port during the same scan cycle.
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Numeric Values

1. Devices indicates ON/OFF status are called bit devices, e.g. X, Y, M and S. Devices used for
storing values are called word devices, e.g. T, C, D, E and F. Although bit device can only be
ON/OFF for a single point, they can also be used as numeric values in the operands of
instructions if the data type declaration device Kn is added in front of the bit device.

2. For 16-bit data, K1 to K4 are applicable. For 32-bit data, K1 to K8 are applicable. For

example, K2MO refers to a 8-bit value composed of MO to M7.

Valid data

—

M15 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO
lof1Jol1fJoJ1fJoJ1JofJ1Jof1Jol1]o]1]

Low byte
! Transmit to
Reset to 0

D1: 0:0 :0:0:0:0:0:0]l0]1flol1]Jo]1f[of1]

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

! Equals
Low byte

DifoJoJoJoJoJoJoJoJo[1Jo]J1JToJ1JoT[]1]

3.  Transmit K1MO, K2ZMO, K3MO to 16-bit registers. Only the valid bit data will be transmitted
and the upper bits in the 16-bit register will all be filled with 0. The same rule applies when
sending K1M0, K2M0, K3MO0, K4M0, K5MO, K6MO0, K7MO to 32-bit registers.

4.  When the Kn value is specified as K1 to K3 (K4 to K7) for a 16-bit (32-bit) operation, the
empty upper bits of the target register will be filled with “0.” Therefore, the operation result in

this case is positive since the MSB(Most significant bit) is 0.

MO The BCD value combined by X0 to X7 will be
}—H—} BIN || K2X0 | DO |

converted to DO as BIN value.

Assign Continuous Bit Numbers

As already explained, bit devices can be grouped into 4 bit units. The “n” in Kn defines the number
of groups of 4 bits to be combined for data operation. For data register D, consecutive D refers to
DO, D1, D2, D3, D4...; For bit devices with Kn, consecutive No. refers to:

K1X0 K1X4 K1X10 K1X14...
K2Y0 K2Y10 K2Y20 Y2X30...
K3MO K3M12 K3M24 K3M36...
K4S0 K4S16 K4S32 K4S48...

Note: To avoid errors, please do not skip over the continuous numbers. In additoin, when K4YO0 is
used in 32-bit operation, the upper 16-bit is defined as 0. Therefore, it is recommended to use
K8YO0 in 32bit operation.
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Floating Point Operation
The operations in DVP-PLC are conducted in BIN integers. When the integer performs division,
e.g. 40 + 3 = 13, the remainder will be 1. When the integer performs square root operations, the

decimal point will be left out. To obtain the operation result with decimal point, please use floating

point instructions.

Application instructions revelant to floating point:

FLT DECMP DEZCP DMOVR DRAD
DDEG DEBCD DEBIN DEADD DESUB
DEMUL DEDIV DEXP DLN DLOG
DESQR DPOW INT DSIN DCOS
DTAN DASIN DACOS DATAN DADDR
DSUBR DMULR DDIVR FLDX FAND>X
FORX

Binary Floating Point
DVP-PLC represents floating point value in 32 bits, following the IEEE754 standard:

_— 8-bit\ 23-bit
| S | exponent | mantissa |
b31 b0
|—> Sign bit
0: positive
1: negative

Equation (-1)° x2**x1.M;B =127
Therefore, the range of 32-bit floating point value is from +2-126to £2+128 j.e. from £1.1755x10-38 to
+3.4028x10%38,

Example 1: Represent “23” in 32-bit floating point value

Step 1: Convert “23” into a binary value: 23.0 = 10111

Step 2: Normalize the binary value: 10111 = 1.0111 x 24, in which 0111 is mantissa and 4 is
exponent.

Step 3: Obtain the exponent: “E-B=4>E-127=4 . E=131=100000112

Step 4: Combine the sign bit, exponent and mantissa into a floating point

0 10000011 011100000000000000000002 = 41B8000016

Example 2: Represent “-23.0” in 32-bit floating point value

The steps required are the same as those in Example 1 and only differs in modifying the sign bit
into “1”.

110000011 01110000000000000000000,=C1B80000+6

DVP-PLC uses registers of 2 continuous No. to store a 32-bit floating point value. For example, we
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use registers (D1, DO) for storing a binary floating point value as below:

je—— D1(b15~b0) > DO(b15~b0) ——|
27 26 25 21 20 2—1 272 2—3 2717 2—18 2—19 2—20 2—21 2—22 2—23
[s [E7[E6 [E5] § S TE1]E0[A22[A21]A20]G G TAs[A5[A4 [A3]A2A1]A0]
b31 b30 b29 b28 b24 b23 b22 b21 b20 b6 b5 b4 b3 b2 b1 b0
|¢»|e—8 bits of exponent—p|< 23 bits of mantissa —————|

L Hidden decimal point
Sign bit (0: positive 1: negative)

When b0~b31 is 0, the content is 0.

Decimal Floating Point

B Since the binary floating point value is not very user-friendly, we can convert it into a decimal
floating point value for use. However, please note that the floating point operation in DVP-PLC
is still operated in binary floating point format.

B The decimal floating point is represented by 2 continuous registers. The register of smaller
number is for the constant while the register of bigger number is for the exponent.

Example: Store a decimal floating point in registers (D1, DO)

Decimal floating point = [constant DQ] x 10 [exponent D1]

Constant DO = 1,000 to £9,999

Exponent D1 =-41 to +35

The constant 100 does not exist in DO because 100 is represented as 1,000 x 10-'. The range of

decimal floating point is £1175 x 10-4' to +3402x10*35.

B The decimal floating point can be used in the following instructions:
D EBCD: Convert binary floating point to decimal floating point

D EBIN: Convert decimal floating point to binary floating point

B Zero flag (M1020), borrow flag (M1021), carry flag (M1022) and the floating point operation
instruction
Zero flag: M1020 = On if the operational result is “0”.
Borrow flag: M1021 = On if the operational result exceeds the minimum unit.
Carry flag: M1022 = On if the absolute value of the operational result exceeds the range of

use.
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Index register E, F
The index registers are 16-bit registers. There are 16 devices including EO to E7 and FO to F7.
® E and F index registers are 16-bit data registers
which can be read and written.

= |f you need a 32-bit register, you have to designate

16-bit 16-bit E. In this case, F will be covered up by E and
’ FO ‘ ’ EO ‘ cannot be used; otherwise, the contents in E may
/ 32-bit \ become incorrect. (We recommend you use MOVP
’ FO | EO ‘ instruction to reset the contents in D to 0 when the
High byte  Low byte PLC is switched on.)

= Combination of E and F when you designate a
32-bit index register: (EO, F0), (E1, F1), (E2, F2), ...
(E7, F7)

Devices modifiable: P, X, Y, M, S, KnX, KnY, KnM, KnS, T, C, D.

E and F can modify the devices listed above but cannot modify themselves and Kn., e.g. KAMOEO
is valid and KOEOMO is invalid. Grey columns in the table of operand at the beginning page of each
application instruction indicate the operands modifiable by E and F.

If you need to modify device P, I, X, Y, M, S, KnX, KnY, KnM, KnS, T, C and D by applying E, F, you

have to select a 16-bit register, i.e. you can designate E or F.
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3.6 Detailed Instruction Explanation

3.6.1 Loop Control

Mnemonic Applicable to STEPS

API . . PULSE Function ES2 SA2 .
16 bits 32 bits EX2 | SS2| SE | SX2|16-bit | 32-bit
EC5 SE2
00 CcJ - v | Conditional jump viliv|v]v]| 3 -
01| CALL - v | Call subroutine vl ivi|v]|v]| 3 -
02 | SRET - - | Subroutine return V| vV ]|V 1 -
03 IRET - - | Interrupt return Vv v |V 1 -
04 El - - | Enable interrupt vilv]|v|v 1 -
05 DI - - | Disable interrupt vilv]|v|v 1 -
06 | FEND ) ) The end of the main program VR RV 1 i
(First end)

07 | WDT - v' | Watchdog timer refresh ilv|v]|Vv 1 -
08 FOR - - | Start of a For-Next Loop v iv|iv]|v]3 -
09 | NEXT - - | End of a For-Next Loop V| vV ]|V 1 -
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API Mnemonic Operands Function Controllers
ES2/ SA2/
00 cJ P ) Conditional Jump EX2/ | SS2 | SE/ | SX2
EC5 SE2
OP Range Program Steps
PULSE, 16-bit
ES2/EX2/EC5 SS2 | SA2/SE/SE2 | SX2
(S) |POtoP255 CJ, CJP: 3 steps
Operands:

S: The destination pointer P of the conditional jump.

Explanations:
1. If users need to skip a particular part of PLC program in order to shorten the scan time and
execute dual outputs, CJ instruction or CJP instruction can be adopted.
2. When the program designated by pointer P is prior to CJ instruction, WDT timeout will occur
and PLC will stop running. Please use it carefully.
3. CJinstruction can designate the same pointer P repeatedly. However, CJ and CALL cannot
designate the same pointer P; otherwise operation error will occur
4. Actions of all devices while conditional jump is being executed:
a) Y, M and S remain their previous status before the conditional jump takes place.
b) 10ms and 100ms timer that is executing stops.
c) Timer T192 to T199 that execute the subroutine program will continue and the output
contact executes normally.
d) The high-speed counter that is executing the counting continues counting and the output
contact executes normally.
e) General counters stop executing.
f) If timer is reset before CJ instruction executes, the timer will still be in the reset status
while CJ instruction is being executed.
g) The application instructions that are being executed, i.e. DHSCS, DHSCR, DHSZ, SPD,
PLSY, PWM, PLSR, PLSV, DRVI, DRVA, continue being executed.
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Program example 1:
When X0 = ON, the program will skip from address 0 to N (Pointer P1) automatically and keep on
executing. Instructions between address 0 and N will be skipped..

When X0 = OFF, program flow will proceed with the row immediately after the CJ instruction.

(CJinstruction)

—_—
X0
o HHF— ci | P1 |
X1 0
LR
X2
G

Program example 2:
1. The instruction CJ between the instruction MC and the instruction MCR can be used in the five
conditions below.
a). The execution of the program jumps from the part of the program outside one MC/MCR
loop to the part of the program outside another MC/MCR loop.
b). The execution of the program jumps from the part of the program outside the MC/MCR
loop to the part of the program inside the MC/MCR loop.
c). The execution of the program jumps from the part of the program inside the MC/MCR loop
to the part of the program inside the MC/MCR loop.
d). The execution of the program jumps from the part of the program inside the MC/MCR loop
to the part of the program outside the MC/MCR loop.
e). The execution of the program jumps from the part of the program inside one the MC/MCR

loop to the part of the program inside another the MC/MCR loop.

X0
——— MC NO
X2
— p— cJ PO
X3
—— cJ P1
X1
——4%—————{ MC N1 | ol lo
M1000
1
MCR | N1
M1000
o[
MCR | NO
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When the instruction MC is executed, the previous state of the switch contact is put onto the

top of the stack inside the PLC. The stack is controlled by the PLC, and cannot be changed by

users. When the instruction MCR is executed, the previous state of the switch contact is

popped from the top of the stack. Under the conditions listed in (b), (d), and (e) above, the

number of times the items are pushed onto the stack may be different from the number of

times the items are popped from the stack. When this situation occurs, at most 32 items can

be pushed onto the stack, and the items can be popped form the stack until the stack is empty.

Therefore, when CJ or CJP is used with MC and MCR, users have to be careful of the pushing

of the item onto the stack and the popping of the item from the stack.

Program example 3:

The table explains the device status in the ladder diagram below.

Contact state

Contact state

Output coil state

AR before CJ execution| during CJ execution during CJ execution
M1, M2, M3 OFF M1, M2, M3 Y1, M20, S1 OFF
OFF—ON
Y. M, S M1, M2, M3
’ t *1
M1, M2, M3 ON ON—OFF Y1™, M20, S1ON
M4 OFF M4 OFF—ON Timer is not activated
10ms, " - -
100ms Timer TO immediately stops and
Timer2 M4 ON M4 ON—OFF is latched. When M0 ON = OFF,
imer .
TO will be reset.
1ms,10ms, M6 OFF M6 OFF—ON Timer T240 is not activated
100ms Timer T240 immediately stops
accumulative | M6 ON M6 ON—OFF and is latched. When MO ON -
Timer OFF, T240 will still be latched.
M7, M10 OFF M10 is ON/OFF Counter CO stops
triggered
*3
COto C234 M7 OFE, M10 is M10 is ON/OFF Counter CQ stops and latched.
. . When MO is OFF, CO resumes
ON/OFF triggered triggered .
counting.
M11 OFF M11 OFF—ON Application instructions will not
be executed.
Application The skipped application
instruction M11 ON M11 ON—>OFF instruction will not be executed

but API 53 to 59, APl 157 t0159
keep executing.

*1: Y1 is dual output. When MO is OFF, it is controlled by M1. When MO is ON, M12 will control Y1

*2: When timer that subroutine used (T184 to T199) executes first and then CJ instruction is

executed, the timer will keep counting. After the timer reaches the set value, output contact of

timer will be ON.

*3: When high-speed counters (C235 to C254) executes first and then CJ instruction is executed,

the counter will keep counting and its associated output status remains.
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Y1 is a dual output. When MO = OFF, Y1 is controlled by M1. MO = ON, Y1 is controlled by M12.

R s T T
| e T
M [ T o]
———— RsT | co |
———— onT |
———— wov | ks [ oo |
Po —— ci |

P63 [ F———— RST | T240 |
4| RST | co |
L RsT | Do |

END
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API Mnemonic Operands Function Controllers
ES2/ SA2/
01 CALL |P ) Call Subroutine EX2/ | SS2 | SE/ | SX2
EC5 SE2
oP Valid Range Program Steps
PULSE, 16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2|  SX2
(S) |POtoP255 CALL, CALLP: 3 steps
Operands:

S: The destination pointer P of the call subroutine.

Explanations:

1.

When the CALL instruction is active it forces the program to run the subroutine associated with
the called pointer.

A CALL instruction must be used in conjunction with FEND (API 06) and SRET (API 02)
instructions.

The program jumps to the subroutine pointer (located after an FEND instruction) and
processes the contents until an SRET instruction is encountered. This forces the program

flow back to the line of ladder immediately following the original CALL instruction.

Points to note:

o M »DN

Subroutines must be placed after FEND instruction.

Subroutines must end with SRET instruction.

CALL pointers and CJ instruction pointers are not allowed to coincide.

CALL instructions can call the same CALL subroutine any number of times.

Subroutines can be nested 5 levels including the initial CALL instruction. (If entering the six

levels, the subroutine won’t be executed.)
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APl || Mnemonic Function Controllers
ES2/ SA2/
02 SRET Subroutine Return EX2/ | SS2 | SE/ | SX2
EC5 SE2
OoP Descriptions Program Steps
No contact to drive the instruction is required SRET: 1 step
N/A Automatically returns program execution to the address
after CALL instruction in O100.

16-bit

ES2/EX2/EC5] SS2 | SA2/ISE/SE2 |  sx2

Explanations:
SRET indicates the end of subroutine program. The subroutine will return to main program and

begin execution with the instruction after the CALL instruction.

Program example 1:
When X0 = ON, the CALL instruction will jump to P2 and run the subroutine. With the execution of

the SRET instruction, it will jump back to address 24 and continue the execution.

X0
20 —|}—| CALL | P2 |Ca|lsubroutineP2
X1
24
0>
FEND
M1
2 A1
o F
2
ISRET Subroutine return

Subroutine

Program example 2:

1. When the rising-edge of X20 is triggered, CALL P10 instruction will transfer execution to
subroutine P10.

When X11 is ON, execute CALL P11, jump to and run subroutine P11.

When X12 is ON, execute CALL P12, jump to and run subroutine P12.

When X13 is ON, execute CALL P13, jump to and run subroutine P13.

When X14 is ON, execute CALL P14, jump to and run subroutine P14. When the SRET

o M 0N

instruction is reached, jump back to the last P subroutine to finish the remaining instructions.
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6. The execution of subroutines will go backwards to the subroutine of upper level until SRET

instruction in P10 subroutine is executed. After this program execution will return to the main

program.

P10

P11

P12

Main
Program

P13

Subroutine

—>|((|)——| inc | Do |\
—X|2f(|)— CALL | P10

—)|((|)——| INC | D1 |
e | oo |
—X|2)1—| caLL | P11 |
—XV?——| inc | D11 |
—XV2|——| INC | D20 H
—X|2}2—| caL | P12 |
1 e | ot |

SRET

i

P14

> Subroutine

X2
Iy INC D30
—X|2|3—| CALL | P13 |
—ﬁ——| INC D31 |
—)l(/T——| INC | D40
Y22
—X|2I4—| CALL | P14 |
—)ﬁ——| INC | D41 |
—)ﬁ——| INC D50

i)

SRET

END

Subroutine

Subroutine

Subroutine
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API Mnemonic Function Controllers
ES2/ SA2/
03 IRET Interrupt Return EX2/| SS2 | SE/ | SX2
EC5 SE2
oP Descriptions Program Steps
No contact to drive the instruction is required. IRET: 1 step
N/A IRET ends the processing of an interrupt subroutine and
returns execution back to the main program

16-bit
ES2/EX2/EC5] SS2 | SA2/ISE/SE2 |  sx2
API Mnemonic Function Controllers
ES2/ SA2/
04 El Enable Interrupt EX2/| SS2 | SE/ | SX2
EC5 SE2
oP Descriptions Program Steps
No contact to drive the instruction is required. El: 1 step
Enables Interrupts, explanation of this instruction also
N/A | coincides with the explanation of the DI (disable interrupts
instruction), see the DI instruction for more information.
M1050 to M1059
16-bit
ES2/EX2/EC5| SS2 SA2/SE/SE2 SX2
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API Mnemonic Function Controllers
ES2/ SA2/
05 DI Disable Interrupt EX2/ | SS2 | SE/ | SX2
EC5 SE2
oP Descriptions Program Steps
No contact to drive the instruction is required. DI: 1 step

DI instruction disables PLC to accept interrupts.

N/A When the special auxiliary relay M1050 to M1059 for
disabling interruption is driven, the corresponding

interruption request will not be executed even in the range

allowed for interruptions.

16-bit

ES2/EX2/EC5 SS82 SA2/SE/SE2 SX2

Explanations:

1.

El instruction allows interrupting subroutine in the program, e.g. external interruption, timer
interruption, and high-speed counter interruption.

In the program, interruption subroutines are enabled between El and DI instructions. If there is
no section requires to be interrupt-disabled, DI instruction can be omitted.

Interrupt subroutines must be placed after the FEND instruction.

Other interrupts are not allowed during execution of a current interrupt routine.

When many interruptions occur, the priority is given to the firstly executed interruption. If
several interruptions occur at the same time, the priority is given to the interruption with the
smaller pointer No.

Any interrupt request occurring between DI and El instructions will not be executed
immediately. The interrupt will be memorized and executed when the next El occurs.

When using the interruption pointer, DO NOT repeatedly use the high-speed counter driven by
the same X input contact.

When immediate I/O is required during the interruption, write REF instruction in the program to

update the state of 1/0O

Points to note:

Interrupt pointers (1):
a) External interrupts: 8 points including (1000/1001, XO0), (I1100/1101, X1), (1200/1201, X2),

(130071301, X3), (1400/1401, X4), (1500/1501, X5), (1600/1601, X6) and (I700/1701, X7) (00
designates interruption in falling-edge, 01 designates interruption in rising-edge)
Timer interrupts: 2 points including 1605 to 1699 and 1705 to 1799 (Timer resolution = 1ms),

Timer interrupts: 1 point including 1805 to 1899 (Timer resolution = 0.1ms), available for SE,
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ES2-E/EC5/SE2, for other modules, this function is available for modules with firmware V2.00
or later.

b) High-speed counter interrupts: 8 points including 1010, 1020, 1030, 1040, 1050, 1060, 1070, and
1080. (used with AP1 53 DHSCS instruction to generate interrupt signals)

c) Communication interrupts: 3 points including 1140, 1150 and 1160

d) Associated flags:

Flag Function
M1050 Disable external interruption 1000 / 1001
M1051 Disable external interruption 1100 / 1101
M1052 Disable external interruption 1200 / 1201
M1053 Disable external interruption 1300 / 1301
M1054 Disable external interruption 1400 / 1401
M1055 Disable external interruption 1500 / 1501, 1600 / 1601, 1700 / 1701
M1056 Disable timer interrupts 1605 to 1699
M1057 Disable timer interrupts 1705 to 1799 and 1805 to 1899
M1059 Disable high-speed counter interruptions 1010 to 1080
M1280 |1000/1001 Reverse interrupt trigger pulse direction (Rising/Falling)
M1284 |1400/1401 Reverse interrupt trigger pulse direction (Rising/Falling)
M1286 |1600/1601 Reverse interrupt trigger pulse direction (Rising/Falling)

Note: Default setting of 1000(XO0) is falling-edge triggered. When M1280=0ON and El is enabled,

PLC will reverse X0 as rising-edge triggered. To reset X0 as falling-edge, reset M1280 first
and execute DI instruction. After this, X0 will be reset as falling-edge when El is executed

again.

Program example:

During the PLC operation, the program scans the instructions between El and DI, if X1 or X2 are
ON, the subroutine A or B will be interruptted. When IRET is reached, the main program will
resume.

E

X1

g
— Enabled interrupt

} Disabled interrupt

E
} Enabled interrupt
FEND

|101—H—®
0

|201—||—®
1y

H

} Interrupt subroutine A

Interrupt subroutine B
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API Mnemonic Function Controllers
ES2/ SA2/
06 FEND The End of The Main Program (First End) EX2/ | SS2 | SE/ | SX2
EC5 SE2
oP Descriptions Program Steps
N/A No contact to drive the instruction is required. FEND: 1 step
16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sSx2
Explanations:

1.

CJl

The program flow ¢

when

X1=off

Use FEND instruction when the program uses either CALL instructions or interrupts. If no
CALL instruction or interrupts are used, use END instruction to end the main program.

The instruction functions same as END instruction in PLC operation process.

CALL subroutines must be placed after the FEND instruction. Each CALL subroutine must end
with the SRET instruction.

Interrupt subroutines must be placed after the FEND instruction. Each interrupt subroutine
must end with the IRET instruction.

When using the FEND instruction, an END instruction is still required, but should be placed as
the last instruction after the main program and all subroutines.

If several FEND instructions are in use, place the subroutine and interruption service
programs between the final FEND and END instruction.

When CALL instruction is executed, executing FEND before SRET will result in errors.

When FOR instruction is executed, executing FEND before NEXT will result in errors.

nstruction Program Flow

: The program flow when X0=On

X0=off, : 0 : program jumps to PO

Main program

i

CALL P63

Main program

FEND
PO Main program

FEND

i

P63

|

Command CALL subroutine l

SRET

1301 Interrupt subroutine

H

IRET

END
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CALL Instruction Program Flow

The program flow « >
when X0=off, ! 0
X1=off :

m

The program rowE
when X0=0ff,
Main program X1=0n.

lﬁiéi

CALL P63

Main program

FEND
PO Main program

FEND

i

P63

|

Command CALL subroutine

SRET

1301 Interrupt subroutine

IRET

i

m
=z
o
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API Mnemonic Function Controllers
ES2/ SA2/
07 WDT | P | Watchdog Timer Refresh EX2/| 8S2 | SE/ | SX2
EC5 SE2
OP Descriptions Program Steps
N/A WDT, WDTP: 1 step
PULSE, 16-bit
ES2/EX2/EC5 SS2 | SA2/SE/SE2 |  sx2

Explanations:

1.

WDT instruction can be used to reset the Watch Dog Timer. If the PLC scan time (from
address 0 to END or FEND instruction) is more than 200ms, the ERROR LED will flash. In this
case, users have to turn the power OFF and then ON to clear the fault. PLC will determine the
state of RUN/STOP according to RUN/STOP switch. If there is no RUN/STOP switch, PLC will
return to STOP status automatically.
Time to use WDT:
a) When an error occurs in the PLC system.
b) When the scan time of the program exceeds the WDT value in D1000. It can be modified
by using the following two methods.
i. Use WDT instruction

ST|EPO WIIDT END(FEND)

e——e—>
T1 T2

i. Use the set value in D1000 (Default: 200ms) to change the time for watchdog.

Points to note:

1.

When the WDT instruction is used it will operate on every program scan as long as its input
condition has been made. To force the WDT instruction to operate for only ONE scan, users
have to use the pulse (P) format of the WDT instruction, i.e. WDTP.

The watchdog timer has a default setting of 200ms. This time limit can be customized to users

requirement by editing the content in D1000, the wathdog timer register.
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Program example:

If the program scan time is over 300ms, users can divide the program into 2 parts. Insert the WDT

instruction in between, making scan time of the first half and second half of the program being less

than 200ms.

300ms program

END

Dividing the program to two parts
so that both parts scan time are
less than 200ms.

150ms program

X0

WDT

— > Watchdog timer reset

150ms program

END
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APl || Mnemonic | Operands Function Controllers
ES2/ SA2/
08 FOR ) Start of a FOR-NEXT Loop EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|{Y|M|S|K|H|[KnX|[KnY|KnM|KnS| T |C E | F |FOR: 3 steps
S * * * * * * * * * *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:
S: The number of times for the loop to be repeated.
APl || Mnemonic Function Controllers
ES2/ SA2/
09 NEXT End of a FOR-NEXT Loop EX2/| 8S2 | SE/ | SX2
EC5 SE2
OP Descriptions Program Steps
N/A No contact to drive the instruction is required. NEXT: 1 step
16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sSx2

Explanations:

1. FOR and NEXT instructions are used when loops are needed. No contact to drive the

instruction is required.

2. “N” (number of times loop is repeated) may be within the range of K1 to K32767. If the range
N=K1, N is regarded as K1.

3. An error will occur in the following conditions:

NEXT instruction is before FOR instruction.

FOR instruction exists but NEXT instruction does not exist..
There is a NEXT instruction after the FEND or END instruction.

Number of FOR instructions differs from that of NEXT instructinos.

4. FOR to NEXT loops can be nested for maximum five levels. Be careful that if there are too

many loops, the increased PLC scan time may cause timeout of watchdog timer and error.

Users can use WDT instruction to modify this problem.
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Program example 1:
After program A has been executed for 3 times, it will resume its execution after NEXT instruction.
Program B will be executed for 4 times whenever program A is executed once. Therefore, program

B will be executed 3 x 4 = 12 times in total.

iy
——— 1 FOR | K3 |
——— 1 ForR | ka | F
B| |A

&

Ji

a

&

Program example 2:
When X7 = OFF, PLC will execute the program between FOR to NEXT. When X7 = ON, CJ
instruction jumps to P6 and avoids executing the instructions between FOR to NEXT.

X7
— F—————— ¢J P6

MO

—4f—— MOV KO DO

FOR K3
MO
—4 MOV DO D1
INC DO
MEXT
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Program example 3:
Users can adopt CJ instruction to skip a specified FOR to NEXT loop. When X1 = ON, CJ

instruction executes to skip the most inner FOR to NEXT loop.

PO

X0

—— TvrR | T0 | K10 |

| FOR [Kax100
X0
———— INnc | Do |
| FOR | k2 |
X0
———— INC D1 |
| FOR | K3 |
X0
- INC D2
| FOR | ka4 |
X0
- — WDT
INC | D3
X1
— | cJ PO
| FOR | K5 |
X0
—+——— INCc | D4 |
i NEXT
i NEXT
i NEXT
i NEXT
{ NEXT
END
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3.6.2 Transmission Comparison

Mnemonic Applicable to STEPS
API . . PULSE Function ES2 SA2 . .
16 bits 32 bits EX2 | SS2 | SE | SX2 | 16-bit | 32-bit
EC5 SE2
10 CMP DCMP v' | Compare v | v | v ]| v 7 13
" ZCP DzZCP v' | Zone compare v vV 9 17
12 MOV DMOV v | Move v | v | v ]| v 5 9
13 | SMOV - v" | Shift move viivi|iv|v |1 -
14 CML DCML v" | Complement Vi ivi|iv]|v] 5 9
15 | BMOV - v" | Block move Vv vV 7 -
16 | FMOV |DFMOV | v |Fill move viivi]|v]|v 7 13
17 XCH DXCH v" | Exchange v | v v ]| v 5 9
18 BCD DBCD v" | Convert BIN to BCD Vv vV 5 9
19 BIN DBIN v" | Convert BCD to BIN Vv vV 5 9
343| MOV DMOV v | Move | v|v ]| v 7 -
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API Mnemonic Operands Function Controllers
ES2/ SA2/
10 ||[D| cmP |P| (Sp G (DD | Compare EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP XY |M|S|K|H|[KnX|KnY|KnM|KnS| T |C |D |E | F |CMP, CMPP: 7 steps
21 el LTt T 1 L IDCMP, DCMPP: 13 steps
2
D * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sx2
Operands:

S1: Comparison Value 1 Sz: Comparison Value 2  D: Comparison result

Explanations:

1. The contents of S1 and S, are compared and D stores the comparison result.

2. The comparison values are signed binary values. If b15=1 in 16-bit instruction or b31=1 in

32-bit instruction, the comparison will regard the value as a negative binary value.

3. Operand D occupies 3 continuous devices. D, D +1, D +2 hold the comparison results,

D=ONif$1>8;, D+1=0ONifS§1=8S;, D+2=0NifS$1<8S;

4. If operand 84, Sz use index register F, only 16-bit instruction is available.

Program example:

1. IfDissetas YO0, then YO, Y1, Y2 will display the comparison results as shown below.
2. When X20 = ON, CMP instruction is executed and one of YO, Y1, Y2 will be ON. When X20 =

OFF, CMP instruction is not executed and YO, Y1, Y2 remain in their previous condition.

X20

——{——— owp | k10 | p1o | vo |
Y0
— — 1fK10>D10, YO =On
Y1
L |}— IfK10=D10, Y1=0On
Y2
- {— 1fK10<D10, Y2= On

3. Use RST or ZRST instruction to reset the comparison result.

X10 X10
— RST MO }—VP72RST MO

M2

RST M1

RST M2
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API Mnemonic Operands Function Controllers
ES2/ SA2/
11 ||D| zCP |P G2 8) (D) | zone Compare E>é25/ ss2 SSEEé SX2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D |E | F |ZCP, ZCPP: 9 steps
St Lttt Lttt T LT IDZCP, DZCPP: 17 steps
SZ * * * * * * * * * * *
S * * * * * * * * * * *
D * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5]  SS2 [ SA2/SE/SE2 |  sSx2
Operands:

S1: Lower bound of zone comparison  S2: Upper bound of zone comparison  S: Comparison

value D: Comparison result

Explanations:

1. S is compared with its lower bound $4 and upper bound S;. D stores the comparison results.

2. The comparison values are signed binary values. If b15=1 in 16-bit instruction or b31=1 in
32-bit instruction, the comparison will regard the value as a negative binary value.

3. Operand S+ should be smaller than operand Sz, When S1> S;, the instruction takes S1as the
1st comparison value and performs normal comparison similar to CMP instruction.

4. |If operand S1, Sz, and S use index register F, only 16-bit instruction is available.
Operand D occupies 3 continuous devices. D, D +1, D +2 hold the comparison results,
D=ONifS1>S,D+1=0ONifS1=S=8;, D+2=0NifS2<8

Program example:

1. If Dis set as MO, then MO, M1, M2 will work as the program example below.

2. When X0 = ON, ZCP instruction is driven and one of MO, M1, M2 is ON. When X0 = OFF, ZCP
instruction is not driven and M0, M1, M2 remain in the previous status.

L T 7cr | kw0 [ <0 [ o0 | wo |

MO
— — 1fC10<K10, M0 =0On

M1
| — 1fK10£C10 £K100, M1 = On

M2
| — 1fC10>K100,M2=0n

3. Use RST or ZRST instruction to reset the comparison result.

st [ wo | H——{z=sT o [ we |
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API Mnemonic Operands Function Controllers
ES2/ SA2/
12 |ID MOV P (:) (:) Move EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S |K|H[KnX|KnY|KnM|KnS| T|C |D|E |F |MQOV, MOVP: 5 steps
g ppr Lttt T L [DMOV, DMOVP: 9 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sx2
Operands:

S: Source of data

Explanations:

1. When this instruction is executed, the content of S will be moved directly to D. When this

D: Destination of data

instruction is not executed, the content of D remains unchanged

2. If operand S and D use index register F, only 16-bit instruction is applicable

Program example:

1. MOV will move a 16-bit value from the source location to the destination.

When X0 = OFF, the content of DO remains unchanged. If X0 = ON, the data in K10 is

a)

b)

moved to DO.
When X1 = OFF, the content of D10 remains unchanged. If X1 = ON, the data of TO is

moved to D10 data register.

2. DMOV will move a 32-bit value from the source location to the destination.
a) When X2 = OFF, the content of (D31, D30) and (D41, D40) remain unchanged.
b) When X2 = ON, the data of (D21, D20) is moved to (D31, D30) data register. Meanwhile,
the data of C235 is moved to (D41, D40) data register.

—|X|0—| mov | k10 | Do |

_|x|1—| mov [ To | D10 |

—|X|2——| pmov | p20 | D30 |

—| DMOVI C235 | D40 |
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API Mnemonic Operands Function Controllers
Shift ES2/ SA2/
13 smov |P| (D m @ EX2/ | SS2 | SE/ | SX2
Move EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H[KnXKnYKnMKnS| T|C|D|E|F|SMOV, SMOVP: 11 step
S * * * * * * * * *
m1 L
m2 * *
D * * * * * * * *
n * *
PULSE, 16-bit
ES2/EX2/EC5]  SS2 | SA2SE/SE2|  sSXx2
Operands:

S: Source device  mq: Start digit to be moved from source device mz: Number of digits to be

moved  D: Destination device  n: Start digit of the destination device for the moved digits

Explanation:

1. This instruction is able to re-allocate or combine data. When the instruction is executed, my
digits of contents starting from digit m (from high digit to low digit) of S will be sent to m2 digits
starting from digit n (from high digit to low digit) of D.

2. M1168 is used for designating SMOV working mode. When M1168 = ON, the instruction is in
BIN mode. When M1168 = OFF, the instruction is in BCD mode.

Points to note:
1. Therangeofmq:1-4
2. Therange of mz2: 1 — mjy

3. Therangeofn:mz; -4

Program example 1:

1. When M1168 = OFF (in BCD mode) and X0 = ON, the 4% (thousand) and 3" (hundred) digit of
the decimal value in D10 start to move to the 3™ (hundred) and 2™ (ten) digit of the decimal
value in D20. 10%and 10° of D20 remain unchanged after this instruction is executed.

2. When the BCD value exceeds the range of 0 to 9,999, PLC detects an operation error and will
not execute the instruction. M1067, M1068 = ON and D1067 stores the error code OE18
(hex).
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M1001

X0
—||—|SMOV| D10| K4 | K2 | D20| K3 |

HEEEEEEEEEEEEE D10(BIN 16bit)

v Auto conversion
10° | 102 | 10" | 10 D10(BCD 4 digits)
No variatioﬁ \4 No variation l Shift move

100 | 100 [ 10" | 10 D20(BCD 4 digits)

v l Auto conversion
HEEEEEEEEEEERER D20(BIN 16bit)

If D10 = K1234, D20 = K5678 before execution, D10 remains unchanged and D20 = K5128
after execution.

Program example 2:

When M1168 = ON (in BIN mode) and SMOV instruction is in use, D10 and D20 will not be
converted in BCD format but be moved in BIN format (4 digits as a unit).
M1000

X0
—{—— smov [ p1o [ ke | w2 | D20 | k3 |

Digit4 Digit3  Digit2 Digit 1
LLEETTTTTTT Tl ]  pto®iN1ebi

\\ | shitmove

HEEERNEREENNEEEN D20(BIN 16bit)
Digit 4 Digit 3 Digit 2 Digit 1
No variation No variation

If D10 = H1234, D20 = H5678 before execution, D10 remains unchanged and D20 = H5128 after
execution.
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Program example 3:

1. This instruction can be used to combine the DIP switches connected to the input terminals

without continuous numbers.

2. Move the 2 digits of the right DIP switch (X27 to X20) to the 2 digits of D2, and the 1 digit of the

DIP switch (X33 to X30) to the 1st digit of D1.

3. Use SMOV instruction to move the 1st digit of D1 to the 3" digit of D2 and combine the values

from two DIP switches into one set of value.

10 10"

10°

] ] ]
| | |
[ [ [

T T

X33~X30 X27~X20

PLC
M1001
—
M1000
I BIN K2X20 D2 (X20~X27)BCD, 2 digits —» D2(BIN)
BIN K1X30 D1 (X30~X33)BCD, 1 digit—» D1(BIN)
SMOV D1 K1 K1 D2 K3
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API Mnemonic Operands Function Controllers
ES2/ SA2/
14 |[D| cML |P| (& (@ | Compliment E>(<:25/ $s2 Ssg SX2
Type | Bit Devices Word devices Program Steps
OP X|Y|M|S |K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |CML, CMLP: 5 steps
2 ep el ettt 1 IDCML, DCMLP: 9 steps

PULSE, 16-bit, 32-bit

ES2/EX2/EC5 SS82 | SA2/SE/SE2 | SX2

Operands:

S: Source of data  D: Destination device

Explanations:

1. The instruction reverses the bit pattern (0—1, 1—0) of all the contents in S and sends the
contents to D.

2. If operand S and D use index register F, only 16-bit instruction is available

Program example 1:

When X10 = ON, b0 to b3 in D1 will be inverted and sent to YO to Y3
X

20
—— cmL D1 K1Y0

b15 b3 b2 b1 b0

DI[1TJoJ1JoJ1JoJA1JoJ1TJloJl1Jol 1o 1o

t Symbol bit (0O=positive, 1=negative)
S S R S S T S Y I I A
e —— e N —
No variation Transfer data

Program example 2:

The diagram below can be substituted by the instruction on the right.

X000 .
X001 :

X002 :
X003 ;iz Normally ON contact

b——— cmML K1X0 | K1MO

X000

-

X001

G OA
X002 :

X003
HF~—Cma)
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API Mnemonic Operands Function Controllers
ES2/ SA2/
15 BMovV |P| (5) (@) () | Block Move EX2/| 882 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H[KnXKnYKnMKnS| T|C|D|E|F |BMOV, BMOVP: 7 steps
S * * * * * * *
D * * * * * *
n * * * * *
PULSE, 16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: Start of source devices D: Start of destination devices  n: Number of data to be moved

Explanations:

1. The program copies a specified block of devices to another destination. Contents in n
registers starting from S will be moved to n registers starting from D. If n exceeds the actual
number of available source devices, only the devices that fall within the valid range will be
used

2. Range of n: 1to 512.

Program example 1:

When X20 = ON, the contents in registers DO to D3 will be moved to the 4 registers D20 to D23

}—x{2|0—| Bmov | Do | p20 | k4 | DO D20

—
D1 |—™ | D21

n=4
D2 |—™» | D22
D3 |—» | D23

Program example 2:
Assume the bit devices KnX, KnY, KnM and KnS are designated for moving, the number of digits

of S and D has to be the same, i.e. their n has to be the same.

M1000
}—H—| Bmov | kimo | kivo | k3 | Mo |—s [ Yo
M1 |— [ v
M2 |— [ v2
M3 |— | Y3
Ma |— [ va
M5 |— | Y5 B
n=3
M6 |— | ve
M7 |— | Y7
M8 |— [ Y10
Mo |— | v11
Mi0 |— | v12
M1 |— | Y13
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Program example 3:

In order to prevent the error which results from the overlap between the source devices and the destination

devices, the data is transferred in the following way.

1. When S > D, the BMOV instruction is processed in the order ©—»>@—®.

X20 @
— BMOV | D20 D19 K3 D20 @> D19
D21 5 D20

D22 > D21

2. When S < D, it is recommended to us the API37 WSFL instruction instead of BMOV.
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API Mnemonic Operands Function Controllers
ES2/ SA2/
16 ||D| FMOV S @ ) | Fill Move EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S |K|H|[KnX|KnYI[KnM|KnS| T|C |D FMOQOV, FMOVP: 7 steps
g ) o DFMOV, DFMOVP: 13
n * | * steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 | SA2/SE/SE2 SX2
Operands:

S: Source of data

Explanations:

D: Destination of data

n: Number of data to be moved

1. The contents in n registers starting from the device designated by S will be moved to n

registers starting from the device designated by D. If n exceeds the actual number of available

source devices, only the devices that fall within the valid range will be used

2. If operand S use index register F, only 16-bit instruction is available

3. Therange of n: 1 to 512

Program example:

When X20 = ON, K10 will be moved to the 5 consecutive registers starting from D10

| X20

K10

——— Fmov | k1o | p1o | ks |

K10

K10

K10

K10

K10

— D10
- D11
-_— D12
— D13
— D14

n=5
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API Mnemonic Operands Function Controllers
ES2/ SA2/
17 [|[D| XCH |P Exchange EX2/ | 882 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP XY |M|S |K|H|KnX|KnY|KnM|KnS| T |C |D | E | F | XCH, XCHP: 5 steps
D+ ST LT T 1" IDXCH, DXCHP: 9 steps
D2 * * * * * * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 | SA2/SE/SE2 |  sx2
Operands:

D1: Device to be exchanged 1 D2: Device to be exchanged 2

Explanations:
1. The contents in the devices designated by D4 and D2 will exchange
2. ltis better to apply a pulse execution for this instruction (XCHP).

3. If operand D1 and D2 use index register F, only 16-bit instruction is available.

Program example:
When X0=OFF—ON, the contents of D20 and D40 exchange with each other.

X0
F——— XCHP | D20 D40

Before After
execution execution

o[0] py Lol

Points to note:
1. As a 16-bit instruction, when the devices designated by D4 and D2 are the same and M1303 =

ON, the upper and lower 8 bits of the designated devices exchange with each other.

2. As a 32-bit instruction, when the devices designated by D1 and D are the same and M1303 =
ON, the upper and lower 16 bits in the designated device exchange with each other.

3. When X0 = ON and M1303 = ON, 16-bit contents in D100 and those in D101 will exchange
with each other.

Before After

Xlo— execution execution
D100 | 1234

[|:> 5678 | D100
DXCHP| D100 [ D100 | D101 | 5678 1234 | D101
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4. When X0 = ON and M1303 = ON, the high 8 bits and the low 8 bits in DO are exchanged, the
high 8 bits and the low 8 bits in D1 are exchanged., and the high 8 bits and the low 8 bits in D2

are exchanged.

Before After
X0 execution execution
- |— E0=0, DOL [ 09 ] [20] DoL
DOH [ 20 E> 09 | DOH
—— 20] 7 [og]
FOR | K3 EO=1, D1L | 08 | | 40 |D1L
X0 D1H [ 40 | E> [08]D1H
— | XCH | DOE | DOE
INC E E0=2, D2L- [60]D2L

D2H- (03] D2H

NEXT
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API Mnemonic Operands Function Controllers
ES2/ SA2/
18 [|[D| BCcD |P| (&) (@) | ConvertBINtoBCD EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|KnY|[KnM|KnS| T|C |D | E | F |BCD, BCDP: 5 steps
S T e Pl 1" 1" IDBCD, DBCDP: 9 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 | SA2/SE/SE2 | SX2
Operands:

S: Source of data

Explanations:

D: Conversion result

1. The content in S (BIN value) is converted into BCD value and stored in D

2. As a 16-bit (32-bit) instruction, when the conversion result exceeds the range of 0 to 9,999 (0

to 99,999,999), and M1067, M1068 = ON, D1067 will record the error code 0E18 (hex)

If operand S and D use index register F, only 16-bit instruction is available.

4. Flags: M1067 (Program execution error), M1068 (Execution error locked), D1067 (error code)

Program example:
When X0 = ON, the binary value of D10 will be converted into BCD value, and the 1s digit of

1.

2.

the conversion result will be stored in K1YO0 (YO to Y3, the 4 bit devices).

X

0
—— BCD

D10

K1YO0

If D10=001E (Hex) = 0030 (decimal), the result will be YO to Y3 = 0000(BIN).
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API Mnemonic Operands Function Controllers
ES2/ SA2/
D| BIN |P| () (@ | ConvertBCDtoBIN EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP XY |[M|S|K|H|KnX|[KnY|KnM|KnS| T|C |D|E |F |BIN, BINP: 5 steps
[S) T Pl T L 1" IDBIN, DBINP: 9 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 | SA2/SE/SE2 | SX2
Operands:

S: Source of data D: Conversion result

Explanations:

1.
2.
3.

The content in S (BCD value) is converted into BIN value and stored in D.

The valid range of source S: BCD (0 to 9,999), DBCD (0 to 99,999,999)

If the content of S is not a valid BCD value, an operation error will occur, error flags M1067
and M1068 = ON, and D1067 holds error code HOE18.

If operand S and D use index register F, only 16-bit instruction is available.

Flags: M1067 (Program execution error), M1068 (Execution error locked), D1067 (error code)

Program example:
When X0 = ON, the BCD value of K1MO will be converted to BIN value and stored in D10.

X0
—— BIN K1X20 | D10

Points to note:

6.

When PLC needs to read an external DIP switch in BCD format, BIN instruction has to be first
adopted to convert the read data into BIN value and store the data in PLC.

On the contrary when PLC needs to display a value on a BCD format 7-segment displayer,
BCD instruction is required to convert the internal data into BCD value then sent the value to
the displayer.

When X0 = ON, the BCD value of K4X20 is converted into BIN value and sent to D100. The
BIN value of D100 will then be converted into BCD value and sent to K4Y20.

X0
: BIN K4X20 | D100

BCD D100 | K4Y20
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[]

EE EE EE EE 4-digit DIP switch in BCD format
[ ]
L]

8 18 1 8 1 8[[][1

|x37 x20
4-digit BCD value

Using BIN instruction to store
the BIN value into D100

v

Using BCD instruction to convert the
content in D100 into a 4-digit BCD value.

Y37 Y20]

YYVY VYV YYVY vevY

E E I—l E 4-digit 7-segment display in BCD format
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API Mnemonic Operands Function Controllers
343 $MOV | P e @ Transferring a string E)S(S; SS2 SSIAIEZ// SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX[KnY|KnM|KnS| T|C |D | E | F |$MOV, $MOVP: 5to 12
S B I steps
D P P
PULSE, 16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2

Operands:

S: Data source (string can be used) D: Data destination

Explanations:

1. Availabilities:

Model |ES27X2 '2’252' EC5 | ES2-E 123(‘;2' SS2 | 12SE | 26SE | 28SA2
Firmware| vses | V1.00 | V100 | V146 | V3.02 | V362 | V202 | V202 | V290
2.  Strings can be used in S, e.g. “abcd”. 16 words of string can be used.

This instruction transfers the string in S to D, and adds the code 16#00 to the end of the
string.

4. Ifthe value in S is not in the string format ($), you need to add the ending code 16#00 in the
end. Up to 256 words (including the ending code 16#00) can be stored in S.

5.  When the ending code16#00 cannot be found in S for 256 words in a row or even beyond the
device range, the instruction is not executed. And M1067/M1068=0N, the error code
16#0E1Ais stored in D1067.

6. When the operand S is not a string and the instruction is executed, the string starting with the
data in the device specified by S (including 16#00) is transferred to D. When the instruction is
not executed, the data in D is unchanged.

7. If D is not sufficient to contain the string composed of the values in S, the instruction is not
executed. And M1067/M1068=0N, the error code 16#0E1A is stored in D1067.

8.  Suppose the operand S is not a string. When the instruction is executed and the first

character in S is the code 16#00, 16#00 is still transferred to D.
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9.  When 16#00 appears in the low byte, the execution of the instruction is as follows.

Before the instruction is executed:

b15~b8 b7~b0 B15~b8 b7~b0

S 16#31 | 16#30 D | 16#38 | 16#39

S+1| 16#33 | 16#32 D+1| 16#36 | 16#37
——

S+2| 16#35 | 16#34 D+2| 16#34 | 16#35

S+3| 16#30 | 16#00 D+3| 16#32 | 16#33

Afterthe instruction is executed:

b15~b8& b7~b0 b15~b8& b7~b0

S 16#31 | 16#30 D | 16#31 | 16#30

S+1| 16#33 | 16#32 D+1| 16#33 | 16#32
[ ——

S+2| 16#35 | 16#34 D+2| 16#35 | 16#34

S+3| 16#30 | 16#00 D+3| 16#00 | 16#00

L 16#32 in the high byte
turns into 16#00.

L 16#30 in the high byte
isnottransferred.

10. When 16#00 appears in the high byte, the execution of the instruction is as follows. The
transfer stops when the code 16#00, leaving the remainder of D unchanged.

Before the instruction is executed:

b15~b8 b7~b0 b15~b8 b7~b0

S 16#31 | 16#30 D 16#38 | 16#39

S+1] 16#33 | 16#32 D+1| 16#36 | 16#37

S+2| 16#00 | 16#34 D+2| 16#34 | 16#35

S+3| 16#37 16#36 D+3] 16#32 | 16#33
Afterthe instruction is executed:

b15~b8 b7~b0 b15~b8 b7~b0

S 16#31 | 16#30 D 16#31 | 16#30

S+1| 16#33 | 16#32 D+1| 16#33 | 16#32

—
S+2 16#00 | 16#34 D+2| 16#00 | 16#34
S+3| 16#37 | 16#36 D+3 16#32 16#33
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When S overlaps D and the device number of S is less than the device number of D, the transfer of
the data to D starts form the ending code 16#00.

Before the instruction is e xecuted:

b15~b8 b7~b0 b15~b8 b7~b0
DO | 16#31 | 16#30 D1 | 16#33 | 16#32
D1| 16#33 | 16#32 D2| 16#35 | 16#34
——
D2 | 16#35 | 16#34 D3| 16#30 | 16#00
D3| 16#30 | 16#00 D4 | 16#38 | 16#37
Afterthe instruction is e xecuted:
b15~b8 b7~b0 b15~b8 b7~b0
DO | 16#31 | 16#30 D1 | 16#31 | 16#30
D1 | 16#33 | 16#32 D2 | 16#33 | 16#32
[E——
D2 | 16#35 | 16#34 D3| 16#35 | 16#34
D3| 16#30 | 16#00 D4| 16#00 | 16400

Example 1

Suppose the data in S is the string “1234” (even number of bytes). When MO is enabled, the data

1234 and the ending code 16#00 is transferred to DO-D3 and 16#00 is added to the high byte in D,

as follows.
Network 1

SMOV
N e
"1234" S Dl-po
The operand S:
String 1’ ‘2 ‘3 ‘4
Hexadecimal value 16#31 16#32 16#33 16#34
After the instruction is executed, the data in D is as follows.
Device High byte Low byte Note
DO 16#32 16#31 ‘1’=16#31; '2'=16#32
D1 16#34 16#33 ‘3'=16#33; ‘4'=16#34
The ending code 16#00 is in the low byte.
D2 16#00 16#00
16#00 is automatically added in the high byte.

D3 Unchanged | Unchanged

Example 2
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Suppose the data in S is the string “12345” (odd number of bytes). When MO is enabled, the data
12345 is transferred to DO-D3 as follows.

Network 1

Mo SMOV
I I En
"12345" 15 Dl-po
The operand S:
String 1’ ‘2 ‘3’ ‘4 ‘5’
Hexadecimal value 16#31 16#32 16#33 16#34 16#35
After the instruction is executed, the data in the operand D is as follows.
Device High byte Low byte Note
DO 16#32 16#31 ‘1’=16#31; 2'=16#32
D1 16#34 16#33 ‘3'=16#33; ‘4'=16#34
D2 16#00 16#35 The ending code 16#00 is in the high byte.
D3 Unchanged | Unchanged
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Example 3

When the data in S is not a string and the ending code 16#00 appears in the low byte, the

execution of the instruction is as follows.

Network 1

SMOV
En

The operand S:

D100 S D-Do

Device High byte Low byte Note

D100 16#31 16#30 “1’=16#31; ‘0'=16#30

D101 16#33 16#32 ‘3=16#33; '2'=16#32

D102 16#35 16#34 ‘5'=16#35; ‘4’'=16#34

D103 16#30 16#00 ‘0’=16#30; 16#00 is the ending code.

After the instruction is executed, the data in the operand D is as follows.

Device High byte | Low byte Note

DO 16#31 16#30 “1'=16#31; ‘0'=16#30

D1 16#33 16#32 ‘3'=16#33; '2’=16#32

D2 16#35 16#34 ‘5'=16#35; '4'=16#34

The ending code 16#00 is in the low byte.
D3 16#00 16#00
16#00 is automatically added in the high byte.

D4 Unchanged | Unchanged
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Example 4

When the data in S is not a string and the ending code 16#00 appears in the high byte, the

execution of the instruction is as follows.

Network 1

MoV
En

The operand S:

0100 -5 Df—Do

Device High byte | Low byte Note

D100 16#31 16#30 “1’=16#31; ‘0'=16#30

D101 16#33 16#32 ‘3'=16#33; '2'=16#32

D102 16#00 16#34 16#00 is the ending code. ‘4'=16#34
D103 16#37 16#36 T’=16#37; '6'=16#36

After the instruction is executed, the data in the operand D is as follows.

Device High byte | Low byte Note
DO 16#31 16#30 “1’=16#31; ‘0'=16#30
D1 16#33 16#32 ‘3=16#33; '2'=16#32
D2 16#00 16#34 16#00 is the ending code. ‘4'=16#34
D3 Unchanged | Unchanged
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Example 5

When S overlaps D, and the device number of S is less than the device number of D, the transfer

of the data to D starts from the ending code 16#00. The value in S will not be overwritten.

Network 1

Mo SMOV
l En
Do Dl-p1
The operand S:
Device | High byte | Low byte Note

DO 16#31 16#30 ‘1’=16#31; ‘0’=16#30

D1 16#33 16#32 ‘3'=16#33; 2'=16#32

D2 16#35 16#34 ‘5’=16#35; ‘4’=16#34

D3 16#30 16#00 ‘0’=16#30; 16#00 is the ending code.

D4 16#38 16#37 ‘8'=16#38; ‘7'=16#37

After the instruction is executed, the data in D is as follows.

Device | High byte | Low byte Note

D1 16#31 16#30 ‘1’=16#31; ‘0'=16#30

D2 16#33 16#32 ‘3'=16#33; ‘2’=16#32

D3 16#35 16#34 ‘5’=16#35; ‘4'=16#34

The ending code 16#00 is in the low byte.
D4 16#00 16#00
16#00 is automatically added in the high byte.

D5 Unchanged| Unchanged
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3.6.3 Four Arithmetic Operations

Mnemonic Applicable to STEPS
API PULSE Function ES2 SA2
16 bits 32 bits EX2|SS2| SE | SX2 | 16-bit | 32-bit
EC5 SE2
20 ADD DADD v | Addition | v vV 7 13
21 SUB DSUB v' | Subtraction v v|v | 7 13
22 MUL DMUL v" | Multiplication |l vi| v |V 7 13
23 DIV DDIV v | Division Vil v v |V 7 13
24 INC DINC v" | Increment il v v |V 3 5
25 DEC DDEC v' | Decrement Vil v v |V 3 5
26 | WAND | DAND v" | Logical Word AND Vil v v |V 7 13
27 | WOR DOR v" | Logical Word OR Vv v |V 7 13
28 | WXOR | DXOR v" | Logical XOR Vil v v |V 7 13
29 NEG DNEG v | 2's Complement (Negation) VI ivi]iv|v¥ 3 5
114 | MUL16 | MUL32 | v | 16-bit/32-bit Binary Multiplication| v* | v | v | v | 7 13
115| DIV16 DIV32 v' | 16-bit/32-bit Binary Division VIV iIvIiVv | T 13
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API Mnemonic Operands Function Controllers
ES2/ SA2/
20 ||ID| ADD |P| (3D (B2 (D) | Addition EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|[M|S|K|H[KnXKnY/KnMKnS| T|C|D|E|F |ADD, ADDP: 7 steps
31 et Lttt 7T |7 IDADD, DADDP: 13 steps
2
D * * * * * * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S1: Summand  Sz: Addend D: Sum

Explanations:

1. This instruction adds S1and Sz in BIN format and store the result in D.

2. The most significant bit (MSB) is the sign bit of the data. 0 indicates positive and 1 indicates

negative. All calculations is algebraically processed, e.g. 3 + (-9) = -6.

3. If S4, Sz and D use device F, only 16-bit instruction is applicable.
4. Flags: M1020 (Zero flag), M1021 (Borrow flag), M1022 (Carry flag)

Program Example 1:
In 16-bit BIN addition:

When X0 = ON, the content in DO will plus the content in D10 and the sum will be stored in D20.

X0
F——- ADD DO D10

D20

Program Example 2:
In 32-bit BIN addition:

When X0 = ON, the content in (D31, D30) will plus the content in (D41, D40) and the sum will be
stored in (D51, D50). D30, D40 and D50 are low word; D31, D41 and D51 are high word

X0
- DADD | D30 D40

D50

(D31, D30) + (D41, D40) = (D51, D50)

Operation of flags:

16-bit instruction:

1. If the operation result is “0”, the zero flag M1020 will be ON.
2. If the operation result exceeds -32,768, the borrow flag M1021 will be ON.

3-74




3. Instruction Set

3. If the operation result exceeds 32,767, the carry flag M1022 will be ON.

32-bit instruction:

1. If the operation result is “0”, the zero flag, M1020 will be ON.

2. If the operation result exceeds -2,147,483,648, the borrow flag M1021 will be ON.
3. If the operation result exceeds 2,147,483,647, the carry flag M1022 will be ON

16-bit instruction:

Zero flag Zero flag Zero flag
-2~ -1~ 0 -32,768 -——— -1~ 0~ 1 —> 32,767-0~1-2
Borrow flag the most significant bit the most significant bit Carry flag
becomes 1 (negative) becomes 0 (positive)

32-bit instruction:

Zero flag Zero flag Zero flag
-2 -1 0- -2,147,483,648 <« 1. 0~ 1 —> 2,147,483,647~ 0~ 1~ 2
Borrow flag the most significant bit the most significant bit Carry flag
becomes 1 (negative) becomes 0 (positive)
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API Mnemonic Operands Function Controllers
ES2/ SA2/
21 |ID| suB |P| (8D (8 (D) | Subtraction EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|[M|S H |KnX|KnY|KnM|KnS| T | C | D | E | F |SUB, SUBP: 7 steps
St LT PRIt 1 IDSUB, DSUBP: 13 steps
82 * * * * * * * * * *
D * * * * * * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2|  sx2
Operands:
S1: Minuend S2: Subtrahend D: Remainder

Explanations:

1. This instruction subtracts S+ and Sz in BIN format and stores the result in D

2. The MSB is the sign bit. 0 indicates positive and 1 indicates negative. All calculation is

algebraically processed.

If S1, Sz and D use device F, only 16-bit instruction is applicable.
4. Flags: M1020 (Zero flag), M1021 (Borrow flag), M1022 (Carry flag). The flag operations of

ADD instruction can also be applied to the subtract instruction.

Program Example 1:
In 16-bit BIN subtraction:

When X0 = ON, the content in DO will minus the content in D10 and the results will be stored in

D20

X0
——/ suB

DO

D10

D20

Program Example 2:

In 32-bit BIN subtraction:
When X10 = ON, the content in (D31, D30) will minus the content in (D41, D40) and the results will
be stored in (D51, D50). D30, D40 and D50 are low word; D31, D41 and D51 are high word

e

DSUB

D30

D40

D50

(D31, D30) — (D41, D40) = (D51, D50)
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
22 |ID| MUL |P @2 (D@D | Multiplication EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T|C|D|E|F |MUL, MULP: 7 steps
S Pttt Lt It 1YL IDMUL, DMULP: 13 steps
82 * * * * * * * * * *
D * * * * * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2|  sSX2
Operands:

S1: Multiplicand  Sz: Multiplicator  D: Product

Explanations:
1. This instruction multiplies S1 by Sz in BIN format and stores the result in D. Care should be

taken on positive/negative signs of S1, 82 and D when doing 16-bit and 32-bit operations.

2. MSB = 0, positive; MSB = 1, negative.

3. If operands 84, Sz use index F, then only 16-bit instruction is available.

4. |If operand D use index E, then only 16-bit instruction is available.

5. 16-bit BIN multiplication

Go &2 @O +1 @

—— —
b15.. b00 b15.. b00 b31...iin. b16 b15............. b00
| | X | | = | I
b15 is the sign bit b15 is the sign bit b31 is the sign bit(b15 of D+1)
b15=0,S1is a positive value b15=0,S2is a positive value b31=0,D(D+1) is a positive value
B15=1,S1 is a negative value b15=1,S2is a negative value b31=1,D(D+1) is a negative value

16-bit value x 16-bit value = 32-bit value

If D is specified with a bit device, it can designate K1 to K4 to store a 16-bit result. Users can
use consecutive 2 16-bit registers to store 32-bit data.

If the product of a 16-bit multiplication must be a 16-bit value (16-bit value x 16-bit value =
16-bit value), users have to use APl 114 MUL16/MUL16P. Please refer to the explanation of
API 114 MUL16/MUL16P for more information.

6. 32-bit BIN multiplication

G+ @D G+ GD @+ @+2 @+ @
—— —— ——
b31..b16 b15..b00 b31..b16 b15..b00 b63. b48 b47.b32 b31.b16 b15. b00
L 1 x [ T =] |
b31 is the sign bit b31 is the sign bit b63 is the sign bit(b15 of D+3)

B31=0,S1(S1+1)is a positive value b31=0,S2(S2+1)is a positive value b63=0, D~(D+3)is a positive value
b31=1,S1(S1+1) is a negative value b31=1,S2(S2+1) is a negative value b63=1, D~(D+3) is a negative value
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32-bit value x 32-bit value = 64-bit value

If D is specified with a word device, it can specify K1toK8 to store a 32-bit result. Users can
use 2 consecutive 32-bit registers to store 64-bit data.

If the product of a 32-bit multiplication must be a 32-bit value (32-bit value x 32-bit value =
32-bit value), users have to use API 114 MUL32/MUL32P. Please refer to the explanation of
APl 114 MUL32/MUL32P for more information.

Program Example:
The 16-bit DO is multiplied by the 16-bit D10 and brings forth a 32-bit product. The higher 16 bits
are stored in D21 and the lower 16-bit are stored in D20. ON/OFF of MSB indicates the

positive/negative status of the operation result.

X0
——— MUL DO D10 D20

(DO) x (D10) = (D21, D20)
16-bit x 16-bit = 32-bit
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
23 |[D| DIV |P @S2 (@) | Division EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T|C |D|E|F |DIV, DIVP: 7 steps
S1 I ) Il DDIV, DDIVP: 13 steps
82 * * * * * * * * * *
D * * * * * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S1: Dividend  Sa: Divisor  D: Quotient and remainder

Explanation:

1.

This instruction divides S1 and Sz in BIN format and stores the result in D. Care should be
taken on positive/negative signs of S1, Sz and D when doing 16-bit and 32-bit operations.
This instruction will not be executed when the divisor is 0. M1067 and M1068 will be ON and
D1067 records the error code 0E19 (hex).

If operands S1, Sz use index F, then only 16-bit instruction is available.

If operand D use index E, then only 16-bit instruction is available.

16-bit BIN division:

Quotient Remainder

Go G @ @ +1
D15, b00  b15....ee. b00  b15............. b00 b15.....cc...... b00

| | /| |- | | | |

If D is specified with a bit device, it can designate K1 to K4 to store a 16-bit result. Users can

use consecutive 2 16-bit registers to store 32-bit data of the quotient and remainder.
If users want to store the quotient of a 16-bit division (leave out the remainder), they have to
use AP 1115 DIV16/DIV16P. Please refer to the explanation of APl 115 DIV16/DIV16P for more
information.
32-bit BIN division:

Quotient Remainder

Go+1 Go Go+1 G @+ (@ @+3 M+2
—_—— Y — ——/—
b15..b00 b15..b00 b15..b00 b15..b00 b31..b16 b15..b00 b31..b16 b15..b00

| [/ - | | | |

If D is specified with a bit device, it can designate K1 to K8 to store a 32-bit result. Users can

use consecutive 2 32-bit registers to store the quotient and remainder.
If users want to store the quotient of a 32-bit division (leave out the remainder), they have to
use AP 1115 DIV32/DIV32P. Please refer to the explanation of APl 115 DIV32/DIV32P for more

information.
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Program Example:
When X0 = ON, DO will be divided by D10 and the quotient will be stored in D20 and remainder in
D21. ON/OFF of the MSB indicates the positive/negative status of the result value..

X0
F——1 DIV DO D10 D20
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3. Instruction Set
API Mnemonic Operands Function Controllers
ES2/ SA2/
24 ||ID INC P @ Increment EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|HIKnX|KnY|KnM|KnS| T|C |D|E |F|INC, INCP: 3 steps
D * * * | *|1*]*|*|*|DINC, DINCP: 5 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sx2
Operands:

D: Destination device

Explanations:

1. If the instruction is not used in pulse execution mode, the content in the designated device D

will plus “1” in every scan period

2. When INC is executed, the content in D will be incremented. However, in 16-bit instruction, if

+32,767 is reached and “1” is added, it will write a value of —32,768 to the destination. In 32-bit

instruction, if +2,147,483,647 is reached and “1” is added, it will write a value of

-2,147,483,648 to the destination.

This instruction is generally used in pulse execution mode (INCP, DINCP).

4. |If operand D uses index F, only a 16-bit instruction is applicable..

The operation results will not affect M1020 to M1022.

Program Example:

When XO is triggered, the content of DO will be incremented by 1.

X

0
F———- INCP

DO
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API Mnemonic Operands Function Controllers
ES2/ SA2/
25 ||[D| DEC |P @D) Decrement EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|KnY|KNnM|KnS| T|C |D | E | F |DEC, DECP: 3 steps
D * * *|*|1*|*]*|*|DDEC, DDECP: 5 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 | SA2/SE/SE2 | SX2
Operands:

D: Destination device

Explanation:

1. If the instruction is not used in pulse execution mode, the content in the designated device D

will minus “1” in every scan whenever the instruction is executed.

2. This instruction is generally used in pulse execution mode (DECP, DDECP).

3. In 16-bit instruction, if —32,768 is reached and “1” is minused, it will write a value of +32,767 to
the destination. In 32-bit instruction, if -2,147,483,648 is reached and “1” is minused, it will
write a value of +2,147,483,647 to the destination.

The operation results will not affect M1020 to M1022

Program Example:

When X0 is triggered, the value in DO will be decremented by 1.

X0
—

DECP

DO

If operand D uses index F, only a 16-bit instruction is applicable.
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API Mnemonic Operands Function Controllers
ES2/ SA2/
26 WAND |P| (8D (82 (D) | Logical Word AND EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP XY |[M|S|K|H[KnX|[KnY|KnM|KnS| T|C|D|E |F |WAND, WANDP: 7 steps
S1 * * * * * * * * * * *
82 * * * * * * * * * * *
D * * * * * * * *
PULSE, 16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  SX2
Operands:

S1: Source data device 1~ Sz: Source data device 2  D: Operation result

Explanations:
1. This instruction conducts logical AND operation of 81 and Sz in 16-bit mode and stores the
resultin D

2. For 32-bit operation please refer to DAND instruction..

Program Example:
When X0 = ON, the 16-bit source DO and D2 are analyzed and the operation result of the logical
AND operation is stored in D4.

X0
}—H WAND | DO D2 D4
b15 b00
G Do[11[1]1[1]1]1]1]ofolofol1]1]1]1]
Before
execution WAND

@G> b2{ofofo]1]ofo]1|o]o]of1]1]o[1]0]0]
After ﬂ
execution (DD D4[0[oo[1]ofo[1[o[o]ofofofo[]o]o]
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
26 DAND [P (2 (D) | Logical DWord AND || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T|C |D|E |F |DAND, DANDP: 13 steps
S1 * * * * * * * * * *
82 * * * * * * * * * *
D * * * * * * *
PULSE, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S1: Source data device 1 S2: Source data device 2 D: Operation result

Explanations:
1. Logical double word (32-bit) AND operation.
2. This instruction conducts logical AND operation of 81 and Sz in 32-bit mode and stores the

result in D.

3. If operands 84, Sz, D use index F, only a 16-bit instruction is available.

Program Example:

When X1 = ON, the 32-bit source (D11, D10) and (D21, D20) are analyzed and the result of the
logical AND is stored in (D41, D40).

X1
|7 DAND D10 D20 D40
b31 b15 b0
Go [tl[[1[1]1]1]1]ofoofof 41 ]1]| [T 4T T4T1T1T1Jo oTo o 1] 1 1]1]
e)?:gg{gn{ D11 D10 DAND
Go [ofofo[1]o]o[1]ofo]o]1[1]o[1]o]o] [o]oJo]1]o]o]1]oo o1 4]0 1]o]0]
D21 D20 ﬂ J:L
After
execution (@ [0]ofo[1]ofo]1]o]ofo]ofofof1]o]o] [ooJoT1 o]0 1To o]0 o]oTo 1o 0]
D41 D40
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API Mnemonic Operands Function Controllers
ES2/ SA2/
27 WOR [P | (8D (82 (@) | Logical Word OR EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP XY |[M|S|K|H[KnXKnY|KnMKnS| T|C|D|E|F |WOR, WORP: 7 steps
S1 * * * * * * * * * * *
82 * * * * * * * * * * *
D * * * * * * * *
PULSE, 16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S41: Source data device 1 S2: Source data device 2 D: Operation result

Explanations:
1. This instruction conducts logical OR operation of 81 and Sz in 16-bit mode and stores the
result in D.

2. For 32-bit operation please refer to DOR instruction.

Program Example:
When X0 = ON, the 16-bit data source DO and D2 are analyzed and the result of the logical OR is
stored in D4.

X0
——— WOR DO D2 D4

b15 b00
G po [o]1]of1]o]1]o[1]o]1]of1]o]1]0]1]
Before{ WOR
execution
Go D2 |ofofofo]1]1]1[1]1]of1]0]o[1]o]1]
After J:L

execution (@ D4 [0 1fof1[1[1]1]*[*]*]1]1]of*]o]1]
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
27 DOR |P| (S» (B2 (D) | Logical DWord OR EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S |K|H[KnX|[KnY|KnM|KnS| T|C|D|E|F |DOR, DORP: 13 steps
S1 * * * * * * * * * *
82 * * * * * * * * * *
D * * * * * * *
PULSE, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2|  sXx2
Operands:

S1: Source data device 1~ Sz: Source data device 2  D: Operation result

Explanations:

1. Logical double word (32-bit) OR operation.

2. This instruction conducts logical OR operation of S1 and Sz in 32-bit mode and stores the
result in D.

3. If operands 84, Sz, D use index F, then only a 16-bit instruction is available.

Program Example:
When X1 is ON, the 32-bit data source (D11, D10) and (D21, D20) are analyzed and the operation
result of the logical OR is stored in (D41, D40).

X1
——— DOR D10 D20 D40

b31 b15 b0
Bofore | 2 lol1]of1]ol1]o[1{of1]o]1]of1]o]1] [of1]o]1]of1[o[1]o[1]o]1]0]1]o]1]
execution{ D11 D10 DOR
Go |ofofofof1]1]1]1]1]of1]ofol1]of1] [ofo]ofof1]1]1]1]1]of1]ofo[1]0f1]
D21 D20 ij D
After
execution @ [0 1fol1[t1]1]1[1]1[1]1]1]of1]o[1] [of1]of1]1]1{1]1]1]1]1[1]o]1]o]1]
D41 D40
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API Mnemonic Operands Function Controllers
ES2/ SA2/
28 WXOR |P| (8D (B2 (@) | Logical Word XOR EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP XY |M|S|K|H|KnX|KnY|KnM|KnS| T|C |D|E|F |[WXOR, WXORP: 7 steps
S1 * * * * * * * * * * *
82 * * * * * * * * * * *
D * * * * * * * *
PULSE, 16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2|  sx2
Operands:

S41: Source data device 1 S2: Source data device 2 D: Operation result

Explanations:

1. This instruction conducts logical XOR operation of S1 and Sz in 16-bit mode and stores the

resultin D

2. For 32-bit operation please refer to DXOR instruction.

Program Example:

When X0 = ON, the 16-bit data source DO and D2 are analyzed and the operation result of the

logical XOR is stored in D4.

X0
—————/ wxoRrR DO D2 D4

b15 b00
{ G pofof1]of1]ol1]of1]o[1]o]1]o]1]0]1]

Before

execution WOR

Go p2|olofo]o[1{1]1[1]{1]o[1]0lo[1]0]1]
After J:L
execution (2O D4 fo[1]o]1[1]o[1]o]1[1][1]1]o]ofo]o]
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3. Instruction Set
API Mnemonic Operands Function Controllers
ES2/ SA2/
28 DXOR |P (S2) (D) | Logical DWord XOR EE>(<;25/ ss2 Ssg SX2
Type | Bit Devices Word devices Program Steps
OoP X|{Y|M|S |K|H[KnX|[KnY|KnMKnS| T|C|D|E |F |DXOR, DXORP: 13 steps
S1 * * * * * * * * * *
82 * * * * * * * * * *
D * * * * * * *
PULSE, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S1: Source data device 1

Explanations:
1. Logical double word (32-bit) XOR operation.

2. This instruction conducts logical XOR operation of S and Sz in 32-bit mode and stores the

resultin D

S,: Source data device 2

D: Operation result

3. If operands 84, Sz, D use index F, only a 16-bit instruction is available.

Program Example:
When X1 = ON, the 32-bit data source (D11, D10) and (D21, D20) are analyzed and the operation
result of the logical XOR is stored in (D41, D40).

X1
—— DXOR D10

Before

execution

After

D20

D40

b31

b15

b0

&> [lla1[11[111{ofofolo {1 [1]1] [al1[1]1]1]1]1[1]ofolofo 1[1]1]1]

DXOR

{ D11 D10

Go [olofo[1{ofo]1]o]ofof1[1]o]1]o]o] [o]ofof1fofo1]olofof1]1]o]1][0]0]

D21 D20 igs

a

execution (@ [11]r]o1rJo[1Jofof+ [+« o+]r] [+ 1 1 o1 1ot JoTo[1 1+ o ]1]

D41 D40
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API Mnemonic Operands Function Controllers
2’'s Complement ES2/ SA2l
29 |ID| NEG P _ EX2/ | SS2 | SE/ | SX2
@ (Negation) EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|[KnY|KNnMKnS| T |C |D | E | F [NEG, NEGP: 3 steps
D 0 *|*[*]|*|*|* |DNEG, DNEGP: 5 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5]  SS2 [ SA2/SE/SE2 |  sSx2
Operands:

D: Device to store the operation result of 2's Compliment

Explanations:

1. This instruction conducts operation of 2’s complement and can be used for converting a
negative BIN value into an absolute value.

2. This instruction is generally used in pulse execution mode (NEGP, DNEGP).

3. If operand D uses index F, only a 16-bit instruction is available.

Program Example 1:

When X0 goes from OFF to ON, the phase of each bit in D10 will be reversed (0—1, 1—0) and then
1 will be added to the Least Significant Bit (LSB) of the register. Operation result will then be stored
in D10.

X0
F———- NEGP | D10

Program Example 2:
To obtain the absolute value of a negative value:
1. When MSB (b15) of DO is “1”, MO = ON. (DO is a negative value).

2. When MO = ON, the absolute value of DO can be obtained by NEG instruction.
M1000

BON DO MO K15

MO
—— NEGP DO

Program Example 3:

Obtain the absolute value of the remainder of the subtraction. When X0 = ON,
a) If DO > D2, MO = ON.

b) If DO =D2, M1 =ON.

c) IfD0O<D2, M2=0ON.
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Instruction Set

d) D4 is then able to remain positive.

X0
—] | CMP DO D2 MO
MO
— SuB DO D2 D4
M1
—
M2
— — sus D2 DO D4

Detailed explanations on negative value and its absolute value

1. MSB = 0 indicates the value is positive while MSB = 1 indicates the value is negative.

2. NEG instruction can be applied to convert a negative value into its absolute value.

(D0=2)
loJoJofofofofo]ofo]ofo]ofolo]1]0]

(D0=1)
lofoJoJofo]ofo]ofo]ofofofofo]of1]

(D0=0)
loJoJoJofolofo]ofolofolofolo]ofo]

(DO=-1) (D0)+1=1
Dl afalafaTafaTafa (4[4 ]1T4]1]—>>[o]o]o]o]o]ofo]ofo]ofo]o]ofo]o]1]
(D0=-2) (D0)+1=2
Ll fefalefe {1 ]1{1[1[1][1]1]o]—>[ofo]o]ofo]ofo]o[o]o]ofo]ofo]1]0]

(D0=-3) (D0)+1=3
Lifaftfefalefa]4{1]1{1]4[1]1]of1|—>[ofo]o[ofo]ofo]ofo]ofofo]ofo]1]1]

(D0=-4) (DO)+1=4
Lfaftfef]efa]4{1]1{1]1]1]1]ofo|—>[ofo]o[ofo]ofo]ofo]o]ofo]of1]0]0]

(DO=-5) (DO)+1=5
Ll lefafafa [T T1]e[1]1fo]1]1]—>[o]o]o[o]ofo]ofofo]ofo]ofo]1]o[1]

(D0=-32,765) ' (D0)+1=32,765
[1]ofofofofofofofofofofolofo 1]t ]—>[ol1[1 1[4 1]1 1]4]1 11 ]1]1]o]1]

(D0=-32,766) (D0)+1=32,766
L1]oJofofolofo]ofo ofoofofo]1]o|—[of1[11[1 11 1]1[1]1]1]1]1[1]1]o]

(D0=-32,767) (a))+1 =32,767
[1]oJofofofofo]ofo ofoofofofof1|—[o[1 {41l l1 1[4 {1 1 T4]1]1]1]

(D0=-32,768) (D0)+1=-32,768
L1]oJofofofofo]ofo]ofofofofo]ofo]—[1]ofo]ofo]ofofo]ofo]ofolofo]o]o]

Max. absolute value is 32,767

API Mnemonic Operands Function | Controllers
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MUL16 16-bit Multiplication e e

4l | musz |P| G G ® | sapit multipiication || 22/ | S82 | SEI | $X2

Type| Bit Devices Word devices Program Steps
oP X|Y|M|S |K|H|KnX|KnY|KnM|KnS| T |C | D | E | F |MUL16, MUL16P:7 steps

31 MUL32, MUL32P:13

2

D * * * * * * * Steps

PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2

Operands:

S1: Multiplicand  Sz: Multiplicator  D: Product

Explanations:

1.
2.

MUL16 and MUL16P are 16-bit instructions. MUL32 and MUL32P are 32-bit instructions.

The signed binary value in S4 is multiplied by the signed binary value in Sz, and the product is
stored in D. Notice that it is applicable to normal algebraic regulations.

If the sign bitis 0, it represents a positive value. If the sign bit is 1, it represents a negative value.
The models which are supported are DVP-ES2/EX2 V3.22, DVP-SS2 V3.20, DVP-SA2/SX2
V2.66, DVP-SE V1.60, DVP-SE2 V1.00 (and above).

16-bit binary multiplication

Go €D @

[615.............b0 | x [b15..............bO| = [ b15................bO |

b15is asign bit. b15is asign bit. b15is asign bit.

16-bit valuex16-bit value=16-bit value
If D is a bit device, users can use K1 to K4, and form 16 bits. D only occupies 16 bits.

32-bit binary multiplication

GD+1 G G +1 D) (D) +1 @
b31.......b16|[b15.........b0] X [031.......b16][b15......b0] = [0b31......b16][b15........b0]
b31is a sign bit b31is a sign bit b31is a sign bit

32-bit valuex32-bit value=32-bit value

If D is a word device, users can use K1toK8, and forms 32 bits. D only occupies 32 bits.
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3. Instruction Set

Program Example 1:

The 16-bit value K100 in DO is multiplied by the 16-bit value K200 in D10, and the product is stored
in D20. Whether the product is a positive value or a negative value depends on the leftmost bit (bit
15) in D20. If bit 15 in D20 is 0, the product stored in D20 is a positive value. If bit 15 in D20 is 1,

the product stored in D20 is a negative value.

X0
F———mMmuL16| DO D10 D20

16-bit valuex16-bit value=16-bit value

= DO x D10 =D20

= D0=K100, D10=K200, D20=K20,000

Program Example 2:

The 32-bit value K10,000 in (D1, DO) is multiplied by the 32-bit value K20,000 in (D11, D10), and
the product is stored in (D21, D20). Whether the product is a positive value or a negative value
depends on the leftmost bit (bit 31) in (D21, D20). If bit 31 in (D21, D20) is 0, the product stored in
(D21, D20) is a positive value. If bit 31 in (D21, D20) is 1, the product stored in (D21, D20) is a

negative value.

X0
F——MuL32| DO D10 D20

32-bit valuex32-bit value=32-bit value

= (D1,D0) x(D11,D10) = (D21,D20)

= (D1,D0)=K10,000, (D11,D10)=K20,000, (D21, D20)=K200,000,000

Note:

1. If the product of a 16-bit multiplication is not a 16-bit signed value available, and is greater
than the maximum 16-bit positive value (K32767), only the low 16 bits of the product will be
stored, and the carry flag M1022 will be ON. If the product of a 16-bit multiplication is not a
16-bit signed value available, and is less than the minimum 16-bit negative value (K-32768),
only the low 16 bits of the product will be stored, and the carry flag M1022 will be ON.

2. If users need a complete result of a 16-bit multiplication (a 32-bit value), they have to use
API122 MUL/MULP. Please refer to the explanation of API22 MUL/MULP for more information.

3. If the product of a 32-bit multiplication is not a 32-bit signed value available, and is greater
than the maximum 32-bit positive value (K2147483647), only the low 32 bits of the product will
be stored, and the carry flag M1022 will be ON. If the product of a 32-bit multiplication is not a
32-bit signed value available, and is less than the minimum 32-bit negative value
(K-2147483648), only the low 32 bits of the product will be stored, and the carry flag M1022
will be ON.

4. |If users need a complete result of a 32-bit multiplication (a 64-bit value), they have to use
API122 DMUL/DMULP. Please refer to the explanation of API22 DMUL/DMULP for more

information.
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API Mnemonic Operands Function Controllers
DIV1 - . ES2/ SA2/
15 ° |p G G (@ | Jebitbinary division |1 Exy | ss2 | SE/ | sx2
DIV32 32-bit binary division EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|H|KnX|[KnY|KnM|KnS| T |C |D | E | F|DIV16, DIV16P: 7 steps
St B I O I I DIV32, DIV32P: 13 steps
82 * * * * * * * * * *
D * * * * * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5]  SS2 [ SA2/SE/SE2 |  sSx2
Operands:

Si: Dividend  Sz: Divisor  D: Quotient

Explanations:

1. DIV16 and DIV16P are 16-bit instructions. DIV32 and DIV32P are 32-bit instructions.

2. The singed binary value in S is divided by the signed binary value in Sz, and the quotient is
stored in D. It is not a normal algebraic regulation. Notice the sign bits in 84, S2, and D in 16-bit
binary division and 32-bit binary division.

3. [Ifthe divisor is 0, the instruction will not be executed, M1067 and M1068 will be ON, and the
error code in D1067 will be HOE19.

4. The models which are supported are DVP-ES2/EX2 V3.22, DVP-SS2 V3.20, DVP-SA2/SX2
V2.66, DVP-SE V1.60, DVP-SE2 V1.00 (and above).

5. 16-bit binary division

D) D) @
[b15................b0 | / |b15................bO| =| b15................b0 |

b15is asign bit. b15is asign bit. b15is asign bit.

If D is a bit device, users can use K1 to K4, and form 16 bits. D only occupies 16 bits.
6. 32-bit bianry division
Quotient Remainder

Go+1 o G+ &2 @+ @ @+3 d+2

—— —— e — || e e N

b15....b0b15.....b0  b15.....b0b15.....00  b15.....b0 b15.....b0 b15.....b0 b15.....b0

| /| =| | | |

If D is a word device, users can use K1 to K8, and forms 32 bits. D only occupies 32 bits.
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Program Example 1:

When X0 is ON, the dividend K103 in DO is divided by the divisor K5 in D10, and the quotient is
stored in D20. Whether the quotient is a positive value or a negative value depends on the leftmost
bit in D20.

X0
——- DpiIv16 DO D10 D20

D0/D10=D20
= K103/K5=K20, the remainder is K3.
= D20=K20 (The remainder is left out.)

Program Example 2:

When X0 is ON, the dividend K81,000 in (D1, DO) is divided by the divisor K40,000 in (D11, D10),
and the quotient is stored in (D21, D20). Whether the quotient is a positive value or a negative
value depends on the leftmost bit in (D21, D20).

X0
——-A1 DIv32 DO D10 D20

(D1,D0)/(D11,D10)=(D21,D20)
= K81,000/K40,000=K2, The remainder is K1,000.
= (D21,D20)=K2 (The remainder is left out.)

Note:

1. If users want to store the remainder of a 16-bit bianry division, they have to use API23
DIV/IDIVP. Please refer to the explanation of AP123 DIV/DIVP for more information.

2. |If users want to store the remainder of a 32-bit bianry division, they have to use API123
DDIV/DDIVP. Please refer to the explanation of AP123 DDIV/DDIVP for more information.
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3.6.4 Rotation and Displacement

Mnemonic Applicable to STEPS

API PULSE Function ES2 SA2

16 bits 32 bits EX2 | SS2| SE |SX2|16-bit | 32-bit

EC5 SE2
30 ROR DROR v" | Rotate right ilvi|v|Vv 5 9
31 ROL DROL v | Rotate left v vV 5 9
32 RCR DRCR v | Rotate right with carry v vV 5 9
33 RCL DRCL v" | Rotate left with carry ilvi|v|v 5 9
34 | SFTR - v" | Bit shift right vilivi|iv]iv] o9 -
35| SFTL - v' | Bit shift left viiv]|v|v 9 -
36 | WSFR - v | Word shift right v vV 9 -
37 | WSFL - v' | Word shift left vilv]|v]|v 9 -
38 | SFWR - v" | Shift register write ilvi|v|v 7 -
39 | SFRD - v" | Shift register read Vv vV 7 -
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
30 ||[D] ROR |P| (@) () | Rotation Right EX2/ | SS2 | SE/ | sX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP XY |M|S |K|H|KnX|[KnY[KnMKnS| T |C |D | E | F |ROR, RORP: 5 steps
D LT TP | IDROR, DRORP: 9 steps
n * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 | SX2
Operands:

D: Device to be rotated

Explanations:

o g kM w Db =

Program Example:

n: Number of bits to be rotated in 1 rotation

This instruction rotates bit status of the device D to the right for n bits

The status of the last bit rotated (marked with ) is copied to the carry flag M1022 (Carry flag)
This instruction is generally used in pulse execution mode (RORP, DRORP).

If operand D uses index F, only a 16-bit instruction is available.

If operand D is specified as KnY, KnM or KnS, only K4 (16-bit) or K8 (32-bit) is valid.

Valid range of operand n: 1< n <16 (16-bit), 1< n <32 (32-bit)

When X0 goes from OFF to ON, the 16 bits (4 bits as a group) in D10 will rotate to the right, as

shown in the figure below. The bit marked with % will be sent to carry flag M1022..

| X0
| | | RORP | D10 K4
Rotate to the right
e
Upper bit Lower bit

D10 [of1]1[1]1]o]1[1]o[1]o]ofo]1]0]1}F—

%

16 bits T
After one rotation
Upper bit tothe right lower bit M1022
p1o [o[1[o[[o[+[1T1[1To[1 T ol*ToJo]  »[0 ]carry

M1022] Carry
A

® flag
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API Mnemonic Operands Function Controllers
ES2/ SA2/
31 ||D|] RoL |[P| (@) () | RotateLeft EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|[M|S|K|H|[KnX|[KnY|KnM|KnS| T|C |D|E ROL, ROLP: 5 steps
D B A (U Il I DROL, DROLP: 9 steps
n * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5]  SS2 [ SA2/SE/SE2 |  sSx2
Operands:

D: Device to be rotated

Explanation:

o a0k~ 0N~

Program Example:

n: Number of bits to be rotated in 1 rotation

This instruction rotates bit status of the device D to the left for n bits

If operand D uses index F, only a 16-bit instruction is available.
If operand D is specified as KnY, KnM or KnS, only K4 (16-bit) or K8 (32-bit) is valid.
Valid range of operand n: 1< n £16 (16-bit), 1< n <32 (32-bit)

The status of the last bit rotated (marked with %) is copied to the carry flag M1022.

This instruction is generally used in pulse execution mode (ROLP, DROLP).

When X0 goes from OFF to ON, all the 16 bits (4 bits as a group) in D10 will rotate to the left, as

shown in the figure below. The bit marked with 3 will be sent to carry flag M1022.

X

M1022

Carry
flag

ROLP D10 K4

Rotate to the left

Upper bit

«—

Lower bit

*
|

_____ g

pper bit

16 bits
After one rotation
to the left

—I1]1]1]1]1]1]1]1]0]o]o]o]o]o]o]0]| D10

Lower bit

[1[1]1]1]o[o]oolofofolo]1][1][1]1] D10
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API Mnemonic Operands Function Controllers
ES2/ SA2/
32 |ID| RCR |P| (@) () | Rotation Rightwith Carry || EX2/| SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S |K|H|KnX|KnY|KnM|KnS| T|C |D|E |F |RCR, RCRP: 5 steps
D LT LT TITIT1T 1Y IDRCR, DRCRP: 9 steps
n * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 | SX2
Operands:

D: Device to be rotated  n: Number of bits to be rotated in 1 rotation

Explanation:

This instruction rotates bit status of the device D together with M1022 to the right for n bits.
The status of the last bit rotated (marked with ) is moved to the carry flag M1022.

This instruction is generally used in pulse execution mode (RCRP, DRCRP).

If operand D uses index F, only a 16-bit instruction is available.

If operand D is specified as KnY, KnM or KnS, only K4 (16-bit) or K8 (32-bit) is valid.

Valid range of operand n: 1< n <16 (16-bit), 1< n <32 (32-bit)

o g M w Db =

Program Example:

When X0 goes from OFF to ON, the 16 bits (4 bits as a group) in D10 together with carry flag
M1022 (total 17 bits) will rotate to the right, as shown in the figure below. The bit marked with 3%
will be moved to carry flag M1022

| X0
| | | RCRP D10 K4
Rotate to the right
—
Upper bit Lower bit
p1o [oJoJoJoJ1]1]1]1]o]oJoofo]1[1Jo}—>| 1 | M1022
T % Carry
16bits . flag
After one rptation '
Upper bit to the right Lower bit
p1o [1]1]o]1]oJoJoJo[1]1]1]1JoJoJoJo] '~ o ] m1022
*®  Carry
flag
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API Mnemonic Operands Function Controllers
ES2/ SA2/
33 |ID] RcL |P| (D) (n) | Rotation Leftwith Carry EX2/ | 882 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C D | E | F |[RCL, RCLP: 5 steps
D ST T TITIT " 1 IDRCL, DRCLP: 9 steps
n * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5]  SS2 [ SA2/SE/SE2 |  sSx2
Operands:

D: Device to be rotated  n: Number of bits to be rotated in 1 rotation

Explanations:

This instruction rotates bit status of the device D together with M1022 to the left for n bits.
The status of the last bit rotated (marked with ) is moved to the carry flag M1022.

This instruction is generally used in pulse execution mode (RCLP, DRCLP).

If operand D uses index F, only a 16-bit instruction is available.

If operand D is specified as KnY, KnM or KnS, only K4 (16-bit) or K8 (32-bit) is valid.
Valid range of operand n: 1< n <16 (16-bit), 1< n <32 (32-bit)

I O o

Program Example:

When X0 goes from OFF to ON, the 16 bits (4 bits as a group) in D10 together with carry flag
M1022 (total 17 bits) will rotate to the left, as shown in the figure below. The bit marked with 3%k will
be sent to carry flag M1022.

| X0
| | | RCLP D10 K4
Rotate to the left
4—
Upper bit Lower bit
M1022 {111[1]1[1]1][1]1][o]o]o]o|o]ofo]o]| D10
Carry * T
flag ! 16 bits
o @ After one rotation
! ) to the left
+ Upper bit Lower bit
M1022] 1 |«----* [1]1][1][1]ofoJo]oJofo]ofofo[1][1]1] D10
Carry  x
flag
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API Mnemonic Operands Function Controllers
ES2/ SA2/
34 SFTR [P | (3 (@ () (n2) | Bit Shift Right EX2/ | SS2 | SE/ | sX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP XY |M|S|K|H|KnX|KnY|[KnM|KnS| T|C |D | E | F |[SFTR, SFTRP: 9 steps
S * * * *
D * * *
n4 T
n2 T
PULSE, 16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: Start No. of source device  D: Start No. of destination device  nq: Length of data to be

shifted n2: Number of bits to be shifted as a group

Explanation:

1. This instruction performs a right shift from source device of nz bits starting from S to
destination device of nq bits starting from D.

2. This instruction is generally used in pulse execution mode (SFTRP).

3. Valid range of operand n1, n2 : 1< n2 < n1 <1024

Program Example:

1. When XO is rising edge triggered, SFTR instruction shifts X0 to X4 into 16 bit data MO to M15
and MO to M15 also shift to the right with a group of 4 bits.

2. The figure below illustrates the right shift of the bits in one scan.

O M3 to MO — Carry

® M7 to M4 - MS3to MO
© M11 to M8 - M7 to M4
® M15toM12 —» M11to M8
© X3 to X0 — M15to M12 completed
X0
$——— SFTR X0 MO K16 K4
4 bits in a group shift to the right
(IX3|X2|X1IXOI e

(M15[M14[M13[M12[M11[M10[ MO [M8 [ M7 [M6[M5[ M4 M3 M2 M1 MQO] Carry
\—/\AA

N, A N, N,
© © [ 2] (1]
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API Mnemonic Operands Function Controllers
ES2/ SA2/
35 SFTL |P| () (@ () (n2) | Bit Shift Left EX2/ | 8S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP XY |[M|S|K|H[KnXKnY|KnMKnS| T|C|D|E|F|SFTL, SFTLP: 9 steps
S * * * *
D * * *
n1 * *
n2 * *
PULSE, 16-bit
ES2/EX2/EC5]  SS2 [ SA2/SE/SE2 |  sSx2
Operands:

S: Start No. of source device  D: Start No. of destination device  ni: Length of data to be

shifted  n2: Number of bits to be shifted as a group

Explanations:

1. This instruction performs a left shift from source device of nz bits starting from S to destination
device of nq bits starting from D

2. This instruction is generally used in pulse execution mode (SFTLP).

3. Valid range of operand n1, n2 : 1< n2 < n1 <1024

Program Example:
1. When X0 is rising edge triggered, SFTL instruction shifts X0 to X4 into 16-bit data MO to M15
and MO to M15 also shift to the left with a group of 4 bits.
2. The figure below illustrates the left shift of the bits in one scan
O M15toM12 —  Carry

®M11toM8 — M15toM12

© M7 to M4 —  M11to M8

® M3 to MO — M7 to M4

O X3 to X0 — M3toMO completed

X0
t—— sFTR X0 MO K16 K4

U

4 bits in a group shift to the left
D — [X3[ X2 X1[X0]
Je

A A y A
Carry (M15[M14[M13[M12]|M11[M10[ MO [M8 [M7 [ M6 [M5[ M4 [M3[M2[ M1[MO]

"/
1) © © ©
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API Mnemonic Operands Function Controllers
ES2/ SA2/
36 WSFR [P | (8) (@) (n1) (n2) | Word Shift Right || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|H|[KnX|KnY|KnM|KnS| T |C |D | E | F |WSFR, WSFRP: 9 steps
S * * * * * * *
D * * * * * *
N1 i
n2 i
PULSE, 16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: Start No. of source device  D: Start No. of destination device  nq: Length of data to be

shifted  nz: Number of devices to be shifted as a group

Explanations:
1. This instruction performs a right shift from source device of naregisters starting from S to
destination device of nqregisters starting from D.

This instruction is generally used in pulse execution mode (WSFRP).

3. The type of devices designated by S and D has to be the same, e.g. KnX, KnY, KnM, and K»S
as a category and T, C, and D as another category

4. Provided the devices designated by S and D belong to Ki type, the number of digits of Kn in S
and D has to be the same.

5. Valid range of operand n1, n2 : 1< n2 < n1 <512

Program Example 1:

1. When X0 is triggered, WSFRP instruction shifts D10 to D13 into data stack D20 to D35 and
D20 to D35 also shift to the right with a group of 4 registers.

2. The figure below illustrates the right shift of the registers in one scan.

0 D23toD20 — Carry

® D27toD24 — D23toD20
© D31to D28 — D27 toD24
O D35t0D32 —» D31toD28
© D13toD10 —» D35to D32 completed

}—{XOI—‘WSFRPl D10 | D20 | K16 | K4 |

4 registers in one group shift to the right

[D13[D12][ D11[ D10
o 1 1 11 S
[D35[ D34 [ D33[ D32 D31 D30 [ D29 [ D28 [ D27 | D26 [ D25 [ D24 [ D23 [ D22 | D21[ D20 | Carry
\¥/
. A
@ ® @ @
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Program Example 2:
1. When X0 is triggered, WSFRP instruction shifts X20 to X27 into data stack Y20 to Y37 and
Y20 to Y37 also shift to the right with a group of 4 devices.
2. The figure below illustrates the right shift of the devices in one scan
0 Y27 to Y20 — carry
® Y37 to Y30 - Y27 to Y20
© X27 to X20 —» Y37 to Y30 completed

When using Kn device, the specified Kn value
(digit) must be the same.

X0
I—‘WSFRP K1X20 | K1Y20 K4 K2

2 digits (8 devices)in a group
[ X27 [ x26 | X25 [ x24 [ x23 [ Xx22 | x21[ X20 | shift to the right
@( | —

! Y H v !

| Y37 Y36 Y35[Y34[Y33[Y32] Y31[Y30][Y27[Y26][Y25[Y24[Y23[Y22]Y21]Y20] carry
w

N - A

@ ®
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API Mnemonic Operands Function Controllers
ES2/ SA2/
37 WSFL |P| (3 (@O (np (n2) | Word Shift Left || EX2/| SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H[KnX|KnNY|[KnMKnS| T|C |D|E |F |WSFL, WSFLP: 9 steps
S * * * * * * *
D * * * * * *
n4 T
n2 T
PULSE, 16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: Start No. of source device  D: Start No. of destination device  n¢: Length of data to be

shifted  nz: Number of devices to be shifted as a group

Explanations:
1. This instruction performs a left shift from source device of nzregisters starting from S to
destination device of nqregisters starting from D.

2. This instruction is generally used in pulse execution mode (WSFLP).

3. The type of devices designated by S and D has to be the same, e.g. KnX, KnY, KnM, and K,S
as a category and T, C, and D as another category

4. Provided the devices designated by S and D belong to Ki type, the number of digits of Kn in S
and D has to be the same.

5. Valid range of operand n1, n2 : 1< n2 < n1 <512

Program Example:

1. When X0 is triggered, WSFLP instruction shifts D10 to D13 into data stack D20 to D35 and
D20 to D35 also shift to the left with a group of 4 registers.

2. The figure below illustrates the left shift of the words in one scan

OD35t0D32 — Carry

® D31to D28 —» D35to D32
©® D27to D24 —» D31toD28
O D23toD20 —» D27toD24
© D13toD10 —» D23toD20 completed

}—{XOHWSFLPl D10 | D20 | K16 | K4 |

4 registers in one group shift to the left <+——— \ D13 \ D12 \ D11 \ D10 \

®
Carry [ D35 | D34 [ D33 [ D32 [ D31] D30 | D29 [ D28 | D27 [ D26 | D25 [ D24 | D23 [ D22 | D21 [ D20
K
@ @ ® @
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API Mnemonic Operands Function Controllers
ES2/ SA2/
38 SFWR |P| (8) (@) () | Shift Register Write || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP XY |[M|S|K|H[KnXKnYKnMKnS| T|C|D|E|F|SFWR, SFWRP: 7 steps
S * * * * * * * * * * *
D * * * * * *
n * *
PULSE, 16-bit
ES2/EX2/EC5]  SS2 [ SA2/SE/SE2 |  sSx2
Operands:

S: Source device  D: Head address of data stack  n: Length of data stack

Explanations:

1. This instruction defines the data stack of n words starting from D as a “first-in, first out (FIFO)”
data stack and specifies the first device as the pointer (D). When SFWRP is executed,
content in pointer pluses 1, and the content in S will be written into the device designated by
the pointer. When the content in pointer exceeds n-1, the instruction stops and carry flag
M1022= ON.

2. This instruction is generally used in pulse execution mode (SFWRP).

3. Valid range of operand n: 2< n <512

Program Example:

1. First, reset the content of DO. When X0 goes from OFF to ON, the content of DO (pointer)
becomes 1, and D20 is written into D1. If the content of D20 is changed and XO is triggered
again, pointer DO becomes 2, and the content of D20 is then written into D2.

2. P The figure below illustrates the shift and writing process of the instruction.

© The content of DO becomes 1.

®. The content of D20 is written into D1.

X20
l:j |—| RST | DO | Reset the content of DO to O (zero) previously
X

0
F—{sFwrp| D20 | Do | K10 |
n = 10 points
D20 | D9 [ D8 | D7 [ D6 | D5 | D4 | D3 | D2 | D1 [ DO |
A A

Pointer

Points to note:
This instruction can be used together with API 39 SFRD for the reading/writing of “first-in, first-out”

stack data.
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API Mnemonic Operands Function Controllers
ES2/ SA2/
39 SFRD |P| () (@) (n) | Shift Register Read || EX2/|SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H[KnX|KnY|KnM|KnS| T|C|D|E |F |SFRD, SFRDP: 7 steps
S * * * * * *
D * * * * * * * *
n * *
PULSE, 16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sSX2
Operands:

S: Head address of data stack

Explanation:

D: Destination device

n: Length of data stack

1. This instruction defines the data stack of n words starting from S as a FIFO data stack and

specifies the first device as the pointer (S). The content of pointer indicates current length of

the stack. When SFRDP is executed, first data (S+1) will be read out to D, all data in this

stack moves up to fill the read device and content in pointer minuses 1. When the content in

pointer = 0, the instruction stops and carry flag M1022= ON

2. This instruction is generally used in pulse execution mode (SFRDP).

3.

Prog

Valid range of operand n: 2< n <512

ram Example:

1. When X0 goes from OFF to ON, D9 to D2 are all shifted to the right and the pointer DO is

decremented by 1 when the content of D1 is read and moved to D21.

2. The figure below illustrates the shift and reading of the instruction.
© The content of D1 is read and moved to D21.
® D9 to D2 are all shifted to the right.

© The content of DO is decremented by 1.

}—{XO|—| SFRDP| DO | D21 | K10 |

n = 10 points
| D9 [D8 [ D7 [ D6 [ D5 | D4 [ D3 [ D2 | D1 | DO | [D21]
A
Pointer
Data read
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3.6.5 Data Processing

Mnemonic Applicable to STEPS
API PULSE Function ES2 SA2
16 bits 32 bits EX2 | SS2| SE |SX2|16-bit | 32-bit
EC5 SE2
40 | ZRST - v' | Zone reset viiv]|v|v 5 -
41 | DECO - v" | Decode viivi|iv|v 7 -
42 | ENCO - v" | Encode viivi|iv|v 7 -
43 SUM DSUM v" | Sum of Active bits ViV v |V 5 9
44 BON DBON v | Check specified bit status ViV vV 7 13
45 | MEAN |DMEAN| v |Mean v vV 7 13
46 ANS - - | Timed Annunciator Set N A A 7 -
47 ANR - v" | Annunciator Reset ilvi|v|Vv 1 -
48 SQR DSQR v | Square Root ilvi|v|v 5 9
49 FLT DFLT v | Floating point vi|lvi|v|v 5 9
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
40 ZRST |P Zone Reset EX2/| 882 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OP X|Y|M|S |K|H|KnX|[KnY|[KNnM|KnS| T |C |D | E | F |ZRST, ZRSTP: 5 steps
D1 * * * * * *
D2 * * * * * *
PULSE, 16-bit
ES2/EX2/EC5]  SS2 | SA2/ISE/SE2 |  sx2
Operands:

D1: Starting device of the reset range

Explanations:

D2: End device of the reset range

1. When the instruction is executed, range D1 to D2 will be reset.

Operand D4 and D2 must be the same data type, Valid range: D1 = D,

2
3. When D1 > D2, only operand designated by D2 will be reset.
4

This instruction is generally used in pulse execution mode (ZRSTP).

Program Example:

1. When X0 = ON, M300 to M399 will be reset.

2. When X1 = ON, CO to C127 will all be reset, i.e. present value = 0 and associated contact/

output will be reset as well.

3. When X20 = ON, TO to T127 will all be reset, i.e. present value = 0 and associated contact/

output will be reset as well.
4. When X2 = ON, the steps of SO to S127 will be reset.
5. When X3 = ON, the data of DO to D100 will be reset.
When X4 = ON, C235 to C254 will all be reset, i.e. present value = 0 and associated contact/

output will be reset as well.

—|X)o—| ZRST | M300 | mM399 |
—|X1 zrsT| co | c127 |
X20

— ZRST| T0 |T127 |
L ret] w0 s |
—|X)3—| ZRST| DO |D100 |
—|X)4—| ZRSTI c235 | C254 |
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Points to note:

1. Bitdevices Y, M, S and word devices T, C, D can be individually reset by RST instruction.

2. For clearing multiple devices, API 16 FMOV instruction can be used to send KO to word
devices T, C, D or bit devices KnY, KnM, KnS.

X0
— | RST MO
RST TO
RST YO
FMOV KO D10 K5
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API Mnemonic Operands Function Controllers
ES2/ SA2/
41 DECO |[P| () (@) (n) | Decode EX2/ | 8S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S |K|H|KnX|KnY|KnM|KnS| T|C |D|E|F |DECO, DECOP: 7 steps
S * * * * * * * * * * *
D * * * * * * * *
n * *
PULSE, 16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2|  SX2
Operands:
S: Source device to be decoded  D: Device for storing the result  n: Number of consecutive
bits of S

Explanation:

1.

The instruction decodes the lower “n” bits of S and stores the result of “2" bits in D.

2. This instruction is generally used in pulse execution mode (DECOP).

3. When operand D is a bit device, n = 1 to 8, when operand D is a word device, n = 1to 4

Program Example 1:

1.

o > w N

When D is used as a bit device, n = 1 to 8. Errors will occurif n =0 or n > 8.
If n = 8, the decoded data is 28= 256 bits data.
When X20 goes from OFF to ON, the data of X0 to X2 will be decoded to M100 to M107.
If the source data is 3, M103 (third bit from M100) = ON.

After the execution is completed, X20 is turned OFF. The decoded results or outputs will retain

their operation.

}—){(2'0—|DECOP| xo | mioo [ k3 |

X2

X1

X0

[ o] 1] |
AT
®
7 6 65 4 3 2 1 0
[oJoJoJof+]ofofol]

M107 M106 M105 M104 M103 M102 M101 M100
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Program Example 2:

1.
2.
3.

When D is used as a word device, n = 1 to 4. Errors will occurifn =0 orn > 4.

When n = 4, the decoded data is 24 = 16 bits.

When X20 goes from OFF to ON, the data in D10 (b2 to b0) will be decoded and stored in D20
(b7 to b0). The unused bits in D20 (b15 to b8) will be set to 0.

The lower 3 bits of D10 are decoded and stored in the lower 8 bits of D20. The higher 8 bits of
D20 are all 0.

After the execution is completed, X20 is turned OFF. The decoded results or outputs will retain

their operation.

}—){(zlo—| pecop| D10 | D20 [ k3 |

b15 D10 b0

lol1fof1]of1]Jof1fof1]of1]ofJof1][1]

allbe 0 ,/ .e/@‘@l

76 5 43210
l[olofoJoJololofJololoJoJol1]oJo]o0]

b15 D20 b0

3-112



3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
42 ENCO |[P| () (@) () | Encode EX2/| 882 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX[KnY|[KNnM[KnS| T |C |D |E | F|DECO, DECOP: 7 steps
S * * * * * * * * *
D * * * * *
n * *
PULSE, 16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: Source device to be encoded  D: Device for storing the result  n: Number of consecutive
bits of S

Explanation:

1. The instruction encodes the lower “2" bits of source S and stores the result in D.

They highest active bit in S has the priority for encoding operation.

This instruction is generally used in pulse execution mode (ENCOP).

When operand S is a bit device, n=1 to 8, when operand S is a word device, n=1 to 4

If no bits in S is active (1), M1067, M1068 = ON and D1067 records the error code OE1A (hex).

o > w BN

Program Example 1:

1. When S is used as a bit device, n = 1 to 8. Errors will occur if n =0 or n > 8.

2. fn =8, the decoded data is 28= 256 bits data.

3. When X0 goes from OFF to ON, the data in (MO to M7) will be encoded and stored in lower 3
bits of DO (b2 to b0). The unused bits in DO (b15 to b3) will be set to 0.

4. After the execution is completed, X0 is turned OFF and the data in D remains unchanged.

—>|((|J—|ENCOP| Mo | po | k3 |

M7 M6 M5 M4 M3 M2 M1 MO
0o foJToJlTofl1ToJoTao
2 0

|
6 5 4 3 1
allbe 0 l
— —— — 14 2 1
[o[o]Joloflo]ololoflololofololof[1]1]
b15 DO b0
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Program Example 2:

1. When S is used as a word device, n = 1 to 4. Errors will occurif n = 0 orn > 4.

2. When n = 4, the decoded data is 24 = 16 bits data.

3. When X0 goes from OFF to ON, the 23 bits (b0 to b7) in D10 will be encoded and the result will
be stored in the lower 3 bits of D20 (b2 to b0). The unused bits in D20 (b15 to b3) will be set
to 0.

4. After the execution is completed, X0 is turned OFF and the data in D remains unchanged

}—){(?—| EncoP| D10 | D20 [ k3 |

Invalid data
— —~— — b0
[of1fo]1]of1]o]1]ofofolof1]o]o]o]
b15 D10 6 5 4 3 2 1 0
7
all be O
[olofoJoloflofJoJolofololofofol1]1]
b15 D20 b0
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API Mnemonic Operands Function Controllers
ES2/ SA2/
43 ||D| SUM e @ Sum of Active bits EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|{Y|M|S |K|H|KnX|KnY|KnM|KnS| T|C|D|E |F |SUM, DSUMP: 5 steps
g TR T T T LT IDSUM, DSUMP: 9 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sx2
Operands:

S: Source device

Explanation:

D: Destination device for storing counted value

1. This instruction counts the total active bits in S and store the value in D.

D will occupy two registers when using in 32-bit instruction.

2
3. Ifoperand S, D use index F, only a 16-bit instruction is available.
4

If there is no active bits, zero flag M1020 =ON.

Program Example:

When X20 = ON, all active bits in DO will be counted and the result will be stored in D2.
X20
}AMSUM o0 | oz |

[ofJofof1]oJof1foJojofoJoJof1foJo] [3]

DO D2
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API Mnemonic Operands Function Controllers
. . ES2/ SA2/
44 [|D| BON |P| (&) (@ (m) | Checkspecifiedbit || eyy/| ss2 | SE/ | sx2
status EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnXKnY|KNnMKnS| T | C E | F |BON, BONP: 7 steps
g L L TR R PR PP TR T LT LT IDBON, DBONP: 13 steps
n * * * * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: Source device

Expla

nation:

D: Device for storing check result

n: Bit number to be checked

1. The instruction checks the status of designated bit (specified by n) in S and stores the result in
D

2. If operand S uses index F, only 16-bit instruction is available.

3. Valid range of operand n : n = 0 to 15 (16-bit), n = 0 to 31 (32-bit)

Program Example:

1. When X0 = ON, and bit15 of DO = “1”, MO will be ON. If the bit15 is “0”, MO is OFF.
2. When X0 is OFF, MO will retain its previous status.

X0

—

b15

BON

DO

MO

K15

b15

DO

b0

b0
[oJoJoJ1JoJoJ1JoJoJoJoJoJo]J1]o]Jo] mo=off

[1JoJoJ1JoJo[1JoJoJoJoJoJoJ1JoJo] mo=0n

DO
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API Mnemonic Operands Function Controllers
ES2/ SA2/
45 |ID| MEAN |[P| ) @ Mean EX2/ | $S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|{Y|M|S |K|H|KnX|KnYIKNnM|IKnS| T |C |D | E|F |MEAN, MEANP: 7 steps
g it Pt | IDMEAN, DMEANP: 13
n * * * * * * * * * * * Steps

PULSE, 16-bit, 32-bit

ES2/EX2/EC5 SS82 | SA2/SE/SE2 SX2

Operands:

S: Source device  D: Destination for storing result  n: Number of consecutive device from S

Explanations:

1. The instruction obtains the mean value from n consecutive registers from S and stores the
value in D.

Remainders in the operation will be ignored.

If S is not within the valid range, only those addresses within the valid range will be processed.

If n is out of the valid range (1 to 64), PLC will determine it as an “instruction operation error”.

If operand D uses index F, only a 16-bit instruction is available.

L T

Valid range of operand n : n = 1 to 64

Program Example:
When X10 = ON, the contents in 3 (n = 3) registers starting from DO will be summed and then
divided by 3 to obtain the mean value. The result will be stored in D10 and the remainder will be

left out

X10
}—Hi MEAN | DO D10 K3

(DO+D1+D2)/3 — D10

DO K100

D1 K113 —» D10 K112
Remainder = 3, left out

D2 K125
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APl || Mnemonic Operands Function Controllers
ES2/ SA2/
46 ANS ) (m) (@ | Timed Annunciator Set || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T|C |D |E ANS: 7 steps
S *
m *
D *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: Alarm timer

Explanations:

m: Time setting  D: Alarm

1. ANS instruction is used to drive the output alarm device in designated time.
2. Operand S valid range: TO to T183
Operand m valid range: K1 to K32,767 (unit: 100 ms)
Operand D valid range: S912 to S1023
Flag: M1048 (ON: Alarm is active), M1049 (ON: Alarm monitoring is enabled)

4. See ANR instruction for more information

Program Example:

If X3 = ON for more than 5 sec, alarm step relay S999 will be ON. S999 will remains ON after X3 is

reset. (T10 will be reset, present value = 0)

X3

F——— ANS

T10 K50

S999
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API Mnemonic Function Controllers
ES2/ SA2/
47 ANR P | Annunciator Reset EX2/ | SS2 | SE/ | SX2
EC5 SE2
OoP Descriptions Program Steps
N/A Instruction driven by contact is necessary. ANR, ANRP: 1 steps
PULSE, 16-bit
ES2/EX2/EC5| SS2 SA2/SE/SE2 | SX2

Explanations:
1. ANR instruction is used to reset an alarm.
2. When several alarm devices are ON, the alarm with smaller number will be reset.

3. This instruction is generally used in pulse execution mode (ANRP).

Program Example:

1. If X20 and X21 are ON at the same time for more than 2 sec, the alarm S912 will be ON. If
X20 or X21 is reset, alarm S912 will remain ON but T10 will be reset and present value is
cleared.

2. 1f X20 and X21 are ON less than 2 sec, the present value of T10 will be cleared.

When X3 goes from OFF — ON, activated alarms S912 will be reset.

4. When X3 goes from OFF — ON again, the alarm device with second lower number will be

reset.
X2|:|(2”—| ANS | T10 | K20 | S912 |
X3

ANRP

Points to note:

Flags:

1. M1048 (indicating alarm status): When M1049 = ON, enabling any of the alarm S912 to S1023

turns M1048 ON.

2. M1049 (Enabling alarm monitoring): When M1049 = ON, D1049 will automatically hold the
lowest alarm number in active alarms.

Application example of alarm device (production line):

X0 = Forward switch X1 = Backward switch

X2 = Front position switch X3 = Back position switch

X4 = Alarm reset button

YO0 = Forward Y1 = Backward

Y2 = Alarm indicator

S912 = Forward alarm S920 = Backward alarm
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M1000
M G
YO X2
— —— ANS TO K100 S912
Y1 X3
— —/#4—— ANS T1 K200 S920
X0 X2
S NG
YO
—
X1 X3
LG
Y1
—
M1048
U7
X4
— —— ANRP

M1048 and D1049 are valid only when M1049 = ON.

4. When Y0 = ON for more than 10 sec and the product fails to reach the front position X2, S912
=ON

5. When Y1 = ON for more than 10 sec and the product fails to reach the back position X3,
S920= ON.

6. When backward switch X1 = ON and backward device Y1 = ON, Y1 will go OFF only when the
product reaches the back position switch X3.

7. Y2 is ON when any alarm is enabled.

8. Whenever X4 is ON, 1 active alarm will be reset. If there are several active alarms, the reset
will start from the alarm with the lowest number and then the alarm with second lower number,

etc.
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API Mnemonic Operands Function Controllers
ES2/ SA2/
48 ||ID|] sarR |P| O D@ Square Root EX2/ | SS2 | SE/ | sX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|{Y|M|S|K|H|KnX|KnY|[KnM|KnS| T|C |D | E | F |[SQR, SQRP: 5 steps
S ol DSQR, DSQRP: 9 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 | SX2
Operands:

S: Source device  D: Device for storing the result

Explanation:

1. This instruction performs a square root operation on S and stores the result in D.

2. S can only be a positive value. Performing a square root operation on a negative value will
result in an error and the instruction will not be executed. The error flag M1067 and M1068 =
ON and D1067 records error code HOE1B.

3. The operation result D should be integer only, and the decimal will be left out. When decimal is
left out, borrow flag M1021 = ON.

4. When the operation result D = 0, zero flag M1020 = ON.

Program Example:
When X20 = ON, square root of DO will be stored in D12.

}—)1(2|0—| SQR | DO | D12 |

DO — D12
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API Mnemonic Operands Function Controllers
ES2/ SA2/
49 ||D| FLT |P e @ Floating Point EX2/| 882 | SE/ | SX2

9 EC5 SE2

Type | Bit Devices Word devices Program Steps
oP X|Y|M|S |K|H|KnX|KnY|KnM|KnS| T |C D | E | F |FLT, FLTP: 5 steps

[S) DFLT, DFLTP: 9 steps

PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 [ SA2/SE/SE2 |  sx2

Operands:

S: Source device  D: Device for storing the conversion result

Explanations:

1.

When M1081 = OFF, the source S is converted from BIN integer to binary floating point value.

At this time, 16-bit instruction FLT occupies 1 register for S and 2 registers for D.

a) If the absolute value of the conversion result > max. floating value, carry flag M1022 =
ON.

b) If the absolute value of the conversion result < min. floating value, carry flag M1021 =
ON.

c) If conversion result is 0, zero flag M1020 = ON.

When M1081 is ON, the source S is converted from binary floating point value to BIN integer.

(Decimal ignored). At this time, 16-bit instruction FLT occupies 2 registers for S and 1 register

for D. The operation is same as instruction INT.

a) If the conversion result exceeds the available range of BIN integer in D (for 16-bit: -32,768
to 32,767; for 32-bit: -2,147,483,648 to 2,147,483,647), D will obtain the maximum or
minimum value and carry flag M1022 = ON.

b) If the decimal is ignored, borrow flag M1021=0ON.

c) If the conversion result = 0, zero flag M1020=0ON.

d) After the conversion, D stores the result in 16 bits.

Program Example 1:

1.

2
3.
4

When M1081 = OFF, the BIN integer is converted into binary floating point value.

When X20 = ON, DO is converted to D13, D12 (floating point).

When X21 = ON, D1, DO are converted to D21, D20 (floating point).

Assume DO is K10. When X10 is ON, the converted 32-bit value will be H41200000 and stored
in 32-bit register D12 (D13)

If 32-bit register DO (D1)=K100,000, X21 = ON. 32-bit of floating point after conversion will be
H47C35000 and it will be saved in 32-bit register D20 (D21)
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M1002

—||—| RST |M1081|
—|XZ|0—| FLT | DO | D12 |

X21

—||—| DFLT| DO | D20 |

Program Example 2:
1. When M1081 = ON, the source data is converted from floating point value to BIN integer.
(Decimal ignored)

2. When X20 = ON, D1 and DO (floating point) are converted to D12 (BIN integer). If DO (D1) =
H47C35000, the result will be 100,000 which exceeds the available range of BIN integer in
16-bit register D12. In this case the result will be D12 = K32767, and M1022 = ON

3. When X21 = ON, D1 and DO (floating point) are converted to D21, D20 (BIN integer). If DO (D1)
= H47C35000, the result is 100,000 and will be saved in 32-bit register D20 (D21).

ﬂ”L' SET | M1081 |
—|XZ|0—| FLT | DO | D12 |
—|XZ|1—| DFLT | DO | D20 |

Program Example 3:

Apply FLT instruction to complete the following operation

(D10) (X7~X0) xkets | | (0D21D20)
16-bit BIN 2-digit BCD @ Binary floating point
o] o] ® @ D, 051,05
v v Decimal floating point
(D101,D100) (D200) BIN  (D301,D300) (for monitoring)

@ 32-bit integer

(D203,D202)
Binary floating point

(D401,D400)
Binary floating point

Binary floating point l Binary floating point > (D41,D40)
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M1000
— | FLT D10 | D100
@ BIN | K2X0 | D200
© FLT | D200 | D202
@ DEDIV | K615 | K10 [ D300
© DEDIV | D100 | D202 | D400
®© DEMUL | D400 | D300 | D20
@ DEBCD | D20 D30
DINT | D20 D40

Covert D10 (BIN integer) to D101, D100 (floating point).
Covert the value of X7 to X0 (BCD value) to D200 (BIN value).
Covert D200 (BIN integer) to D203, D202 (floating point).
Save the result of K615 + K10 to D301, D300 (floating point).
Divide the floating point:
Save the result of (D101, D100) + (D203, D202) to D401, D400 (floating point).
6. Multiply floating point:
Save the result of (D401, D400) x (D301, D300) to D21, D20 (floating point).
7. Covert floating point (D21, D20) to decimal floating point (D31, D30).
8. Covert floating point (D21, D20) to BIN integer (D41, D40).

o k> 0N =
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3.6.6 High Speed Processing

Mnemonic Applicable to STEPS
API PULSE Function ES2 SA2
16 bits 32 bits EX2 | SS2 | SE | SX2 |16-bit|32-bit
EC5 SE2
50 REF - v" | Refresh vl v | v | v 5 -
51| REFF - v" | Refresh and filter adjust vi|vi|vi|v ] 3 -
52 MTR - - | Input Matrix |V vV 9 -
53 - DHSCS - | High speed counter SET Vil vV - 13
54 - DHSCR | - |High speed counter RESET Vil vV - 13
55 - DHSZ - | High speed zone compare Eig v v v - 17
56 | SPD - - | Speed detection viliviliv]|v]|7 -
57 | PLSY | DPLSY - | Pulse output v vi|iv|v | T |13
58 | PWM - - | Pulse width modulation N N I A B -
59 | PLSR | DPLSR - | Pulse ramp vilviI|ivi|iv] 9|17

3.6.6.1 Output Points for High Speed Instructions

Mnemonic ESS:ZI;ES);ZZ//SSSEZ EC5/SE2
API PULSE
16 bits 32 bits Y0, Y1,Y2,Y3 YO0, Y2, Y4, Y6
50 | REF - v v v
57 | PLSY DPLSY - v v
58 | PWM - - v v
59 |PLSR DPLSR - v v

Note: The high-speed instructions for EC5/SE2 models do not support odd-numbered axis output

points Y1, Y3.
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API Mnemonic Operands Function Controllers
ES2/ SA2/
50 REF P @ Refresh EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OP XY |[M|S |K|H|KnX|KnY|KnM|KnS| T |C | D | E | F |REF, REFP: 5 steps
D * *
n * *
PULSE, 16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 SX2
Operands:

D: Start device for I/O refresh n: Number of devices for I/O refresh

Explanations:
1. PLC updates I/O status between END instruction and the start of next program scan. If an
immediate 1/O refresh is needed, REF can be applied for performing 1/O refresh immediately.
2. D can only be a multiple of 10, i.e. X0 or YO0, and the instruction is NOT applicable for I/0
points on DIO modules.
3. Only the I/O points on MPU can be specified for operand D for I/O refresh.
® When D specifies X0 and n =< 8, only X0-X7 will be refreshed. If n > 8, all I/O points on
MPU will be refreshed.

® When D specifies YO and n = 8, only YO-X7 will be refreshed. If n > 8, all I/O points on
MPU will be refreshed.

® When D specifies X10 or Y10, I/O points on MPU except for X0-X7 or YO-Y 3 will all be
refreshed regardless of n value, i.e. only status of X0-X7 or YO-Y3 remains.

4. For EX2/SX2 MPU only: If M1180 = ON and REF instruction executes, PLC will read the A/D
value and update the read value to D1110-D1113. If M1181 = ON and REF instruction
executes, PLC will output the D/A value in D1116 and D1117 immediately. When A/D or D/A
values are refreshed, PLC will reset M1180 or M1181 automatically.

5. Range for n (ES2/EX2): 4 to total I/O points on MPU. n should always be a multiple of 4.

6. Range for n (SS2/SA2/SE/SE2/SX2): 8 to total I/O points on MPU.

7. The function to update pulse number immediately is only available for the following modules
and firmware, ES2, EX2, ES2-C: V3.60; ES2-E: V1.40; 28SA2, 12SA2, SX2: V3.0; 26SE:
V1.92 and later; EC5, SE2: V1.00 and later.

Output Device YO0 Y1 Y2 Y3

Refresh current
M1672 M1673 M1674 M1675
position of output

Pulse output number | D1030/D1031 D1032/D1033 | D1336/D1337 | D1338/D1339
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Output Device Y4 Y6

Refresh current
M1676 M1677
position of output

Pulse output number | D1375/D1376 D1377/D1378

A. Normally, PLC only refreshes pulse output when the pulse instruction is executed. You can
use output pulse to check the pulse number but if the program is big, it may cause a bigger
different result in such a long scan.

B. When executing REF instruction with M1672-M1677, it can refresh the pulse output
immediately. And when REF instruction works with M1672-M1675 flags, it is only used to
refresh the pulse number not to refresh the actual inputs and outputs.

C. Refer to program example 5 for reference.

D. High-speed output points: Y4, Y6 only support EC5/SEZ2; Y1, Y3 support
ES2/EX2/SS2/SA2/SX2/SE.

Program Example 1:

When X0 = ON, PLC will refresh the status of input points X0-X7 immediately without delay.

X0
—— REF X0 K8

Program Example 2:
When X0 = ON, the 4 output signals on YO-Y3 will be sent to output terminals immediately before

the program proceeds to END instruction.

|—>{(}0—|REF|Y0|K4|

Program Example 3:
When X0 = ON, I/O points starting from X10 or Y4 will all be refreshed.

X0
}—1 )—| REF X10 K8

X0
—— REF Y4 K8
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Program Example 4:
For DVP-EX2/SX2 only: When X0 = ON and M1180 = ON, A/D signal in D1110-D1113 will be

refreshed immediately regardless of the settings of operands D and n

—| SET |M1180|

X0
|_

—|REF|xo|K8|

Program Example 5:

When MO is ON, executing DDRVI instruction to output pulses. When an external interrupt occurs
in X0, the program refreshes the pulse number immediately in D1030, D1031 and D1336, D1337.

No need to wait for the scan.

0

ER

L\\)—‘ DDRYI

lDDHVI

k200000

K100000

At

1 |

k200000

k100000

A

A |

k1000

L] |

FEND

SET M1E72

SET M1674

IHEF
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API Mnemonic Operands Function Controllers
ES2/ SA2/
51 REFF | P @) Refresh and Filter Adjust EX2/ | SS2 | SE/ | SX2
EC5 SE2
op ype Bit Devices Word devices Program Steps
X|Y|M]|S |K|H|KnX[KnY|KnM|KnS| T |C | D | E | F |REFF, REFFP: 3 steps
n * *
PULSE, 16-bit
ES2/EX2/EC5 $S2 SA2/SE/SE2 SX2
Operands:

n: Response time (unit: ms)

Explanation:

1. PLC provides digital input filters to avoid interference. The response time (n) of X0-X7 input
filters can be adjusted by REFF instruction. The instruction sets the value specified in n to
D1020 (X0-X7 input filter time) directly. The instruction sets the value specified in n to D1021
(X10-X17response time) for models including 28SS2 V3.42 / 28SA2 V3.0 / 26SE V1.0 /
28SE2 V1.0 and later versions.

2.When PLC turns from OFF to ON or the END instruction is reached, the response time is
dictated by the value of D1020.

3. During program execution, the value in D1020 can be changed by using MOV instruction.

4. When using REFF instruction during program execution, the modified response time will be
move to D1020 and refreshed until next program scan.

5.Range of n: = K2 to K20.

Program Example:

1. When the power of PLC turns from OFF to ON, the response time of X0-X7 inputs is specified
by the value in D1020.

2.When X20 = ON, REFF K5 instruction is executed, response time changes to 5 ms and takes
affect the next scan.

3.When X20 = OFF, the REFF instruction will not be executed, the response time changes to

20ms and takes affect the next scan.

X20

—||—| REFF| K5 |

X0

HE— G

X20

—M—' REFF | K20 |

X1
G
a4
END
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Points to note:
Response time is ignored (no delay) when input points are occupied by external interrupts, high-

speed counters, or SPD instruction.
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APl || Mnemonic Operands Function Controllers
ES2/ SA2/
52 MTR ) @ Input Matrix EX2/ | 882 | SE/ | SX2
EC5 SE2
op pe Bit Devices Word devices Program Steps

X|IY|M|S|K|HIKnXIKNYIKnMIKnS| T|C |D | E | F [MTR: 9 steps
S *

D+ *
D2 * * *
n * *
16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sx2
Operands:

S: Head address of input device D4: Head address of output device D2: Head address of matrix

scan n: Number of arrays in the matrix

Explanations:

1.8 is the source device of the matrix input and occupies 8 consecutive points.

D1 is the trigger device (transistor output Y) to read input signals and occupies n consecutive
points

D2 is the head address of the matrix which stores the read status from inputs

2. This instruction allows 8 continuous input devices starting from S to be used n times, which
means the operation result can be displayed with a matrix table starting from D2 . Each set of
8 input signals are grouped into an “array” and there are n number of arrays. Each array is
selected to be read by triggering output devices starting from D1. The result is stored in a
matrix-table which starts at corresponding head address Da.

3. Maximum 8 arrays can be specified (n = 8) to obtain 64 input points (8 x 8 = 64).

4. The processing time of each array is approximately 25ms, i.e. an 8 array matrix would cost
200ms to finish reading. In this case, input signals with ON/OFF speed faster than 200ms are
not applicable in the matrix input.

5.1t is recommended to use special auxiliary relay M1000 (normally open contact).

6. Whenever this instruction finishes a matrix scan, M1029 will be ON for one scan period..

7. There is no limitation on the number of times for using the instruction, but only one instruction
can be executed at the same time.

8.Flag: M1029, execution completed flag.
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Program Example:

When PLC runs, MTR instruction executes. The status of input points X40-X47 is read 2 times in
the driven order of output points Y40 and Y41, i.e. 16 signals will be generated and stored in
internal relay M10-M17 and M20-M27.

}EE& MTR | x40 | vao | mi0 | k2 |

The figure below illustrates the external wiring of the 2-array matrix input loop constructed by X40
to X47 and Y40 to Y41. The 16 switches correspond to the internal relays M10 to M17, M20 to
M27. The wiring should be applied with MTR instruction.

Diode l
0.1A/50V
M20 M21 |M22 |M23 |M24 M25 |M26 M27

H

Internal relays X42 X43 X44 X45 X46 X47

N Lol

M10 M11 M12 [M13 [M14 [M15 M16 M17

[RRRRR

| [ |
24G [+24V| s/s | x40 | x41 | xa2 | x43 | x44 | x45 | x46 | x47

PPPPPPPP

C Y40 | Y41 | a2 | va3| vaa|vas | vae | va7

When output Y40 is ON, only inputs in the first array are read. The results are stored in auxiliary
relays M10-M17. After Y40 goes OFF, Y41 turns ON. This time only inputs in the second array are
read. The results are stored in M20-M27.

Read input signal in the 1st array

7

Y40 @| |(f3| |

Read input signal in the 2nd array

/\7

Y41 |
—>—«— 25ms

Processing time of each array: approx. 25ms
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Points to note:

1. Operand S must be a multiple of 10, e.g. 00, 10, 20, which means X0, X10... etc. and
occupies 8 continuous devices.

2. Operand D1 should be a multiple of 10, i.e. 00, 10, 20, which means YO0, Y10... etc. and
occupies n continuous devices
Operand D2 should be a multiple of 10, i.e. 00, 10, which means M0, M10, SO, S10... etc.
Valid range of n = 2-8
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API Mnemonic Operands Function Controllers
High Speed Counter ES2 Sl
D| HSCS G G @ EX2/ | 8S2 | SE/ | SX2
Set EC5 SE2
pe Bit Devices Word devices Program Steps
OP X|IY|M|S|K|HIKnXIKNnYIKnhMIKnS| T |C |D | E | F [DHSCS: 13 steps
S1 * * * * * * * * * *
S2 *
D * * *
32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 SX2
Operands:

S+1: Comparative value Sa2: No. of high-speed counter D: Compare result

Explanations:

1.

Functions related to high-speed counters adopt an interrupt process; therefore, devices
specified in D which indicates comparison results are updated immediately. This instruction
compares the present value of the designated high-speed counter Sz against a specified
comparative value S1. When the current value in counters equals S1, device in D will be ON
even when values in S1 and Sz are no longer equal.

If D is specified as Y0-Y3, when the instruction is executed and the count value equals to S1,
the compare result will immediately output to the external outputs YO-Y3. However, other Y
outputs will still be updated till the end of program. Also, M and S devices, not affected by the
program scan time, will be immediate updated as the Y devices specified by this instruction.
(Y4, Y6 of EC5/SE2 are also not affected by the program scan time.)

Operand D can designate 1000, o=1-8

High speed counters include software high speed counters and hardware high speed counters.
In addition, there are also two types of comparators including software comparators and
hardware comparators. For detailed explanations of high speed counters please refer to
section 2.12 in this manual.

Explanations on software comparators for DHSCS/DHSCR instruction:

» There are 6 software comparators for the high-speed compare Set/Reset.

» There are 6 software comparators available corresponding to associated high speed
counter interrupts. Numbers of the applied interrupts should also be specified correctly in
front of the associated interrupt subroutines in the program.

» When programming DHSCS and DHSCR instructions, the total of Set/Reset comparisons

for both instructions can NOT be more than 6, otherwise syntax check error will occur.
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» Table of settings for the high-speed interrupts of the software counters and software
comparators:
Applicable to ES2 / EX2 / SS2 / SA2 /| SE | SX2
Counter C232 C233 C234 C235 C236 C237
DHSCS High-speed | 1510 | 1050 | 1070 | 1010 | 1020 | 1030
interrupt
H|gh-speegeciomparator C232-C242 share 6 software comparators
Counter C238 C239 C240 C241 C242
DHSCS High-speed | 4, 1050 1060 1070 1080
interrupt
H|gh-speeg(;omparator C232-C242 share 6 software comparators
Applicable to SE2
Counter C238 | C239 | C240 | C241 | C242 | C246 | C250 | C254
DHSCS High-speed| 476 | 1020 | 1040 | 1060 | 1080 | 1070 | 1070 | 1070
interrupt
High-speed C238-C242, C246, C250, C254 share 6 software comparators
comparator set

> DVP-SS2/SA2/SX2/SE does not support the software high speed counter C232.

» For DVP-12SE (FW: V1.xx), C253 and C254 are software high speed counters. The high-
speed interrupt is 1030. For DVP-12SE (FW: V2.00), C253 and C254 are upgraded to
hardware speed counters.

» Block diagram of software counters and comparators:

Software
comparatorx 6
Software >
Counter 1 O’/' Set/reset
S oftws O/ O—+—P Sct/reset 2
orware — @ Count value > ')
counter 2 .
. © :
: O :
. O
- > Set/reset 6
Software >
counter8

6. Explanations on hardware comparators DHSCS/DHSCR instruction:

> There are 2 groups of hardware comparators provided respectively for 2 groups of

hardware counters (A group and B group), and each group shares 4 comparators with

individual Compare Set/Reset function.

When programming DHSCS and DHSCR instructions, the total of Set/Reset comparisons

for both instructions cannot be more than 4, otherwise syntax check error will occur.
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» Each high-speed counter interrupt occupies an associated hardware comparator,
consequently the interrupt number cannot be repeated. Also, 1010-1040 can only be applied
for group A comparators and 1050-1080 for group B.

» If DCNT instruction enables C243 as high speed counter (group A) and DHSC/DHSC
instruction uses C245 as high speed counter (group A) at the same time, PLC takes C243
as the source counter automatically and no syntax check error will be detected.

» Designers have to specify the comparison value of a hardware comparator before they
enable a comparison instruction. If the comparison value of a hardware comparator has to
be changed after a comparison instruction is enabled, it is suggested that users should
disable the comparison instruction first. After the users specify a new comparison value,
the users can enable the comparison instruction again.

» If users want to change the value of a hardware comparator without disabling the high-
speed comparison instruction which is being used, they have to check whether the model

used support this operation. The models which support this operation are listed below.

Model name | ES2/EX2 EC5 SS2 SA2 SX2 SE/SE2
Version V3.20 V1.00 V3.00 V2.60 V2.40 V1.00

Note: If the comparative value changes, it will not be stored in the hardware comparator

until the instruction is scanned.

» Table of settings for the high-speed interrupts of hardware counters and comparators:
applicable to DVP-12SE (FW V2.00 or later) and DVP-26SE.

A group B group
Al | A2 | A3 | A4 | BT | B2 | B3 | B4
Counter No. _ |C243, C245-C248, C251, C252|C244, C249, C250, C253, C254
High-speed counter | 14 | 1020 | 1030 | 1040 | 1050 | 1060 | 1070 | 1080

Hardware counter

interrupt
High-speed compare Share 4 hardware Share 4 hardware
Set/Reset comparators for group A comparators for group B

» Table of settings for the high-speed interrupts of hardware counters and comparators: only
applicable to DVP-12SE (FW V1.xx).

- ¢ A group B group
ardware counter A D B1 52
Counter No. C243, C245-C248, C251, C252 C244
DHSCS Hligh-speed 1010 1020 1050 1060
counter interrupt
High-speed compare Share 2 hardware Share 2 hardware
Set/Reset comparators for group A comparators for group B
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» Table of settings for the high-speed interrupts of hardware counters and comparators:
applicable to DVP-SE2 (FW V1.00 and later).

A group B group C group
Hardware counter A1 A2 B1 B2 C1 C2
Counter N C232, C235, C243, C233, C236, C244, C237, C245, C249,
ounter No. C247, C251 C248, C252 C253
DHSCS high-speed 1010 1020 1030 1040 1050 1060
counter interrupt

High-speed compare
Set/Reset

Share 2 hardware
comparators for group A

Share 2 hardware

comparators for group B

Share 2 hardware

comparators for group C
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>

Block diagram of hardware counters and comparators:

Hardware
comparatorAX4/'O/v Set/reset A1l
o Al 010 A1
O
Hardware > Count /, .
»
counter A value A > O :
:\\‘O/V Set/reset A4
el 1040 A4
Hardware
comparatorBX4/'o/y Set/reset B1
o A 050 B
Hardware N Count __»/ o .
counterB value B (@) .
O\\o/ Set/reset B4
& 1080 B4

3 7. Difference between software and hardware comparators, applicable to DVP-12SE (FW V2.00
or later) and DVP-26SE:

»

6 comparators are available for software counters while 8 comparators are available for 2
groups of hardware counters (4 comparators for each group)

Output timing of software comparator - count value equals to comparative value in both
counting up/down modes.

Output timing of the hardware comparator with firmware version 1.xx = count value equals
to comparative value+1 in counting-up mode; count value equals to comparative value -1 in
counting-down mode.

Output timing of the hardware comparator with firmware version 2.00 and above - count

value equals to comparative value in both counting up/down modes.

8. Difference between software and hardware comparators, applicable to DVP-12SE FW V1.xx:

>

6 comparators are available for software counters while 4 comparators are available for 2
groups of hardware counters ( 2 comparators for each group)

Output timing of software comparator - count value equals to comparative value in both
counting up/down modes.

Output timing of the hardware comparator = count value equals to comparative value+1 in
counting-up mode; count value equals to comparative value -1 in counting-down mode.
Once the instruction is executed, the comparative value cannot be changed. If you need to
modify the comparative value, you need to close and then open the high-speed

comparison instruction again.
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Program Example 1:

Set/reset MO by applying software comparator

M1000
L
' I

DCNT | c235 | k100 |

—|DHSCS| K100 | C235 | MO |

» When value in C235 varies from 99 t0o100, DHSCS instruction sets MO ON. (M1235 = OFF,
C235 counts up)
» When value in C235 varies from 101 to100, DHSCR instruction resets M0. (M1235 = ON,
C235 counts down)

» Timing diagram for the comparison:

@)

MO

Counting
No.

N

4ﬂtup

\ 99 oo
Count dow ..

1014

100

M

Program Example 2:

» Time

Set/reset MO by applying hardware comparator

M1000

DCNT [ c251 | k100 |

—'::DHSCS| K100 | C251 | MO |

» When C251 counts up and the value in C251 varies from 100 to101, DHSCS instruction

sets MO ON.

» When C251 counts down and the value in C251 varies from 100 to 99, DHSCR instruction

resets MO.

» Timing diagram for the comparison:

MO0

Counting
No.

.
*

©)
N\

100

—101

08 99/ \ 99 oo
Vo Countup Countdow .

100

‘e

> Time
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Program Example 3:

Executes interrupt subroutine by applying software comparator.

El
M1000
—1 }—|: DCNT | C235 K100
DHSCS | K100 C235 1010
FEND
M1000
1010 4 }b——— ouT Y10
IRET
END
» When value in C235 varies from 99 t0100, interrupt subroutine triggered by 1010 executes
immediately to set Y10 ON.

Points to note:

» If operand D is specified as S, M or YO-Y3 for the above high speed comparison, the
compare result will immediately output to the external points YO-Y3 (YO-Y5 for SS2/SX2).
However, if D is specified as Y4-Y337, external outputs will be updated till the end of

program (delay for one scan cycle).

9. Difference between software and hardware comparators, applicable to DVP-SE2:

» 6 comparators are available for software counters while 6 comparators are available for 3

groups of hardware counters (2 comparators for each group)

» Output timing of software comparator - count value equals to comparative value in both

counting up/down modes.

» Output timing of the hardware comparator - count value equals to comparative value in

both counting up/down modes.
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10. Count value storage function of high speed interrupt (applicable to
ES2/EX2/SS2/SA2/SE/SX2):

When X1, X3, X4 and X5 is applied for reset function and associated external interrupts
are disabled, you can define the reset function as Rising/Falling-edge triggered by special
M relays specified in the table: Applicable Software High Speed Counters. However, if
external interrupts are applied, the interrupt instructions have the priority in using the input
points. In addition, PLC will move the current data in the counters to the associated data

registers below then reset the counters.

When X0 (counter input), X1 (external interrupt 1100/1101) work with C243, the count
value will be moved to D1240 and D1241 when interrupt occurs and then the counter will

be reset.

When X2 (counter input), X3 (external interrupt 1300/1301) work with C244, the count
value will be moved to D1242 and D1243 when interrupt occurs and then the counter will

be reset.

When X0 (counter input), X4 (external interrupt 1400/1401) work with C246, C248 and
C252. the count value will be moved to D1240 and D1241 when interrupt occurs and then

the counter will be reset.

When X2 (counter input), X5 (external interrupt 1500/1501) work with C244, C250, C254,
the count value will be moved to D1242 and D1243 when interrupt occurs and then the

counter will be reset.

Special D D1241, D1240 D1243, D1242
Counter C243 c246 | c248 | c252 C244 c250 | c254
Interrupt | X1 (1100/1101) X4 (1400/1401) X3 (1300/1301) | X5 (1500/1501)

Program Example 4:

E

& DCNT| C243 | K100 |

FEND

1z

i

000

— omov [ 1240 | Do |

IRET

1101

1z

:

END

If interrupt 1101 is triggered from input point X1 while C243 is counting, 1101 interrupt subroutine

executes immediately and the count value in C243 will be moved to DO. After this, C243 is reset.
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11. Count value storage function of high speed interrupt (applicable to SE2):

® \When X6, and X7 is applied for reset function and associated external interrupts are
disabled, you can define the reset function as Rising/Falling-edge triggered by special M
relays specified in the table: Applicable Software High Speed Counters. However, if
external interrupts are applied, the interrupt instructions have the priority in using the input
points. In addition, PLC will move the current data in the counters to the associated data
registers below then reset the counters.

® When X0 (counter input), X6 (external interrupt 1600/I1601) work with C232, the count
value will be moved to D1240 and D1241 when interrupt occurs and then the counter will
be reset.

® \When X2 (counter input), X7 (external interrupt 1700/I701) work with C233, the count

value will be moved to D1242 and D1243 when interrupt occurs and then the counter will

be reset.
Special D D1241, D1240 D1243, D1242
Counter C232 C233
Interrupt X6 (1600/1601) X7 (1700/1701)
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APl || Mnemonic Operands Function Controllers
High Speed Counter ES2 Sl
54 ||D| HSCR Gy G @ EX2/| SS2 | SE/ | SX2
Reset EC5 SE2
pe Bit Devices Word devices Program Steps
oP X|IY|M|S |K|HIKnX|KnY[KnMIKnS| T |C |D | E | F IDHSCR: 13 steps
81 * * * * * * * * * *
S *
D * * * *
32-bit
ES2/EX2/EC5|  $S2 | SA2/SE/SE2 SX2
Operands:

S1: Comparative value Sa2: No. of high speed counter D: Comparison result

Explanations:

1.

DHSCR compares the current value of the counter Sz against a compare value S1. When the
counters current value changes to a value equal to S1, then device D is reset to OFF. Once
reset, even if the compare result is no longer unequal, D will still be OFF.

If D is specified as YO-Y3, when the instruction is executed and the count value equals to S1,
the compare result will immediately output to the external outputs Y0-Y3. However, other Y
outputs will still be updated till the end of program. Also, M and S devices, not affected by the
program scan time, will be immediate updated as the Y devices specified by this instruction.
(Y4, Y6 of EC5/SE2 are also not affected by the program scan time.)

Operand D can be specified with high speed counters C232-C254 (SS2/SA2/SX2/SE does
not support C232) the same as Sa..

High speed counters include software high speed counters and hardware high speed
counters. In addtiion, there are also two types of comparators including software comparators
and hardware comparators. For detailed explanations of high speed counters please refer to
section 2.12 in this manual.

For explanations on software counters and hardware counters, please refer to AP153 DHSCS.

For program examples, please refer to Program Example1 and 2 in API53 DHSCS.
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APl || Mnemonic Operands Function Controllers
SA2/
ngh Speed Zone ES2/ SS2 | SE/ | Sx2
55 ||ID| HSZ | GO G O D | compare EX2 ko
Type Bit Devices Word devices Program Steps
OP XY |M]|S|K|HIKnX|KnY|[KNnMIKnS| T |C |D | E | F |DHSZ: 17 steps
S1 * * * * * * * * * *
S2 * * * * * * * * * *
S *
D * * *
32-bit
ES2/EX2 | SS2 | SA2SE/SE2 |  sx2
Operands:

S41: Lower bound of the comparison zone S2: Upper bound of the comparison zone S: No. of high

speed counter D: Comparison result (3 consecutive devices)

Explanations:

1. 81 should be equal to or smaller than Sz (S1 = S2).

2.1f D is specified as Y0-Y3 in this instruction, the compare result will immediately output to the
external outputs YO-Y3. However, other Y outputs will still be updated till the end of program.
Also, M and S devices, not affected by the program scan cycle, will be immediately updated as
well.

3. High speed counters include software high speed counters and hardware high speed counters.
In addtiion, there are also two types of comparators including software comparators and
hardware comparators. For detailed explanations of high speed counters please refer to
section 2.12 in this manual.

4.Explanations on software comparators for DHSZ instruction
» Corresponding table for software counters and comparators (applicable to

ES2/EX2/SS2/SA2/ SE/SX2):

Counter C232]C233]C234/C235]C236/C237|C238|C239]C240|C241][C242

Hi-speed compare

Set/Reset Share 6 software comparators

» Corresponding table for software counters and comparators (applicable to SE2):
Counter C238 | C239 | C240 | C241 | C242 | C246 | C250 | C254
High-speed compare
Set/Reset

Share 6 software comparators
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» Block diagram of software counters and comparators:

Software
comparatorx 6
Software
—P
Counter 1 O’/' Set/reset 1
Soft Q/ O p| Set/reset 2
w
orware — @ Count value > @)
counter 2 .
. o :
: O :
. O
> Set/reset 6
Software >
counter8

There are 6 software zone comparators available exclusively for zone compare operation,

hence the limit of 6 comparisons for zone compare does not include the comparisons of
DHSCS and DHSCR.

5. Explanations on hardware comparators for HSZ instruction:

SS2/SA2/SX2/SE does not support software counter C232.

» Corresponding table for hardware counters and comparators (It is not applicable to VEP-

12SE):

Hardware counter

A group

B group

A1 | A2 | A3 | A4

B1 | B2 | B3 | B4

Counter No.

C243, C245-C248, C251, C252

C244, C249, C250, C253, C254

Set/Reset

High-speed compare

Shares 4 hardware
comparators for group A

Shares 4 hardware
comparators for group B

» Corresponding table for hardware counters and comparators (It is only applicable to VEP-
12SE):
A group B group
Hardware counter AT | AD B1 | B2
Counter No. C243, C245-C248, C251, C252 C244
High-speed Shares 2 hardware comparators Shares 2 hardware

compare Set/Reset

for group A

comparators for group B

» Corresponding table for hardware counters and comparators (applicable to SE2):

A group B group C group
Hardware counter
A1 A2 BI | B2 c1 | c2
Counter No C232, C235, C243, C233, C236, C244, C237, C245, C249,
: C247, C251 C24, C252 C253
High-speed Shares 2 hardware Shares 2 hardware Shares 2 hardware
compare Set/Reset | comparators for group A | comparators for group B |comparators for group C
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» Block diagram of hardware counters and comparators:
Hardware

comDaratorAX“/'O/v Set/reset A1
______ a

O] 1010 A1
Hardware Count . / ©
149 '®)

counter A value A
oW

\‘O/V Set/reset A4

'''' B 1040 A4

Hardware

comparatorBX“/vo/V Set/reset B1
A 1050 BY
Hardware Count ‘O/

counter B value B

\ 4
immEm

po 0§

\O/ Set/reset B4

""" Al 080 B4

» The two groups can only be used once for each group, occupying 2 comparators. For
example, when DHSZ instruction uses A3 and A4 of group A comparators, only the other 2
comparators (A1, A2) are available for DHSCS and DHSCR instructions.

» When DHSCS uses 1030 or 1040, comparators A3 and A4 are no longer available for DHSZ
instruction. Also, when DHSCS uses 1070 or 1080, comparators B3 and B4 are no longer
available for DHSZ instruction. If comparators are used repeatedly, the syntax error will be
detected on the instruction behind.

» For DVP-SE, if DHSZ instruction uses hardware comparators, two hardware comparators
are used. DHSCS instruction and DHSCR instruction cannot use the same hardware

comparators.

Program Example 1: (Applying Hardware High Speed Counter)

1. When D is specified as YO, then YO-Y2 will be occupied automatically.

2. When DHSZ is executed, the instruction compares the current value in C246 with the
upper/lower bound (1500/2000) of the comparison zone, and YO0-Y2 will be ON according to the

comparison result.

M1000 |
— | | DoNT | c246 | k20000 |
—| DHSZ | K1500 | K2000 | C246 | Yo |
YO
— ——— When current value of C246 < K1500, YO=On
Y1
— ——— When K1500 < current value of C246 < K2000, Y1=0On
Y2
— ——— When current value of C246 > K2000, Y2=0n
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Program Example 2: (Applying DHSZ instruction for performing ramp down operation)

1. C251 is AB-phase high speed counter. When X10 = ON, DHSZ compare the present value
with K2000. Present value =<K2000, Y10 = ON.

2. When X10 = OFF, Y10-Y12 are reset.

X10
— RST | C251
ZRST | Y10 Y12
M1000
— ——- DCNT | C251 |K10000
X10
| ——— DHSZ | K2000 | K2400 | C251 Y10

Timing diagram

Speed variable
transmission device

|
|
: |
0 .
: !
1 )
A T
X10 \ o +_
|
|
High speed Y10 4 v : I

Lowspeed Y11

Stop Y12

Present value
of C251

N
N
o
o
<
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API Mnemonic Operands Function Controllers
ES2/ SA2/
56 SPD G G2 (@ | Speed Detection EX2/| SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OP X|IY|[M|S|K|HIKnXIKNYIKNnMIKnS| T|C |D | E | F |SPD: 7 steps
S+ *
S2 * * * * * * * * * * *
D * * *
16-bit
ES2/EX2/EC5| SS2 | SA2/ISE/SE2| SX2
Operands:

S1: External pulse input Sa2: Pulse receiving time (ms) D: Detected result (5 consecutive devices)

Explanations:

1. The instruction counts the number of pulses received at input terminal S1 during the time

Sz (ms) and stores the result in the register D.

2. ES2/EX2 before V0.92. External pulse input terminals designated in S1:

Available X0, X2 X1 (X0/X1) X6, X7
input points
1-phase input ) . 1-phase input
Input mode (Supports single (Su ortAsB ngrsue :zalrjet uency) (Supports single
frequency ) PP 9 P 9 y frequency)
Max frequency 100 kHz 5 kHz 10 kHz
3. ES2/EX2/EC5: V1.00 or later. External pulse input terminals designated in S1:
Available X1 (X0/X1), X3 (X2/X3)
input points X0, X2 X5 (X4/X5). X7 (X6/X7) X4, X6
1-phase input i . 1-phase input
Input mode (Supports single (Su ortAs\B Sggrsue :galrjet uency) (Supports single
frequency) bp q P 9 Y frequency)
EC5: 50 kHz
Max frequency ES2:- 100 kHz 5 kHz 10 kHz
4. SS2/SA2/SX2/12SE. External pulse input terminals designated in S1:
Available X1 (X0/X1), X3 (X2/X3)
input points X0, X2 X5 (X4/X5), X7 (X6/X7) X4, X6
1-phase input ) . 1-phase input
Input mode (Supports single (Su ortAsB Sgc?rsue :22?; uency) (Supports single
frequency) PP q P q 4 frequency)
Max frequency SA2/SE/SX2: 100 kHz 5 kHz. 10 kHz

SS2: 20 kHz

X1(X0/X1) of SA2/12SE: 30 kHz
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10.

11.

SE2. External pulse input terminals designated in S1:

Available X1(X0/X1), X3(X2/X3),
input points X0, X2, X4 X5(X4/X5), X7(X6/XT) X6
1-phase input AB-phase input 1-phase input
Input mode (Supports single (Supports quadruple (Supports single
frequency) frequency) frequency)
Max. 30 kHz
frequency 100 kHz XT7(X6/X7) of SE2: 20 kHz 10kHz

D occupies 5 consecutive registers, D + 1 and D store the results of previous pulse detection;
D +3 and D + 2 store the current accumulated number of pulses; D + 4 store the current time
remaining (max. 32,767ms).

If any of the X0-7 is used in SPD instruction, its associated high-speed counters or external
interrupts cannot be used in this instruction or other instructions. The same input can only be
used once at a time.

For ES2/EX2 before V0.92: when X0, X2, X6 and X7 are used, they will be detected as 1-
phase input. When X1 is used, X0(A) and X1(B) will be applied together as AB-phase input.
For EC5/SS2/SA2/SX2/SE/ES2/EX2: V1.00 or later: when X0, X2, X4 and X6 are used, they
will be detected as 1-phase input. When X1, X3, x5, X7 are used, X0, X2, X4, X6 will be
applied together as AB-phase input.

For SE2: when X0, X2, X4 and X6 are used, they will be detected as 1-phase input. When X1,
X3, x5, X7 are used, X0, X2, X4, X6 will be applied together as AB-phase input.
This instruction is mainly used to obtain the value of rotation speed and the results in D are in

proportion to the rotation speed. Rotation speed N can be calculated by the following equation

60( DO) 5 N: Rotation speed
=—72x10 (rpm) n: The number of pulses produced per rotation
nt . Detecting time specified by S2 (ms)

Program Example:

1.

When X7 = ON, D2 stores the high-speed pulses at X0 for 1,000ms and stops automatically.
The results are stored in DO, D1.
When the 1000ms of counting is completed, D2 will be reset. When X7 turns ON again, D2

starts counting again.

X7
F——— SPD X0 K1000 DO
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X7

a NN~~~ TUInr

' T
. |
D2: Present value )J-IIDO: Dete[’r:d;value

I 7 ’
4 7

I
Contentin Dd_r"r/ _l_r)_r

| ﬁ\/\\

ContentinD4 pg: Remaining time (ms)
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API Mnemonic Operands Function Controllers
ES2/ SA2/
57 ||D| PLSY G ) (@ | Pulse Output EX2/| 882 | SE/ | SX2
EC5 SE2
o pe Bit Devices Word devices Program Steps
P X|IY|M|S |K|HIKnX|KnNY|[KnMIKnS| T |C |D | E | F |PLSY: 7 steps
St Pl 2 **|*|*|* |DPLSY: 13 steps
82 * * * * * * * * * * *
D *
16-bit, 32-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sSXx2
Operands:

S1: Pulse output frequency S2: Number of output pulses D: Pulse output device (Y0-Y3, Y4, Y6
available)

Explanations:

(For ES2/ EX2/ SS2/ SA2 |/ SE | SX2 Series PLC CPU)

1. When PLSY instruction has been executed, the specified quantity of pulses S2 will be output
through the pulse output device D at the specified pulse output frequency S1

2. S1 specifies the pulse output frequency

Output frequency range of MPU

Output Y0, Y2 Y1,Y3
— | SS2: 0-10,000 Hz
range | 1o-bitinstruction | £qo ey /s p2/SX2/SE: 0-32,767 Hz 0-10,000 Hz
— | SS2: 0-10,000 Hz
32-bitinstruction | £qor ey o/SA2/SX2/SE: 0-100,000 Hz 0-10,000 Hz

If frequency equals or smaller than OHz is specified, pulse output will be disabled.
If frequency bigger than max frequency is specified, PLC will output with max frequency.

3. 82 specifies the number of output pulses.
16-bit instruction: -32,768 to 32,767. 32-bit instruction: -2,147,483,648 to 2,147,483,647.
When Sz is specified as KO, the pulse will be output continuously regardless of the limit of pulse
number.

4. When D1220/D1221 = KO, K1, K2 or K3, the positive/negative sign of Sz denotes pulse output
direction (Positive/negative).

5. Four pulse output modes:

ode D1220 D1221
Output KO K1 K2 K3 KO K1 K2 K3
YO0 Pulse Pulse A CW
Y1 Pulse| Dir B Pulse
Y2 Pulse Pulse A |CCW
Y3 Pulse | Dir B Pulse
Pulse: Pulse A: Aphase pulse CW: Clockwise
Dir:  Direction B: B phase pulse CCW: Counter-clockwise

Note #: Available for 12SE: FW V2.02 or later. When D1220 is specified as K3, D1221 is invalid.
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6. Pulse output flags:

Output device YO0 Y1 Y2 Y3
Completed Flag M1029 M1030 M1102 M1103
Immediately M1078 M1079 M1104 M1105
pause
0.01-10 Hz output M1190 M1191 M1192 M1193

a) M1029 = ON after YO/Y1 (D1220=K1, pulse/Dir) output is completed.
M1102 = ON after Y2/Y3 (D1221=K1, pulse/Dir) output is completed.
M1029 = ON after the Y0/Y2 (D1220 = K3, CW/CCW) output is completed.

b) The execution completed flag M1029, M1030, M1102, and M1103 should be manually
reset by users after pulse output is completed.

c) When PLSY / DPLSY instruction is OFF, the pulse output completed flags will all be reset.

d) When M1190-M1193 = ON, the available output range for PLSY Y0-Y3 is 0.01-10Hz.

7. While the PLSY instruction is being executed, the output will not be affected if Sz is changed.

@ To change the pulse output number, stop the PLSY instruction, then change the pulse number.
8

S+ can be changed during program execution and the change will take effects until the modified
PLSY instruction is being executed.

9. The ratio of OFF time and ON time of the pulse output is 1:1.

10. If operand 81, Sz use index F, only 16-bit instruction is available.

11. There is no limitation on the times of using this instruction, however the program allows only 4
instructions (PLSY, PWM, PLSR) to be executed at the same time. If Y1 is used for several
high speed pulse output instructions, PLC will output according to the execution order of these

instructions.

(For EC5/SE2 Series PLC CPU)
1. When PLSY instruction has been executed, the specified quantity of pulses S2 will be output
through the pulse output device D at the specified pulse output frequency S+

2. 84 specifies the pulse output frequency
Output frequency range

Model EC5 SE2
Output Y0,Y2,Y4,Y6 YO0, Y2, Y4, Y6
Range 16-bit instruction 0-32,767 Hz 0-32,767 Hz
32-bit instruction 0-50,000 Hz 0-100,000 Hz

If frequency equals or smaller than 0 Hz is specified, pulse output will be disabled.
If frequency bigger than max frequency is specified, PLC will output with max frequency.
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3. 82 specifies the number of output pulses.
16-bit instruction: -32,768 to 32,767. 32-bit instruction: -2,147,483,648 to 2,147,483,647.
When Sz is specified as KO, the pulse will be output continuously regardless of the limit of pulse
number.
4. When D1220/D1221/D1341/D1342= KO, K1,or K2, the positive/negative sign of S2 denotes
pulse output direction (Positive/negative).
5.  Four pulse output modes:
Mode D1220 D1221 D1341 D1342
Output KO K1 K2 KO K1 K2 KO K1 K2 KO K1 K2
YO0 Pulse|Pulse| A
Y1 Dir B
Y2 Pulse |Pulse| A
Y3 Dir B
Y4 Pulse |Pulse| A
Y5 Dir B
Y6 Pulse |Pulse| A
Y7 Dir B
Pulse: Pulse A: Aphase pulse
Dir:  Direction B: B phase pulse
6. Pulse output flags:
Output device YO Y2 Y4 Y6
Completed Flag| M1029 M1102 M1321 M1322
Immediately | \1197g M1104 M1310 M1311
pause
0.01-10 Hz M1190 M1192 M1183 M1184
Output flag
a) M1029 = ON after YO/Y1 (D1220=K1, pulse/Dir) output is completed.
M1102 = ON after Y2/Y3 (D1221=K1, pulse/Dir) output is completed.
M1321 = ON after the Y4/Y5 (D1341 = K1, pulse/Dir) output is completed.
M1322 = ON after the Y6/Y7 (D1342 = K1, pulse/Dir) output is completed.
b) The execution completed flag M1029, M1102, M1321, and M1322 should be manually reset
by users after pulse output is completed.
¢) When PLSY / DPLSY instruction is OFF, the pulse output completed flags will all be reset.
7. While the PLSY instruction is being executed, the output will not be affected if Sz is changed.
To change the pulse output number, stop the PLSY instruction, then change the pulse number.
8. 84 can be changed during program execution and the change will take effects until the
modified PLSY instruction is being executed.
9.  The ratio of OFF time and ON time of the pulse outputis 1:1.
10. If operand S1, Sz use index F, only 16-bit instruction is available.
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11. There is no limitation on the times of using this instruction, however the program allows only 4

instructions (PLSY, PWM, PLSR) to be executed at the same time. If Y1 is used for several

high speed pulse output instructions, PLC will output according to the execution order of these

instructions.

Program Example:

1. When X0 = ON, 200 pulses of 1 kHz are generated from output YO, after the pulse output has
been completed, M1029 = ON to set Y20.
2. When X0 = OFF, pulse output YO will immediately stop. When X0 turns ON again, the pulse

output will start from the first pulse.

X0

——— PLsy | k1000 | k200 [ vo |

M1029

OutputYﬂ 1 2 3 L ...... |200

0.5ms
le—>

le——]
1ms

Points to note:

1. Description of associated flags:

M1029:
M1030:
M1102:
M1103:
M1321:
M1322:
M1078:
M1079:
M1104:
M1105:
M1310:
M1311:
M1190:
M1191:
M1192:
M1193:

M1029 = ON when YO pulse output is completed.
M1030 = ON when Y1 pulse output is completed. (Not available for EC5 / SE2)
M1102 = ON when Y2 pulse output is completed.
M1103 = ON when Y3 pulse output is completed. (Not available for EC5 / SE2)
M1321= ON when Y4 pulse output is completed.
M1322 = ON when Y6 pulse output is completed.
YO0 pulse output pause (immediately
Y1 pulse output pause (immediately) (Not available for EC5 / SE2)
Y2 pulse output pause (immediately
Y3 pulse output pause (immediately) (Not available for EC5 / SE2)
Y4 pulse output pause (immediately

)
)
)
)
)
)

Y6 pulse output pause (immediately
Se t YO high speed output as 0.01-10Hz. (Not available for DVP-12SE / EC5)
Se t Y1 high speed output as 0.01-10Hz. (Not available for DVP-12SE / EC5 / SE2)
Se t Y2 high speed output as 0.01-10Hz. (Not available for DVP-12SE / EC5)
Se t Y3 high speed output as 0.01-10Hz. (Not available for DVP-12SE / EC5 / SE2)
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2.

M1347:
M1348:
M1524:
M1525:
M1526:
M1527:
M1538:
M1539:
M1540:
M1541:
M1542:
M1543:

Auto reset YO when high speed pulse output completed.

Auto reset Y1 when high speed pulse output completed. (Not available for EC5 / SE2)
Auto reset Y2 when high speed pulse output completed.

Auto reset Y3 when high speed pulse output completed. (Not available for EC5 / SE2)
Auto reset Y4 when high speed pulse output completed.

Auto reset Y6 when high speed pulse output completed.

Indicating pause status of YO

Indicating pause status of Y1 (Not available for EC5 / SE2)

Indicating pause status of Y2

Indicating pause status of Y3 (Not available for EC5 / SE2)

Indicating pause status of Y4

Indicating pause status of Y6

Description of associated special D registers:

D1030:
D1031:
D1032:
D1033:
D1336:
D1337:
D1338:
D1339:
D1375:
D1376:
D1377:
D1378:

D1220:

D1221:
D1341:
D1342:

Present number of YO output pulses (Low word).
Present number of YO output pulses (High word).
Present number of Y1 output pulses (Low word). (Not available for EC5 / SE2)
Present number of Y1 output pulses (High word). (Not available for EC5 / SE2)
Present number of Y2 output pulses (Low word).

Present number of Y2 output pulses (High word).

(
(
(
(
(
(
Present number of Y3 output pulses (Low word). (Not available for EC5 / SE2)
Present number of Y3 output pulses (High word). (Not available for EC5 / SE2)
Present number of Y4 output pulses (Low word).
Present number of Y4 output pulses (High word).
Present number of Y6 output pulses (Low word).
Present number of Y6 output pulses (High word).

Output mode selection for pulse output (YO0,Y 1), refer to the instruction explanations.

Output mode selection for pulse output (Y2, Y3), refer to the instruction explanations.
Output mode selection for pulse output (Y4, Y), refer to the instruction explanations.
Output mode selection for pulse output (Y6, Y7), refer to the instruction explanations.
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3. More explanations for M1347, M1348, M1524, M1525, M1526, M1527:
Generally, when pulse output is completed, PLSY instruction has to be reset so that the
instruction can start pulse output one more time. When M1347, M1348, M1524, M1525, M1526
and M1527 is enabled, the associated output terminals will be reset automatically when pulse
output is completed, i.e. the PLSY instruction is reset. When PLC scans PLSY instruction again,
the pulse output starts automatically. In addition, PLC scans the mentioned 6 flags after END
instruction, hence PLSY instruction in continuous pulse output mode requires a delay time of
one scan cycle for next pulse output operation.
The function is mainly used in subroutines or interrupts which require high speed pulse output.
Here are some examples:

Program Example 1:

El
FEND
M1000
oot —| SET | M1347
DPLSY | K1000 | K1000 YO
IRET
M1000
1101 | SET | M1524

DPLSY | K1000 | K1000 Y2

IRET

END

Explanations:

a) Whenever 1001 is triggered, YO will output 1,000 pulses; whenever 1101 is triggered, Y2 will
output 1,000 pulses.

b) When pulse output is completed, there should be an interval of at least one scan cycle before

next pulse output operation is triggered.
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Program Example 2:

X1
— | SET | M1347
X2
— | PLSY | K1000 | K1000 YO
END
Explanation:

When both X1 and X2 are ON, YO pulse output will operate continuously. However, there will be a

delay of approx. 1 scan cycle every 1000 pulses.
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
58 PWM G G (B | Pulse Width Modulation EX2/ | SS2 | SE/ | SX2
EC5 SE2
op pe Bit Devices Word devices Program Steps
X|Y|M]|S |K|HI|KnX|KnNY|[KNnM|IKnS| T |C D | E | F |PWM: 7 steps
81 * * * * * * * * * * *
82 * * * * * * * * * * *
D *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 | SX2
Operands:

S1: Pulse output width (ms) S2: Pulse output cycle (ms)
D: Pulse output device (YO0, Y1,Y2,Y3, Y4, Y6)

Explanations:

1.

S+ is specified as pulse output width (t). Sz is specified as pulse output cycle (T).

Rule: 81 = 82. (It is not applicable to EC5, SE2, and DVP-12SE: FW V1.xx.)

Reference Table for Output Cycle and Output Width

Range of Output vo [ v vi | Y3

pulse output t 0-10000 0-32767

width /cycle | 1 1-10000 1-32,767
M1112 | M1113 M1070 | M1071

Flag for switching unit

On=10 us ; Off=100 us

On=100 us : Off=1 ms

Flag for high-speed output

M1116 is ON. (Unit: 1 us)

M1117 is ON. (Unit: 10 us)

1.1

When M1116 is ON, M1112 and M1113 do not work. The time unit of the pulse output
through YO and Y2 is 1 ys. Availabilities are shown below:

Model [ES2/EX2| ES2-C | ES2-E [12SA2| SX2 | SS2 12SE 26SE | 28SA2
Version| V3.00 | V3.20 V1.00 | 260 | 240 | 2.80 | V2.02 V1.0 V2.88

1.2 When M1117 is ON, M1070 and M1071 do not work. The time unit of the pulse output
through Y1 and Y3 is 10 ps. Availabilities are the same as M1116.
If M1116 for DVP-SS2 is enabled, the minimum pulse output width should be larger than 20.

Otherwise, due to the limitations on the hardware bandwidth of YO and Y2, the output result

1.3

is not the correct time width.
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2. S1is specified as pulse output width (t). Sz is specified as pulse output cycle (T).
Rule: 81 = 82. (for DVP-12SE: FW V1.xx.)

Reference Table for Output Cycle and Output Width
Range of Output Y0 Yvi | v | v3
pulse output t 0-10000 0-32767
width /cycle | 1 1-10000 1-32767
M1112 M1070 [ M1113 | wm1071
Flag for switching unit On=10 us On=100 us
Off=100 us Off=1 ms

3.  S1is specified as pulse output width (t). Sz is specified as pulse output cycle (T).
Rule: 81 = S2. (for EC5/SE2)

Reference Table for Output Cycle and Output Width
Range of Output vo | y2 | vya | ve
pulse output t 0-10000
width / cycle T 1-10000

M1112 [ M1113 | M1530 | M1531
Flag for switching unit On=10 us
Off=100 ps

Flag for high-speed M1116=0n (unit:1 us)
output

3.1 EC5 does NOT support M1116.

3.2 When M1116 is ON, M1112 and M1113, M1530, and M1531 do not work. The time unit
of the pulse output through YO0, Y2, Y4, and Y6 is 1 ys. Applicable to SE2 Series.

4. Pulse output devices for operand D: YO-Y3, Y4, and Y6. (Y4, Y6 only support EC5/SE2; Y1,
Y3 support ES2/EX2/SS2/SA2/SX2/SE.)

5.  When several pulse output instructions (PLSY, PWM, PLSR) use Y1 or Y3 as the output
device in the same scan cycle, PLC will perform the instruction which is executed first.

6. When S1=0, S2=0 or §1>S2, errors will occur (M1067 and M1068 will not be ON) and no
output will be generated from pulse output devices. When S1 = S2, the pulse output device
will be ON continuously.

7.  $1, 82 can be changed when PWM instruction is being executed. But the output time unit (M
flags) cannot be changed during the execution of PWM instruction. You need to set the output

time unit before the execution of PWM instruction.

3-159



DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2&TP Operation Manual - Programming

Program Example:

When X0 = ON, Y1 output the pulse as shown X0
opposite. When X0 = OFF, output Y1 turns ’_‘ F———1 PWM | K1000 | K2000 | Y1
OFF.
t=1000ms
le—>]
Output Yﬂ L
le—>
T=2000ms
Note:
1. Flag description:
M1070: For PWM instruction, when M1070 = ON, the unit for Y1 output pulse to switch
is 100 us, when M1070 = OFF, the unit is 1 ms. (Not available for EC5 / SE2)
M1071:  For PWM instruction, when M1071 = ON, the unit for Y3 output pulse to switch
is 100 ps, when M1070 = OFF, the unit is 1 ms. (Not available for EC5 / SE2)
M1112:  For PWM instruction, when M1112 = ON, the unit for YO output pulse to switch
is 10 us (for SE: 100 ps), when M1112 = OFF, the unit is 100 us (for SE: 1 ms).
M1113:  For PWM instruction, when M1113 = ON, the unit for Y2 output pulse to switch
is 10 ys, when M1113 = OFF, the unit is 100 ps.
M1530: For PWM instruction, when M1530 = ON, the unit for Y4 output pulse to switch
is 10 us, when M1530 = OFF, the unitis 100 us. (Applicable to EC5 / SE2)
M1531 For PWM instruction, when M1530 = ON, the unit for Y4 output pulse to switch
is 10 pus, when M1530 = OFF, the unitis 100 us. (Applicable to EC5 / SE2)
M1116:  For PWM instruction, when M1116 = ON, the unit for YO and Y2 output pulse is
1 us and switching functions of M1112 and M1113 are not available.
(Not available for EC5)
M1117:  For PWM instruction, when M1117 = ON, the unit for Y1 and Y3 output pulse is

10 ps and switching functions of M1070 and M1071 are not available.
(Not available for EC5 / SE2)

2. Special D registers description:

D1030 |PV of YO pulse output (Low word)
D1031 PV of YO pulse output (High word)
D1032: |Low word of the present value of Y1 pulse output
D1033 |High word of the present value of Y1 pulse output
D1336 |PV of Y2 pulse output (Low word)
D1337 |PV of Y2 pulse output (High word)
D1338: |Low word of the present value of Y3 pulse output.
D1339: |High word of the present value of Y3 pulse output
D1375: |Low word of the present value of Y4 pulse output.
D1376: |High word of the present value of Y4 pulse output
D1377: |Low word of the present value of Y6 pulse output.
D1378: |High word of the present value of Y6 pulse output

3-160
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API Mnemonic Operands Function Controllers
ES2/ SA2/
59 ||D| PLSR &Y G G (B | Pulse Ramp EX2/| 882 | SE/ | SX2
EC5 SE2
o pe Bit Devices Word devices Program Steps
P X|Y|M|S |K|HIKnX|KnNYI[KnMIKnS| T |C |D | E | F |PLSR: 9 steps
S1 Ll ] *|* |DPLSR: 17 steps
82 * * * * * * * * * * *
83 * * * * * * * * * * *
D *
16-bit, 32-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sx2
Operands:

S1: Maximum frequency (Hz) S2: Number of pulses Ss: Ramp up/down time (ms)
D: Pulse output device (YO0, Y1, Y2, Y3, Y4 and Y6 are available) (EC5/SE2/DVP-12SE: FW V1.xx
does not support Y1 and Y3.)

Explanations:

(For ES2 / EX2/SS2/ SA2 | SE | SX2 Series PLC CPU)

1. PLSR instruction performs a frequency ramp up/down process when positioning. Speed ramp

up process is activated between static status to the target speed. Pulse output persists in target

speed before getting close to target position. When target position is near, speed ramp down

process executes, and pulse output stops when target position is achieved.

2. Setrange of S1 pulse output frequency:

Range of $1 pulse output frequency:

ES2/EX2/SA2/SX2/SE: 0-100,000 Hz

Output Y0, Y2 Y1,Y3
| 552:6-10,000 Hz
f?é‘;z‘;tncy_ 16-bit | E50/EX2/SA2ISX2/SE: 6-32,767 Hz 6-10,000 Hz
3o-pit | o952 6-10,000Hz 6-10,000 Hz

If frequency smaller than 6 Hz is specified, PLC will output 6 Hz.
If frequency bigger than max frequency is specified, PLC will output with max frequency.

3. When output device is specified with Y0, Y2, the start/end frequency of YO0 is set by D1340 and

start/end frequency of Y2 is set by D1352.

When output device is specified with Y1, Y3, the start/end frequency is 0 Hz.

When D1220/D1221 = K1 or K2, positive/negative sign of S2 denotes pulse output direction.

PLSR instruction supports two modes of pulse output as below list.

Mode D1220 D1221

Output KO K1 KO K1
YO Pulse Pulse
Y1 Pulse Dir
Y2 Pulse Pulse
Y3 Pulse Dir

PLSR instruction does NOT support the value of pulse=0, e.g. infinite pulse output.
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7.

10.

12.

13.

14.

15.

When assigning YO0 and Y2 output mode as Pulse, i.e. D1220 = KO, D1221 = KO, the available

range for Sz is 1 to 32,767 (16-bit instruction) and 1 to 2,147,483,647 (32-bit instruction).

When assigning YO and Y2 output mode as Pulse/Dir, i.e. D1220 = K1, D1221 = K1, the

available range for Sz is 1 to 32,767 or -1 to -32,768 (16-bit instruction) and 1 to 2,147,483,647

or -1 to -2,147,483,648 (32-bit instruction)

When assigning output device as Y1 and Y3, the available range for Szis 1 to 32,767 (16-bit

instruction) and 1 to 2,147,483,647 (32-bit instruction).

S3: Ramp up/down time (unit: ms, min. 20 ms).

When assigning output device as Y1 and Y3, the set value of ramp up and ramp down time

should be the same.

When assigning output device as Y0 and Y2, and if:

® M1534 = OFF (Y0) and M1535 = OFF (Y2), the ramp up and ramp down time should be
the same.

® M1534 = ON and M1535 = ON, then Ss specifies ramp up time only. The ramp down time
is specified by value set in D1348 (Y0) and D1349 (Y2).

. When M1257 = OFF, ramp up/down curve of YO and Y2 is straight line. When M1257 = ON,

ramp up/down curve will be S curve. The ramp up/down curve of Y1 and Y3 is fixed as straight
line

The output will not be affected if S1, S2 or 83 are changed when PLSR instruction is being
executed. PLSR instruction has to be stopped if changing values in S1, S2 or Ss is required.

Flags for indicating pulse output status:

Output YO Y1 Y2 Y3
Completion M1029 M1030 M1102 M1103
Immediately Pause M1078 M1079 M1104 M1105

® When pulse output on Y0/Y1 specified as Pulse/Dir (D1220 = K1) is completed, completion
flag M1029 = ON.
® When pulse output on Y2/Y3 specified as Pulse/Dir (D1221 = K1) is completed, completion
flag M1102 = ON.
® When PLSR/DPLSR instruction is activated again, the completion flags will automatically
be reset.
During the ramp up process, the pulse numbers (frequency x time) of each speed shift may not
all be integer values, but PLC will operate integer value only. In this case, the omitted decimals
will result in errors between each speed shift, i.e. pulse number for each shift may differ due to
this operation. For ensuring the required output pulse number, PLC will fill in pulses as need
automatically in order to correct the deviation.
There is no limitation on the times of using this instruction in the program. However, only 4
instructions can be executed at the same scan time. When several pulse output instructions
(PLSY, PWM, PLSR) use Y1 as the output device in the same scan cycle, PLC will execute

pulse output according to the driven order of these instructions.
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16.

17.

Set value falls out of the available range of operands will be automatically corrected with the
min. or max available value.

When M1334 or M1335 is enabled, execute API59 PLSR/DPLSR instructions on YO or Y2 to
ramp-down when the conditional contacts are closed. When the conditional contacts are closed,
the deceleration will stop and the flags M1334/M1335 will be cleared. After the conditional
contacts are closed, if you need to use the flags M1334/M1335 to stop the deceleration, you

need to enable the flags M1334/M1335 again.
ES2/ 12SA2/

Series Exp [ES2-C ES2E .7 SS2  12SE  26SE | 28SA2
Firmware | \ /5 /5 | 348 | v1.00 | v2.86 | V328 | v2.02 | V1.0 | v2.90
version

(For EC5/SE2 Series PLC CPU)

1.

PLSR instruction performs a frequency ramp up/down process when positioning. Speed ramp
up process is activated between static status to the target speed. Pulse output persists in
target speed before getting close to target position. When target position is near, speed ramp
down process executes, and pulse output stops when target position is achieved.

Set range of $1 pulse output frequency:
Output frequency range

Model EC5 SE2
Output Y0,Y2,Y4, Y6 YO0, Y2, Y4, Y6
Range 16-bit instruction 6-32,767 Hz 6-32,767 Hz
32-bit instruction 6-50,000 Hz 6-100,000 Hz

If frequency equals or smaller than 6 Hz is specified, pulse output will be disabled.
If frequency bigger than max frequency is specified, PLC will output with max frequency.

When output device is specified with YO, Y2, Y4, Y6, the start/end frequency of YO is set by
D1340, of Y2 by D1352, of Y4 by D1379, and of Y6 by D1380.

PLSR instruction does NOT support the value of pulse=0, e.g. infinite pulse output.

Output mode can only be specified as single-point pulse output, the available range for Sz is 1

to 32,767 (16-bit instruction) and 1 to 2,147,483,647 (32-bit instruction).

If applying positive/negative direction pulse output, please use DDRVI or DDRVA instruction.

S3: Ramp up/down time (unit: ms; minimum: 20 ms).

When assigning output device as Y0, Y2, Y4 and Y6 and if:

® M1534 = OFF (YO0), M1535 = OFF (Y2), M1536 = OFF (Y4), M1537 = OFF (Y6), the ramp
up and ramp down time should be the same.

® M1534 = ON, M1535 = ON, M1536 = ON, M1537 = ON, then S3 specifies ramp up time
only. The ramp down time is specified by value set in D1348 (YO0), D1349 (Y2), D1350 (Y4),
and D1351 (Y6).

When M1257 = OFF, ramp up/down curve of YO and Y2 is straight line. When M1257 = ON,

ramp up/down curve will be S curve. The ramp up/down curve of Y1 and Y3 is fixed as straight

line.
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8.

10.

11.

12.

13.

The output will not be affected if S1, S2 or 83 are changed when PLSR instruction is being
executed. PLSR instruction has to be stopped if changing values in S1, S2 or Ss is required.

Flags for indicating pulse output status:
Output device YO0 Y2 Y4 Y6
Completed Flag M1029 M1102 M1321 M1322

Immediately
pause

® When PLSY / DPLSY instruction is OFF, the pulse output completed flags will all be reset.

M1078 M1104 M1310 M1311

During the ramp up process, the pulse numbers (frequency x time) of each speed shift may not
all be integer values, but PLC will operate integer value only. In this case, the omitted decimals
will result in errors between each speed shift, i.e. pulse number for each shift may differ due to
this operation. For ensuring the required output pulse number, PLC will fill in pulses as need
automatically in order to correct the deviation.

There is no limitation on the times of using this instruction in the program. When several pulse
output instructions (PLSY, PWM, PLSR) use the same output number (e.g., Y0) as the output
device in the same scan cycle, PLC will execute pulse output according to the driven order of
these instructions.

If the set value falls out of the available range of operands, it will be automatically corrected
with the minimum or maximum available value.

When the flags, M1334, M1335, M1520, or M1521 is enabled, execute AP159 PLSR/DPLSR
instructions on YO, Y2, Y4, or Y6 to ramp-down when the conditional contacts are closed.
When the conditional contacts are closed, the deceleration will stop and the flags M1334,
M1335, M1520, or M1521 will be cleared. After the conditional contacts are closed, if you need
to use the flags M1334, M1335, M1520 or M1521 to stop the deceleration, you need to enable
the flags M1334, M1335, M1520 or M1521 again.

Output YO Y2 Y4 Y6

Ramp-down when
the conditional M1334 M1335 M1520 M1521
contacts are closed

Program Example:

1.

When X0 = ON, PLSR performs pulse output on YO with a target speed of 1000Hz, output
pulse number D10 and ramp up/down time of 3000ms. Ramp up process begins to increase
1000/20 Hz in every shift and every shift outputs D10/40 pulses for 3000/20 ms.

When X0 = OFF, the output stops immediately and starts from the count value in D1030,
D1031 when PLSR is executed again.

Ramp up/down shifts for YO, Y2: 20. Ramp up/down shifts for Y1, Y3: 10

X0
}—H—' PLSR | K1000 D10 K3000 Y0
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A
Pulse speed(Hz)

Time for pulse @Targetspeed:moo Hz

outputin Frequency

each shift: increased/decreased
300()'/2()' ms in every shift;
>

_____ |_ 1000/20 Hz

e |
7 (S2)Outputpulses 7

]
20-shifts : 20-shifts
|

|
|
|
|
| |
16-bit insfruction:1~32,767

32-bit instluctionM~2,147,483,647
| |

»Time(Sec
Ramp up time (S3) & ' Ramp down time _ : g (Sec)

3000ms . - 3000ms

Explanations on associated flags and registers:
1. Description on associated flags:
For M1029, M1030, M1102, M1103, M1078, M1079, M1104, M1105, M1538, M1539, M1540,

M1541, M1347, M1348, M1524, M1525, please refer to PLSY instruction.
M1108: YO pulse output pause (ramp down). ON = pause, OFF = resume

M1109: Y1 pulse output pause (ramp down). ON = pause, OFF = resume
(Not available for EC5/SE2)
M1110: Y2 pulse output pause (ramp down). ON = pause, OFF = resume

M1111: Y3 pulse output pause (ramp down). ON = pause, OFF = resume
(Not available for EC5/SE2)
M1133: Y4 pulse output pause (ramp down). ON = pause, OFF = resume
(Applicable to EC5/SE2)
M1134: Y6 pulse output pause (ramp down). ON = pause, OFF = resume
(Applicable to EC5/SE2)
M1156: Enabling the mask and alignment mark function on 1400/1401(X4) corresponding to
YO.
M1257: Set the ramp up/down of YO, Y2 to be “S curve.” ON = S curve.
M1158: Enabling the mask and alignment mark function on 1600/1601(X6) corresponding to
Y2.
M1534: Enable ramp-down time setting on Y0. Has to be used with D1348.
M1535: Enable ramp-down time setting on Y2. Has to be used with D1349.
M1536: Enable ramp-down time setting on Y4. Has to be used with D1350.
(Applicable to EC5/SE2)
M1537: Enable ramp-down time setting on Y6. Has to be used with D1351.
(Applicable to EC5/SE2)

2. Description on associated special registers:
For D1030-D1033, D1336-D1339, D1220, D1221, please refer to PLSY instruction
D1026: M1156 = ON, D1026 stores pulse number for masking YO (Low word).
D1027: M1156 = ON, D1026 stores pulse number for masking YO (High word).
D1135: M1158 = ON, D1135 stores pulse number for masking Y2 (Low word).
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D1136: M1158 = ON, D1135 stores pulse number for masking Y2 (High word).

D1232: Output pulse number for ramp-down stop when YO mark sensor receives signals.
(Low word).

D1233: Output pulse number for ramp-down stop when YO mark sensor receives signals.
(High word).

D1234: Output pulse number for ramp-down stop when Y2 mark sensor receives signals
(Low word).

D1235: Output pulse number for ramp-down stop when Y2 mark sensor receives signals
(High word).

D1348: M1534 = ON, D1348 stores the ramp-down time of CHO(YO, Y1) pulse output.

D1349: M1535 = ON, D1349 stores the ramp-down time of CH1(Y2, Y3) pulse output.

D1340 Start/end frequency of the pulse output CHO (YO, Y1)

D1352 Start/end frequency of the pulse output CH1 (Y2, Y3)

3. The flags for not limiting the target frequency
® When the Mark function is enabled, if the number of output pulses for both the ramp-up

and ramp-down sections exceeds the total number of output pulses, the PLC will limit the

target frequency of the output.

Freq
'
p Time
RAMP UP | SPEED | RAMP DOAWM
D127 011335

® The number of output pulses for the ramp-up section can be viewed in D1127 (a 32-bit
value), and the number of output pulses for the ramp-down section can be viewed in
D1133 (a 32-bit value).

® This function can be disabled by following special M devices.

Output M device Model and firmware version
Y0 M1680 1. Y0, Y1,Y2and Y3 are supported by
Y1 M1681 ES2/EX2/ES2-C: V3.65 and later,
Y2 M1682 ES2-E: V1.48 and later,

SA2/SX2: V2.90 and later,
Y3 M1683 12SE/26SE: V2.08 and later,
Y4 M1684 28SA2: V2.92 and later

2. YO0,Y2, Y4 and Y6 are supported by
Y6 M1685 SE2: V1.00 and later
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The CPU models and firmware versions that support the Mark function and relevant parameter

tables:
ES2/EX2 ES2-E/ 12SA2/ 12SE
Model ES2-C SE2 sx2 SS2 26SE 28SA2
Firmware V3.60 \\//114(')%/ V3.00 V3.28 V2.02 V2.90
version and later and iater and later | and later and later and later

Note: EC5 does NOT support the Mark function, and SS2 and SE2 do NOT support Y1 and Y3

for the Mark function.

® Table of relevant parameters for the Mark function:

Number of
Marking
Output . External Ramp-up Ramp- Start/End | Famp-down Front Back
P deceleration input point time down time | frequency pulses masking masking
flag after
marking
D1232/ D1026/ D1100/
YO M1156 X4 D1343 D1348 D1340
D1233 D1027 D1101
D1236/ D1154/ D1156/
Y1 M1157 X5 D1343 D1343 N/A
D1237 D1155 D1157
D1234/ D1135/ D1102/
Y2 M1158 X6 D1353 D1349 D1352
D1235 D1136 D1103
D1238/ D1158/ D1160/
Y3 M1159 X7 D1353 D1353 N/A
D1239 D1159 D1161
® Table of relevant parameters for the Mark function supported by SE2 only
Number of
Marking
Output . External Ramp-up Ramp- Start/End | Famp-down Front Back
P deceleration input point time down time | frequency pulses masking masking
flag after
marking
D1232/ | D1026/ | D1100/
YO0 M1156 X4 D1343 D1348 D1340
D1233 D1027 D1101
D1234/ | D1135/ | D1102/
Y2 M1158 X5 D1353 D1349 D1352
D1235 D1136 D1103
D1236/ | D1154/ | D1156/
Y4 M1157 X6 D1381 D1350 D1379
D1237 D1155 D1157
D1238/ | D1158/ | D1160/
Y6 M1159 X7 D1382 D1351 D1380
D1239 D1159 D1161
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5. Description of Mark function (YO is used for illustration below)

Frequency
A
Target X4 external interrupt
frequenc
quency /
Pulse numberifno
Start/End external interrupton X4
freuquency
D1340 _ Time
D1348 ” Pulsenumber
Ramp-up —>
time _Ramp-down time
D1232-D1233

Ramp-down stop pulse
number when Mark
is detected

® When M1156 is set to ON, the system enables the ramp-down pause (Mark function) on
YO0 when X4 receives interrupt signals. When M1158 is set to ON, the system enables the
ramp-down pause (Mark function) on Y2 when X6 receives interrupt signals.

® When the Mark function is enabled, the ramp-down time is independent of the ramp-up
time. Users can set the ramp-up time in Sz and the ramp-down time in D1348/D1349.
(Range: 20 ms-32767 ms)

® If the Mark function is enabled and the numbers of pulses to be output after marking (in
D1232 and D1234) are not zero, the PLC will execute the output of specified-number
pulses after the mark signal is detected. If the values in D1232 and D1234 are 0, the Mark
function is disabled.

® Marking can occur in the sections of ramp-up, speed, and ramp-down, and output actions
are as shown below:

Freq

E 9

$ Time

RAMPUR SPEED | RARP DOWH
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Program example 1:

MO
—1 SET | M1156
DMOV |K10000| D1232
MO
I DPLSR |K100000(K1000000| K20 YO
FEND
M1000
1401 — | INCP DO
IRET
END

Explanations: @

® When MO is set from OFF to ON, YO executes pulse output. If external interrupt is detected
on X4 (which means that marking occurs), the pulse output will perform ramp-down
process for 10,000 pulses specified in D1232 and then stop. M1108 will be ON to indicate
the pause status (ramp-down). If no interrupt is detected, YO pulse output will stop after
1,000,000 pulses are completed.

® \When the pulse output ramps down and stops after the mark signal is detected, M1538 will
be ON to indicate the pause status. To complete the remaining pulses, set the flag M1108

to OFF and then the pulse output will resume.

3-169



DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2&TP Operation Manual - Programming

6. Description of Mask function for the front and back sections (YO is used for illustration below)

Frequency (Hz)
N
X4 external

interrupt does not
affect YO output.

X4 external
interrupt does not
affect YO output.

YO0 is ready for interrupt
signals from X4

Target

i ; ;
! i i
H 1 1
- ! !
! | |
H I
: 1 :
H ! !
frequency —> 1 H i
! 1
: 1 :
H 1 1
1 1
! 1 1
! 1 1
! 1 1
! 1 1
: 1 1
Start/End I ' |
freuquency ———> ' i \
D1340 ! 1 1
1 1 1_ Pulse
1 H {7 Number
! 1 1
! 1 1
D1026, D1027 D1100, D1101
Pulse number to end the masking of Pulse number to start the masking
YO0 in the front section. of YO in the back section.

® [f the values in D1026 and D1027 are not 0, the front masking function on YO will be
enabled. If the values in D1026 and D1027 are 0, the front masking function is disabled.

® |[f the values in D1100 and D1101 are not 0, the back masking function on YO will be
enabled. If the values in D1100 and D1101 are 0, the back masking function is disabled.

Program example 2:

»N SET M1156
IDMDV K400000 D1026 |
lDMDV K800000 D1100 |
lDMDV K10000 D123z |
2]
_| I lDPLSFl k100000 k1000000 K20 Nl |

1401
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Explanations:

When MO changes from OFF to ON, the pulse number to end the front masking is set to

400,000; the pulse number to start the back masking is set to 800,000; and the pulse

number to be output after marking is set to 10,000.

A.

Marking occurs within the mark-valid section from 400,001 to 799,999.

When MO changes from OFF to ON, the DPLSR instruction will start the output of
pulses. When external interrupt is detected on X4 (marking occurs) in this section,
the instruction will continue to output 10,000 pulses before stopping the output, and
meanwhile the ramp-down status flag M1108 will be ON. If no external interrupt
occurs on X4, the pulse output will not stop until the output of 1,000,000 pulses is

completed.

Marking occurs in the masked (mark-invalid) sections of 0-400,000 and
800,000-1,000,000.

When external interrupt is detected on X4 (marking occurs) within the two sections,

no ramp-down stop will occur for the output.

The SS2 series does not support the back masking function.

7. Description of section masking function

If the number in D1026/D1027 for front masking is -1, it represents the masking for the

ramp-up section, -2 for the sections of ramp-up and speed, and -3 for the sections of

ramp-up, speed, and ramp-down.

Take YO0 as an example. The setting values in D1026 and 1027 for front masking are

between -1 to -3, and the change to masked sections is as shown in the following

figures.

For section masking, there is no need to calculate the pulse number for each of the

sections.

The SS2 series does not support this function.
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Freq

FY
D1026 _ -1 =
D1027 — -2 : .
: > :

p Time
RAMP UP ! SPEED ' RAMP DOWN
Freq
Y
D1026 _ 3

RAMP UP SPEED RAMP DOV IDLE

» Time

8. The output will stop right after marking if the pulse numbers in D1232/1233 are less than 0.

® Taking YO as an example, if the pulse numbers set in D1232 and 1233 to be output after

marking are less than 0, the output will stop immediately after marking occurs.

® The SS2 series does not support this function.
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9.

Freq

D1232

p1233 < Y

» Time

RAMP UP i SPEED | RAMP DOWN

The action after marking is based on the pulse number after marking and the pulse number for

the ramp-down section:

® |[f the pulse number for a ramp-down stop after marking is 0, marking can occur in each
of the three sections of ramp-up, speed and ramp-down, and actions are as shown

below.

Freq

F

ZONANE

FANFPUP | SPEED : AP DOWM

®  When the pulse number for a ramp-down stop after marking is greater than the pulse
number for the ramp-down section, marking can occur in each of the three sections of

ramp-up, speed and ramp-down, and actions are as shown below.

NN

RAMF UP | SPEED : FARMFP COWN

Freq

F 3
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If the pulse number for a ramp-down stop after marking is less than the pulse number

for the ramp-down section, marking can occur in each of the three sections of ramp-up,

speed and ramp-down, and actions are as shown below.

The output frequency in the speed section is limited to the green line as shown in the

figure below. The pulse number for the ramp-down section is readjusted to be slightly

greater than the pulse number for a ramp-down stop after marking.

RAMP LIP

10. Description of fixed slope function

SPEED

»Time

| RAMP DOWH

® CPU models and firmware versions that support the fixed slope function
ES2/EX2 ES2-E/ 12SA2/
Model ES2-C SE2/ECS SX2 SS2 12SE 26SE | 28SA2
Firmware V3.28 V1.00 V2.82 V3.24 V2.02 V2.0 V2.90
version and later and later | and later | and later | and later | and later | and later
® The table of fixed slope parameters corresponding to Y0,Y1,Y2 and Y3

Special data register for

Output Fixed slope flag max. frequency
YO0 M1604 D1410/D1411
Y1 M1606 D1988/D1989
Y2 M1605 D1412/D1413
Y3 M1607 D1990/D1991

Note: SS2, EC5 and SE2 do NOT support Y1 and Y3.

The table of fixed slope parameters for EC5 and SE2 only

Special data register for

Output Fixed slope flag max. frequency
YO0 M1604 D1410/D1411
Y2 M1605 D1412/D1413
Y4 M1610 D1970/D1971
Y6 M1611 D1972/D1973
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The normal slope is determined by the start/end frequency and target frequency, as well

as ramp-up time and ramp-down time. See the black line in the figure below for

reference.

The fixed slope is determined by the start/end frequency and maximum frequency, as

well as ramp-up time and ramp-down time. See the red line in the figure below for

reference.

Frequency

4
Maximum frequency
of the fixed slope

Target frequency

Starting frequency

3

o ————————— ——— —— — — —

Ramp up time Ramp down time

»

Pulse Numberr
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3.6.7 Handy Instructions

Mnemonic Applicable to STEPS
API PULSE Function = SA2
16 bits 32 bits EX2 | SS2 | SE | SX2 |16-bit|32-bit
EC5 SE2
60 IST - - | Initial state viivi|iv|v]|7 -
61 SER DSER v | Search a data stack I 9 17
62 | ABSD | DABSD - | Absolute drum sequencer vilvi|vi|v |9 |17
63 | INCD - - | Incremental drum sequencer viilv|vi|iv |9 -
64 | TTMR - - | Teaching timer viivi|v|v 5 -
65 | STMR - - | Special timer vilvi|vi|v |7 -
66 ALT - v | Alternate state Vv vV 3 -
67 | RAMP |DRAMP | - |Ramp variable value 2 I I 9 17
68 DTM - v | Data transform and move Vi v vV 9 -
69 | SORT | DSORT - Data sort Vvl vy v 1121
25| XOMP | - | - | B of mutiple work sations |Ex2| ~ | 7 | | 11| -
Comparing the outputs of
316 yout i i multigle w%rk statiopns E)S(g RS
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
60 IST @) Initial State EX2/ | SS2 | SE/ | SX2
EC5 SE2
op pe Bit Devices Word devices Program Steps

X|IY|M|S|K|HIKnX|KnNYI[KnMIKnS| T |C |D | E | F |IST: 7 steps
S * * *

D1 *
D> *
16-bit
ES2/EX2/[EC5 | SS2 | SA2/SE/SE2 | SX2
Operands:

S: Source device for assigning pre-defined operation modes (8 consecutive devices). D1 The

smallest No. of step points in auto mode. D2: The greatest No. of step points in auto mode.

Explanations:

1. The IST is a handy instruction specifically for the initial state of the step ladder operation
modes.

2. Therange of D1 and D2: S20-S911, D1 < Da.

3. IST instruction can only be used one time in a program.

Program Example 1:
M1000

}—| IST | X20 | $20 | S60 |

S:  X20: Individual operation (Manual operation)  X24: Continuous operation

X21: Zero return X25: Zero return start switch
X22: Step operation X26: Start switch
X23: One cycle operation X27: Stop switch

1. When IST instruction is executed, the following special auxiliary relays will be assigned

automatically.

M1040: Movement inhibited S0: Manual operation/initial state step
M1041: Movement start point

M1042: Status pulse S1: Zero point return/initial state step point
M1047: STL monitor enable S2: Auto operation/initial state step point

2. When IST instruction is used, S10-S19 are occupied for zero point return operation and cannot
be used as a general step point. In addition, when S0-S9 are in use, SO initiates “manual
operation mode”, S1 initiates “zero return mode” and S2 initiates “auto mode”. Thus, the three
step points of initial state have to be programmed in first priority.

3. When S1 (zero return mode) is initialized, i.e. selected, zero return will NOT be executed if any
of the state S10-S19 is ON.

4. When S2 (auto mode) is initialized, i.e. selected, auto mode will NOT be executed if M1043 =

ON or any of the state between D1 to D2, is ON.
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Program Example 2:

Robot arm control (by IST instruction):

1. Control purpose:
Select the big balls and small balls and move them to corresponding boxes. Configure the
control panel for each operation.

2. Motion of the Robot arm:
lower robot arm, clip balls, raise robot arm, shift to right, lower robot arm, release balls, raise

robot arm, shift to left to finish the operation cycle.

3. 1/O Devices
Right-limit X2 Right-limit X3
Left-limit X1 (big balls)  (small balls)
Y0 = O
Upper-limit X40 P2 '
Y1

Upper-limit X50
Q Q Q @ II Ball size Big ||SmaIIH
sensor X0

4. Operation mode:

Single step: Press single button for single step to control the ON/OFF of external load.
Zero return: Press zero return button to perform homing on the machine.
Auto (Single step / One cycle operation / Continuous operation):
® Single step: the operation proceeds with one step every time when Auto
ON is pressed.
® One cycle operation: press Auto ON at zero position, the operation
performs one full cycle operation and stops at zero point. If Auto OFF is
pressed during the cycle, the operation will pause. If Auto ON is pressed
again, the operation will resume the cycle and stop at zero point.
® Continuous operation: press Auto ON at zero position, the operation will
perform continuous operation cycles. If Auto OFF is pressed, the

operation will stop at the end of the current cycle.

3-178



3. Instruction Set

5. Control panel

/‘ Power ON @® Zeroreturn X35 ® AutoON X36 \
® Power OFF @ Auto OFF X37
Cli Right
palls  Ascend  ghit Step X32
® ® ®
Zero return X31 One cycle
x20 X22 X24 Y @ operation X33
Release b Left
escend shift )
ba’Hs ) Y Manual @ P Continuous
\)(21 X23  X25 operation X30 operation X34

a) XO: ball size sensor.

b) X1: left-limit of robot arm, X2: right-limit (big balls), X3: right-limit (small balls), X4: upper-
limit of clamp, X5: lower-limit of clamp.

¢) YO: raise robot arm, Y1: lower robot arm, Y2: shift to right, Y3: shift to left, Y4: clip balls.

6. START circuit:

X0 X1 Y4
—
M1000
: | st | x30 | s20 | sso
7. Manual mode:
SO X20
<S> | | SET Y4 Clip balls
X21
— | RST Y4 Release balls
X22 Y1
— @ Raise robotarm
X23 YO ) Interlock
— A @ Lower robot arm
X24 X4 Y3
_X|2|_)|(4 Yb2| < : > Shifttoright ' v and Y3 interlocked and
5 ) X4 = ONis the condition
— }_M—® Shifttoleft / for outputY2and Y3
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8. Zero return mode:

Release balls

Stop lowering robot arm

Raise robot arm to the
upper-limit (X4 = ON)

Stop shifting to right

Shift to left to reach the
left-limit (X1 = ON)

Enable zero return completed flag

Zero return completed

a) SFC:
S1
X35+
S10 RST Y4
RST Y1
X4 +
S11 RST Y2
X1+ O
S12 SET | M1043
RST S12
b) Ladder Diagram:
S1 X35
—S$>—F—— SET S10
S10
—<S RST Y4
RST Y1
X4
— | SET S11
S11
—<S RST Y2
X1 :
— b————— SET S12
S12
—<S SET [ M1043
RST S12

Enter zero return mode
Release balls

Stop lowering robot arm

Raise robot arm to the
upper-limit (X4 = ON)

Stop shifting to right

Shift to left and to reach
the left-limit (X1 = On)

Enable zero return completed flag

Zero return completed
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Auto operation (Single step / One-cycle operation / continuous operation):
a) SFC:

S2
M1041+
M1044+
sz}
X5 4+ X5 4
X0 T X0 T
|?3T’—|: SET Y4 Em—[ SET Y4
TMR TO K30 TMR T1 K30
TOT T11
0 X4 X4
X4 %o X4 X3
ss2 Hi—v2 ) [se2 3~z
X2 + X3
X5
S50
X5
S60 RST Y4

TMR T2 K30

X4

(/2]
~
o
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b) Ladder Diagram:

S2M1041 M1044
—<S>——FH SET S20 | Enterauto operation mode

S20
—<s>—4® Lower robotarm

X5 X0
— - SET | s30
X5 X0
— —— SET | sS40
S30
—S> SET Y4 Clip balls
TMR TO K30
TO

{ }———-A/ SET S31

_33;_ X 0 Raise robot arm to the
X4 upper-limit (X4 = ON)

—{———- SET | S32

S32 X2
%S%—M—® Shift to right

X2
— ——— SET | S50
sS40
—S SET Y4 Clip balls
TMR T1 K30
T1

— F—— SET S41

2y Rai bot toth
s aise robot arm to the
S a upper-limit (X4 = ON)

—}—— SET | S42

S42 X3
—<S>——M—® Shift to right

X3

< }——- SET | S50

S50 X5
—<S>——M_® Lower robot arm

X5
———— SET | S60
S60
—S RST Y4 Release balls
TMR T2 K30
T2

— b——— SET S70

A Rai bot toth
s aise robot arm to the
S i upper-limit (X4 = ON)

———— SET | s80
ey Shift to left t h
S _M_® ift to left to reac

<] X1 the left-limit (X1 = On)

G

RET

END
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Flag explanation:
M1040:
Disable step transition. When M1040 = ON, all motion of step points are disabled.
1. Manual operation mode: M1040 remains ON in manual mode.
2. Zero return mode/one cycle operation mode: M1040 remains ON in the interval after Auto
Stop and before Auto Start is pressed.
Step operation mode: M1040 remians ON until Auto Start is pressed.
Continuous operation mode: When PLC goes from STOP—RUN, M1040 = ON. When Auto
Start is pressed, M1040 turns OFF.
M1041:
Step transition starts. This special M indicates the transition from step point S2 to the next step
point.
1. Manual operation mode/Zero return mode: M1041 remians OFF.
2. Step operation mode/One cycle operation mode: M1041 = ON when Auto Start is pressed.
3. Continuous operation mode: M1041 stays ON when Auto Start is pressed and turns OFF
when Auto Stop is pressed.
M1042:
Enable pulse operation: When Auto Start is pressed, PLC sents out pulse once for operation. .
M1043:
Zero return completed: M1043 = ON indicates that zero return is completed.
M1044:
Zero point condition: In continuous operation mode, M1044 has to be ON as a condition for
enabling step transition from S2 to the next step point.
M1045:
Disable “all output reset” function.
¢ If the machine (not at the zero point) goes,
- from manual (S0) to zero return (S1)
- from auto (S2) to manual (S0)
- from auto (S2) to zero return (S1)
And
M1045 = OFF, any of the S among D1 to D2z in action will be reset as well as the output Y.
M1045 = ON, output Y will be retained but the step in action will be reset.
¢ If the machine (at the zero point) goes from zero return (S1) to manual (S0), no
matter M1045 is ON or OFF, Y output will be retained but the step in action will be
reset.
M1046:
Indicates STL(Step Ladder) status. When STL operation is activate, M1046 = ON if any of the step
point S is ON. If M1047 = ON, M1046 also activates to indicate ON status of step points. In addition,
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D1040 to D1047 records 8 step numbers from the current ON step to the previous 7 ON steps.
M1047:

Enable STL monitoring. When IST instruction executes, M1047 will be forced ON, i.e. M1047
remains ON in every scan cycle as long as IST instruction is executing. This flag is used to monitor
all step points (S).

D1040-D1047:

Records 8 step numbers from the current ON step to the previous 7 ON steps.
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API Mnemonic Operands Function Controllers
Search a Data ES2 a2l
61 ||[D|] SER |[P| G G () () EX2/| SS2 | SE/ | SX2
Stack EC5 SE2
o pe Bit Devices Word devices Program Steps
P XY |M|S|K|HIKnX|KnNYI[KnMIKnS| T |C |D | E | F |[SER, SERP: 9 steps
St e el e DSER, DSERP: 17 steps
82 * * * * * * * * * * *
D * * * * * *
N * * *
PULSE, 16-bit, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sx2
Operands:

S1: Start device of data stack S2: Device to be searched D: Start device for storing search result

(occupies 5 consecutive devices) n: Stack length

Explanations:

1.

3.
4.
5.

SER instruction searches for the value stored in Sz from the data stack starting with S1, with a
stack length n. The search results are stored in the 5 registers starting from D

D stores the total of the matched results; D+1 stores the No. of device storing the first matched
result; D+2 stores the No. of device storing the last matched result; D+3 stores the No. of
device storing the smallest value; D+4 stores the No. of device storing the biggest value.

If operand Sz uses index F, only 16-bit instruction is available

If the instruction applied 32-bit instruction, operands S1, Sz, D, n will specify 32-bit registers.

The range of operand n: n = 1-256 (16-bit instruction), n = 1-128 (32-bit instruction)

Program Example:

1.

When X0 = ON, the data stack D10-D19 are compared with DO, and the result is stored in D50-
D54. If there is no matched result, the content of D50-D52 will all be 0.

D53 and D54 store the location of the smallest and biggest value. When there are more than
one smallest and biggest values, the devices with bigger No. will be recorded.
X0
—— SER D10 DO D50 K10
S+ | Content Data to be) Data Result D |Content Explanation
compared | No.

D10 88 0 D50 4 The total data numbers of equal value
D11 100 S 1 Equal || D51 1 The number of the first equal value
D12 110 2 D52 8 The number of the last equal value
D13 150 3 D53 7 | The number of the smallest value
D14 100 4 Equal || D54 9 The number of the largest value
D15[ 300 |DO=K100| 5
D16 100 6 Equal
D17 5 7 |Smallest
D18 100 8 Equal
D19 500 9 | Largest
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API || Mnemonic Operands Function Controllers
Absolute Drum ES2/ 2l
EX2/ | SS2 | SE/ | SX2
62 ||D| ABSD | G0 G2 @ M | gequencer =2 N
pe Bit Devices Word devices Program Steps
OP X|IY|[M|S|K|HIKnXIKNnYIKnMIKnS| T |C |D | E | F |ABSD: 9 steps
St i * i DABSD: 17 steps
S2 * * *
D * * *
n * *
16-bit, 32-bit
ES2/EX2/EC5|  SS2 [ SA2/SE/SE2 |  sx2
Operands:

S1: Start device of the data table S2: No. of counter D: Start device for indicating comparison

result n: Groups of data to be compared (n: 1-64)

Explanations:

1. ABSD instruction creates various output wave forms according to the current value of the
counter designated by S2. Usually, the instruction is applied for absolute cam control.

2. Sz of DABSD instruction can designate high speed counters. However, when the present value
in the high speed counter is compared with the target value, the result cannot output
immediately owing to the scan time. If an immediate output is required, please use DHSZ
instruction that is exclusively for high speed counters.

3. When operand S1uses KnX, KnY, KnM, KnS patterns, Kn should be K4 for 16-bit instruction
and K8 for 32-bit instruction.

Program Example:

1. Before the execution of ABSD instruction, use MOV instruction to write all the set values into
D100 to D107 in advance. The even-number D is for lower bound value and the odd-number D
is for upper bound value.

2. When X10 = ON, the present value in counter C10 will be compared with the four groups of
lower and upper bound values in D100 to D107. The comparison results will be stored in M10
to M13.

3. When X10 = OFF, the original ON/OFF status of M10 to M13 will be retained.

X20

—H—| ABSD| D100 | c10 | M10 | K4 |
C10 X21

—H—M—| RST | c10 |

X21

—H—| CNT | c10 | K400 |

3-186



3. Instruction Set

4. M10 to M13 = ON when the current value of C10 falls between lower and upper bounds.

5.

Lower-bound value | Upper- bound value Current value of C10 Output
D100=40 D101 =100 40=C10=100 M10 = ON
D102 = 120 D103 = 210 120=C10=210 M11 = ON
D104 = 140 D105 = 170 140=C10=170 M12 = ON
D106 = 150 D107 = 390 150=C10=390 M13 = ON

If the lower bound value is bigger than upper bound value, when C10<60 or C10 > 140, M12 =

ON.

Lower- bound value | Upper- bound value Current value of C10 Output
D100 = 40 D101 = 100 40=C10=100 M10 = ON
D102 =120 D103 = 210 120=C10=210 M11 = ON
D104 = 140 D105 = 60 60=C10=140 M12 = OFF
D106 = 150 D107 = 390 150=C10=<390 M13 = ON

40 100
M10 | |
120 210
M11 | |
60 140
M12 | |
150 390

M13 | i

[ | |

0 200 400
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API | |Mnemonic Operands Function Controllers
Incremental drum ES2/ Sl
(::) (::) (:) ( : ) EX2/ | SS2 | SE/ | SX2
63 INCD sequencer EC5 SE2
pe Bit Devices Word devices Program Steps
OP X|IY|M|S|K|HIKnXIKNnYIKnMIKnS| T |C |D | E | F |INCD: 9 steps
S1 * * * * * * *
S *
D * * *
n * *
16-bit
ES2/EX2/EC5 | SS2 | SA2/SE/SE2 | SX2
Operands:

S1: Start device of the data table S2: No. of counter D: Start device for indicating comparison

result n: Number of data to be compared (n: 1-64)

Explanations:

1. INCD instruction creates various output wave forms according to the current value of the
counter designated by S2. and S2.+1. Usually, the instruction is applied for relative cam control

2. The current value in Sz is compared with the set points specified by S1(n consecutive devices)
When value in S2 reaches the first set point, S2.+1 counts once for indicating the number of
present section, associated D turns ON, and Sz is reset then counts up from 0 again. When the
drive contact of INCD instruction is OFF, the content in S2. and S2.+1 will be cleared.
When operand S1uses KnX, KnY, KnM, KnS patterns, Kn should be K4 for 16-bit instruction.
Operand S2 should be C0-C198 and occupies 2 consecutive counters.
When the comparison of n data has been completed, the execution completed flag M1029 =

ON for one scan cycle.

Program Example:

1. Before the execution of INCD instruction, use MOV instruction to write all the set values into
D100-D104 in advance. D100 = 15, D101 = 30, D102 = 10, D103 = 40, D104 = 25.

2. The current value of counter C10 is compared against the set-point value of D100-D104. Once
the current value is equal to the set-point value, C10 will be reset and count up from 0 again.
Meanwhile C11 counts once for indicating the number of present section

3. When the content of C11 increase 1, M10toM14 will be ON sequentially. Please refer to the
following timing diagram.

4. When the comparison of 5 data has been completed, the execution completed flag M1029 =

ON for one scan cycle and C11 is reset for next comparison cycle.
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5. When X0 turns from ON —OFF, C10 and C11 will all be reset to 0 and M10toM14 = OFF.

When X0 turns ON again, this instruction will be executed again from the beginning.

X0 M1013
| |} { CNT | c10 | K100 |

—— inep | p1oo | cto | mio | ks |

X0 |
40 I_!

30

c10
Current value

Cc11
Current value 0

I
I
M10 [ |—|:i—|

M12 M

M13 —

M14 1

M11 |_i
I
I
T
I
I
I
T
I

M1029 M
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API Mnemonic Operands Function Controllers
ES2/ SA2/
64 TTMR @ Teaching Timer EX2/ | SS2 | SE/ | SX2
9 EC5 SE2
op pe Bit Devices Word devices Program Steps
X|Y|M]|S |K|HI|KnX|[KnY|[KNnM|IKnS| T|C|D|E | F |TTMR: 5 steps
D *
n * *
16-bit

ES2/EX2/EC5 | SS2 | SA2/SE/SE2 | sx2

Operands:

D: Device No. for storing the ON time of the input n: setting of multiple (n: KOtoK2)

Explanations:

1. The ON time of the external button switch is measured and stored in D + 1(unit: 100 ms). Value
in D + 1 is multiplied with a multiple specified by n and stored in D (unit: sec).

2. When n = KO0, the value in D + 1(unit: 100 ms) is multiplied with 1 and converted to D (unit: sec).
When n = K1, the value in D + 1(unit: 100 ms) is multiplied with 10 and converted to D (unit:
sec). When n = K2, the value in D + 1(unit: 100 ms) is multiplied with 100 and converted to D
(unit: sec).

3. TTMR instruction can be used max 8 times in a program.

Program Example 1:

1. The duration that input X0 is pressed (ON duration of X0) will be stored in D1. The value in D1,
multiplied by a multiple specified by n, is then moved to DO. In this case, the button switch can
be used to adjust the set value of a timer.

2. When X0 = OFF, the content of D1 will be reset but the content of DO remains.

X0
—— TTMR DO KO

o[ 1

D1 DO
D1
DO
|<_|_—>| |<_|_—>|
Ontime (sec) Ontime (sec)

3. If ON duration of X0 is T sec, the relation between DO, D1 and n are shown as the table below.

n DO (unit: sec) D1 (unit: 100 ms)
KO T (sec) x1 D1 =D0x10

K1 T (sec) x10 D1=D0

K2 T (sec) x100 D1=D0/10
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Program Example 2:

1.

Use TMR instruction to write in 10 groups of set time.

2. Write the set values into D100-D109 in advance
3. The timer resolution is 0.1 sec for timers TO to T9 and 1 sec for the teaching timer.
4. Connect the 1-bit DIP switch to X0-X3 and use BIN instruction to convert the set value of the
switch into a bin value and store it in E.
The ON duration (in sec) of X20 is stored in D200.
MO is a pulse for one scan cycle generated when the teaching timer button X20 is released.
7. Use the set number of the DIP switch as the index pointer and send the content in D200 to
D100E (D100 to D109).
M10
— | TMR TO D100
M11
— ——— TMR T1 D101
M19
— — TMR T9 D109
M1000
———— BN [ kixo [ E |
X20
— —— TTMR | D200 KO
X20
— ——— PLF MO
MO
— )—| MOV | D100 | D200E
Note:

The TTMR instruction can only be used 8 times in a program. If TTMR is used in a CALL

subroutine or interrupt subroutine, it only can be use once.
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APl || Mnemonic Operands Function Controllers
ES2/ SA2/
65 STMR GCOm @ Special Timer EX2/| S8S2 | SE/ | SX2
EC5 SE2
o pe Bit Devices Word devices Program Steps
P X|Y|M|S |K|HI|KnX|KnY|[KnMIKnS| T|C |D|E | F |STMR: 7 steps
S *
m * *
D * * *
16-bit
ES2/EX2/EC5 | SS2 | SA2/SE/SE2 | SX2
Operands:

S: No. of timer (TO to T183) m: Set value in timer (m = 1 to 32,767, unit: 100 ms)

D: Start No. of output devices (occupies 4 consecutive devices)

Explanations:
1. STMR instruction is specifically used for delay-OFF, ON/OFF triggered timer and flashing
circuit.

2. The timer number (S) specified by STMR instruction can be used only once

Program Example:

1. When X20 = ON, STMR sets TO as the 5 sec special timer.

2. YO0 is the delay-OFF contact. When X20 is triggered, YO = ON; When X20 is OFF, YO = OFF
after a 5 sec delay.

3. When X20 goes from ON to OFF, Y1 = ON for 5 seconds.

4. When X20 goes from OFF to ON, Y2 = ON for 5 seconds.
When X20 goes from OFF to ON, Y3 = ON after a 5 second delay. When X20 turns from ON to
OFF, Y3 = OFF after a 5 second delay.

X20
}—1 : STMR TO K50 YO

x20 [ ] [ ]
YO0 15 sec| 15sec|
Y1 [55e0] E
o fml_ L
. |
.
|

3-192



3. Instruction Set

6. Apply a NC contact Y3 after the drive contact X20, and Y1, Y2 will form a flashing circuit output.
When X20 turns OFF, Y0, Y1 and Y3 = OFF and the content of T10 will be reset.

X20 Y3

}—1 ! A STMR T10 K50 Y0
X20 | |

Y1 T 11

Y2 |SSec|SSec| | |
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
66 ALT |P @ Alternate State EX2/| 882 | SE/ | SX2
EC5 SE2
op pe Bit Devices Word devices Program Steps
X|{Y|[M|S |K|H|KnX|[KnY|KnM|KnS| T |C |D | E|F |ALT, ALTP: 3 steps
D * * *
PULSE, 16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

D: Destination device

Explanations:

1. The status of D is alternated every time when the ALT instruction is executed.

2. When ALT instruction is executed, ON/OFF state of D will be switched which is usually applied
on switching two operation modes, e.g. Start/Stop

3. This instruction is generally used in pulse execution mode (ALTP).
Program Example 1:

When X0 goes from OFF to ON, YO will be ON. When X0 goes from OFF to ON for the second
time, YO will be OFF.

F{()O—| ALTP | YO |
A A
xo] |
 a—
YO

Program Example 2:

Creating a flashing circuit by applying ALTP with a timer
When X20 = ON, TO will generate a pulse every two seconds and output YO will be switched

between ON and OFF by the pulses from TO.

X20 TO

TMR| T0 | K20 |

TO

}—' ALTP | YO |
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APl || Mnemonic Operands Function Controllers
R iabl ES2/ SA2/
67 ||D| RAMP | G G (@ G | [ampvariable EX2/ | 8S2 | SE/ | SX2
Value EC5 SE2
pe Bit Devices Word devices Program Steps
oP X|IY|M|S|K|HIKnXIKNnYIKnMIKnS| T |C | D | E | F |RAMP: 9 steps
Si * DRAMP: 17 steps
S *
D *
n * * *
16-bit, 32-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sx2
Operands:

S1: Start of ramp signal S2: End of ramp signal D: Current value of ramp signal (occupies 2

consecutive devices) n: Times for scan (n: 1 to 32,767)

Explanations:

1.

This instruction creates a ramp output. A ramp output linearity depends on a consistent scan
time. Therefore, scan time has to be fixed before executing RAMP instruction.

When RAMP instruction is executed, the ramp signal will vary from S4 to S2. Current value of
ramp signal is stored in D and D+1 stores the current number of accumulated scans. When
ramp signal reaches Sz, or when the drive contact of RAMP instruction turns OFF, the content
in D varies according to the setting of M1026 which is explained later in Points to note.
When n specifies a D register, the value in D cannot be modified during the execution of the
instruction. Please modify the content of D when the instruction is stopped.

When this instruction is applied with analog output function, Ramp start and Ramp stop

function can be achieved.

Program example:

1.

Before executing the instruction, first drive M1039 = ON to fix the scan time. Use MOV
instruction to write the fixed scan time to the special data register D1039. Assume the scan
time is 30ms and take the below program for example, n = K100, the time for D10 to increase
to D11 will be 3 seconds (30 ms x 100).

When X20 goes OFF, the instruction will stop its execution. When X10 goes ON again, the
content in D12 will be reset to O for recalculation

When M1026 = OFF, M1029 will be ON to indicate the completion of ramp process and the
content in D12 will be reset to the set value in D10.

Set the Start and End of ramp signal in D10 and D11. When X20 = ON, D10 increases
towards D11, the current value of the variation is stored in D12, and the number of current

scans is stored in D13.

X20
}—H—‘ RAMP D10 D11 D12 K100
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If X20 = ON,
D11
D10
D12 | D12
l D11
I
D10 ! !
I |
le—»| [e——]
n scans n scans
D10<D11 D10 >D11

The scan times is storedin D13

Points to note:

The variation of the content in D12 according to ON/OFF state of M1026 (Ramp mode selection):

M1026=0ON M1026=0OFF

X204‘ Start signal XZOJ Start signal 4‘

[ o
I o1 I
I

D10~ D12

D10

I
| ! }
I I
100 [~ — — - } 107 ="1
D13 | D13 |
0 f 0 |

M1029 M1029 1
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APl || Mnemonic Operands Function Controllers
Data Transform ES2/ S/l
EX2/ | SS2 | SE/ | SX2
68 || DM |P| O @ M M | _ i Move =2 N
pe Bit Devices Word devices Program Steps
oP X|IY|M|S|K|HIKnXIKnYIKnMIKnS| T|C|D | E DTM: 9 steps
S *
D *
m * * *
n * * *
PULSE, 16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sx2
Operands:

S: Start device of the source data stack D: Start device of the destination data stack

m: Transformation mode n: Length of source data stack

Expl
1.

anations:

For parameter settings of operand m, please refer to the following description. K, H, D devices

can be specified by operand m. If the set value is not in the available range, no transformation

or move operation will be executed and no error will be detected.

K, H, D devices can be specified by operand n, which indicates the length of the source data

stack. The available range for n is 1 to 256. If the set value falls out of available range, PLC

will take the max value (256) or the min value (1) as the set value automatically.

The parameter settings and series to support the m operand are listed below:

Parameters Descriptions

KO Transform 8-bit data into 16-bit data (Hi-byte, Lo-byte)

K1 Transform 8-bit data into 16-bit data (Hi-byte, Lo-byte)

K2 Transform 16-bit data into 8-bit data (Hi-byte, Lo-byte)

K3 Transform 16-bit data into 8-bit data (Hi-byte, Lo-byte)

K4 Transform 8-bit HEX data into ASCII data (higher 4 bits, lower 4 bits)

K5 Transform 8-bit HEX data into ASCII data (higher 4 bits, lower 4 bits)

K6 Transform 8-bit ASCII data into HEX data (higher 4 bits, lower 4 bits)

K7 Transform 8-bit ASCII data into HEX data (higher 4 bits, lower 4 bits)

K8 Transform 8-bit GPS data into 32-bit floating point data
Calculate the optimal frequency function

K9 Available for ES2/EX2 V1.2, SS2/SA2/SX2/SE/SE2 V1.0
Conversion from local time to local sidereal time (longitude)

K11 Available for SA2 V1.0, SX2 V1.2, ES2/EX2 V2.0, SS2/SE/SE2 V1.0
Proportional value calculation function of multi-point areas (16-bit values)

K12 Available for SE/SE2 V1.0, ES2/EX2 V2.4, SA2/SX2 V2.0, SS2 V2.2
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K13

Proportional value calculation function of multi-point areas (32-bit values)
Available for SE/SE2 V1.0, ES2/EX2 V2.4, SA2/SX2 V2.0, SS2 V2.2

K14

Proportional value calculation function of multi-point areas (floating-point
values); Available for SE/SE2 V1.0, ES2/EX2 V2.4, SA2/SX2 V2.0, SS2
V2.2

K15

Calculate the local time for sunrise and sunset
Available for ES2/EX2 V3.60, 12SA2/SX2 V3.00, ES2-E V1.4, SS2 V3.50,
12SE V1.92, 26SE/SE2 V1.00, 28SA2 VV2.90

K16

String combination function
Available for SA2 /SE/SE2 V1.0, SX2 V1.2, ES2/EX2/SS2 V2.0

K17

String capture function
Available for SA2 /SE/SE2 V1.0, SX2 V1.2, ES2/EX2/SS2 V2.0

K18

Convert data string to floating point value
Available for SA2 /SE/SE2 V1.0, SX2 V1.2, ES2/EX2/SS2 V2.0

K19

Convert floating point value to data string
Available for SA2 /SE/SE2 V1.0, SX2 V1.2, ES2/EX2/SS2 V2.0

K30

Exchange the 16-bit data
Available for ES2/EX2 V3.42, ES2-C V3.48, 28SA2/26SE V1.0, 12SA2/SX2
V3.00, SE2 V1.0, 12SE V2.02

K31

Copy word type data to the consecutive registers of the PLC
Available for ES2/EX2 V3.46, ES2-C V3.48, SA2/SX2 V2.86, SS2 V3.40,
26SE/SE2 V1.0, 12SE V2.02

K32

Read the first written register to the D device (target value) and move the
second written register to the position of the first written register and so on.
(first in first out)

Available for ES2/EX2 V3.46, ES2-C V3.48, SA2/SX2 V2.86, SS2 V3.40,
26SE/SE2 V1.0, 12SE V2.02

K33

Read the last written register (last in first out)
Available for ES2/EX2 V3.46, ES2-C V3.48, SA2/SX2 V2.86, SS2 V3.40,
26SE/SE2 V1.0, 12SE V2.02

K34

Copy BIT type data to the consecutive registers of the PLC
Available for ES2/EX2 V3.46, ES2-C V3.48, SA2/SX2 V2.86, SS2 V3.40,
26SE/SE2 V1.0, 12SE V2.02

K35

Read the first written BIT data and move the second written BIT data to the
position of the first written BIT data and so on. (first in first out)

Available for ES2/EX2 V3.46, ES2-C V3.48, SA2/SX2 V2.86, SS2 V3.40,
26SE/SE2 V1.0, 12SE V2.02

K36

Read the last written BIT data (last in first out)
Available for ES2/EX2 V3.46, ES2-C V3.48, SA2/SX2 V2.86, SS2 V3.40,
26SE/SE2 V1.0, 12SE V2.02

K39

Read PLC product serial number
Available for: ES2/EX2/ES2-C V3.48, 12SA2/SX2 V3.00, ES2-E V1.00, SS2
V3.48, 12SE V2.00, 26SE V1.00, 28SA2 vV2.88, SE2 V1.0

4. Explanations on parameter settings of m operand:
KO: With n = 4, transform 8-bit data into 16-bit data (Hi-byte, Lo-byte) in the following rule:

Hi-byte Lo-byte

@ Hi-byte Lo-byte

@ @ @
©) |:‘> ® @
@
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K1: With n = 4, transform 8-bit data into 16-bit data (Lo-byte, Hi-byte) in the following rule:
Hi-byte Lo-byte

O] Hi-byte Lo-byte

@ @ O)
® |:> ® ®
@

K2: With n = 2, transform 16-bit data (Hi-byte, Lo-byte) into 8-bit data in the following rule:

K2 can work with K4, refer to example of K4 for more information.

Hi-byte Lo-byte

Hi-byte Lo-byte ®

@ @ @
® @ |:‘> ®
®

K3: With n = 2, transform 16-bit data (Lo-byte, Hi-byte) into 8-bit data in the following rule:
Hi-byte Lo-byte

Hi-byte Lo-byte @
O] @

O]
® @) :> @
®
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K4: With n = 3, transform 8-bit HEX data into ASCII data (higher 4 bits, lower 4 bits) in the

following rule:

Hi-byte Lo-byte

Hi-byte Lo-byte OH
0] ®L

@ @H

©) |:‘> @@L

®H

AL

Example: Use both K2 and K4 at a time

1. When MO = ON, transform 16-bit data in DO, D1 into ASCII data in the following order: H byte
- L byte - H byte - Low byte, and store the results in D10.

2. Move the 16-bit data to where the data of the L-byte are.

3.  Transform 8-bit HEX data into ASCII data

MO
}—1 DTM | DO | D2 | K2 | K2 |
DTM | D2 | D10 | K4 | K4 |

[ ) Value of source devices DO, D1:

Register| DO D1
Value | H1234 | H5678

®  When the 15t DTM instruction executes (m=K2), ELC transforms the 16-bit data (Hi-byte,
Lo-byte) into 8-bit data and move to registers D2-D5.

Register D2 D3 D4 D5
Value H12 H34 H56 H78

®  When the 2" DTM instruction executes (m=K4), ELC transforms the 8-bit HEX data into
ASCII data and move to registers D10-D17.

Register | D10 D11 D12 D13 D14 D15 D16 D17
Value | HO031 | HO0032 | HO033 | HO034 | HO0035 | HO036 | HO037 | HO038
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K5: With n = 3, transform 8-bit HEX data into ASCII data (lower 4 bits, higher 4 bits) in the

following rule:

Hi-byte Lo-byte

Hi-byte Lo-byte oL
O] ®H

@ @L

©) |:‘> @H

oL

®H

K6: When n = 4, transform 8-bit ASCII data (higher 4 bits, lower 4 bits) into HEX data in the
following rule: (ASCII value to be transformed includes 0 to 9 (0x30 to 0x39), A to F (0x41 to
0x46), and a to f (0x61 to 0x66).)

Hi-byte Lo-byte

@ Hi-byte Lo-byte

@ ON©)
® :> ® ®
@

K7: When n = 4, transform 8-bit ASCII data (lower 4 bits, higher 4 bits) into HEX data in the

following rule:

Hi-byte Lo-byte

@ Hi-byte Lo-byte

@ @ 0
® |:'> ON©)
@
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K8: Transform 8-bit GPS data into 32-bit floating point data in the following rule:

Hi-byte Lo-byte
S+0 dd 32bit Floating (S+4=H4E)
S+1 mm, | dd.mm;mm,mm, | D+0
S+2 mm, 32bit Floating (S+4 I= H4E)
S+3 mm;g | —dd.mm,mm,mm, | D+0
S+4 4E
S+5 dd,
S+6 dd,
32bit Floating (S+10=H45)
> il | ad,dd,mm;mmmm, | D+2
S+8 mm,
S+9 mm, 32bit Floating (S+10 = H45)
S+10 45 [~ad ddy mm,mm,mm, | D+2

K9: Calculate the optimal frequency for positioning instructions with ramp up/ down function.
® Users only need to set up the total number of pulses for positioning and the total time for
positioning first, DTM instruction will automatically calculate the optimal max output
frequency as well as the optimal start frequency for positioning instructions with ramp-
up/down function such as PLSR, DDRVI and DCLLM.

Points to note:

1. When the calculation results exceed the max frequency of PLC, the output frequency will
be set as 0.

2. When the total of ramp-up and ramp-down time exceeds the total time for operation, PLC
will change the total time for operation (S§+2) into “ramp-up time (S+3) + ramp-down time
(S+4) + 1” automatically.

Explanation on operands:

S+0, S+1: Total number of pulses for operation (32-bit)

S+2: Total time for operation (unit: ms)

S+3: Ramp-up time (unit: ms)

S+4: Ramp-down time (unit: ms)

D+0, D+1: Optimal max output frequency (unit: Hz) (32-bit)

D+2: Optimal start frequency (unit: Hz)

n: Reserved

Example: K9

1. Set up total number of pulses, total time, ramp-up time, and ramp-down time in source device
starting with DO. Execute DTM instruction and the optimal max frequency as well as optimal

start frequency can be obtained and executed by positioning instructions.
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2. Assume the data of source device is set up as below:

Total Pulses Total Time Ramp-up Time Ramp-down Time
DO, D1 D2 D3 D4
K10000 K200 K50 K50

3. The optimal positioning results can be obtained as below:

Optimal max frequency | Optimal start frequency
D10, D11 D12
K70000 K3334
W1002 K10000
— hmov K10000 Do |
K200
!mov K200 D2 |
ka0
!mov Ka0 D3
ka0
!mov K50 D4
Ma K10000 ka4
- !I’)TM Do D10 Ka Ko |
k3334 k3334
!mov D12 D1340
Ma K10000 k70000
- !I’JDRVI Do D10 Yo 1 |

K11: Conversion from Local Time to Local Sidereal Time

Unlike the common local time defined by time zones, local sidereal time is calculated based on
actual longitude. The conversion helps the user obtain the more accurate time difference of
each location within the same time zone.

Explanation on operands:

S$+0, S+1: Longitude (32-bit floating point value; East: positive, West: negative)

S$+2: Time zone (16-bit integer; unit: hour)

S$+3 to $+8: Year, Month, Day, Hour, Minute, Second of local time (16-bit integer)

D+0 to D+5: Year, Month, Day, Hour, Minute, Second of the converted local sidereal time (16-
bit integer)

n: Reserved

Example:
Input: Longitude F121.55, Time zone: +8, Local time: AM 8:00:00, Jan/6/2011
Conversion results: AM 8:06:12, Jan/6/2011

K12: Proportional Value Calculation Function of Multi-point Areas (16-bit values)
Explanation on operands (16-bit values):

S: input value
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S+1, §+2..... S$+n: set values of multi-point areas. S+1 must be the minimum value, S+2 must
be larger than S+1 and so on. Therefore, S+n must be the maximum value.

D: output value gotten from the proportional value calculation

D+1, D +2 ... D+n: the range of values gotten from the proportional value calculation

n: set values of multi-point areas. The range of set values is K2-K50. When the set value

exceeds the range, it will not be executed.

The sample curve: (n is set to be K4)

A
D+1
D
D+2
D+4
D+3 /
. >
S+4

The explanation of the sample:

1. When input value S is larger than S+1 (S+ for short) and smaller than S+2 (S2 for short),
D+1 (D1 for short) and D+2 (D2 for short), D= ( (S —S1)x (D2—D1)/(S2—S1) ) + D1.

2. When input value S is smaller than S+1, D= D+1; when input value S is larger than S+n,
D= D+n.

3. The operation of instructions uses floating-point values. After the decimal value of the

output values is omitted, the value will be output in the 16-bit form.

K13: Proportional Value Calculation Function of Multi-point Areas (32-bit values)
The explanations of source and destination devices are illustrated as the explanation of K12,

but devices S and D are indicated by 32-bit values.

K14: Proportional Value Calculation Function of Multi-point Areas (floating-point values)
The explanations of source and destination devices are illustrated as the explanation of K12,

but devices S and D are indicated by 32-bit floating-point values.

K15: to Calculate the local time for sunrise and sunset
Explanation on operands S, D, m, n:

S:

S +0, S+1: the local longitude (floating-point format)
S+2, §+3: the local latitude (floating-point format)
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S+4: the local time zone (integer format)

S$+5: to see if the daylight saving is enabled or not (integer format); 0: disabled

S$+6, S+7, S+8: the present year, month, and date (integer format); you need to enter the last

two digits of the year, and the first two digits will be filled by PLC.

D:

D+0, D+1, D+2: calculated sunrise time (24 hour format); hr : min : sec (integer format)

D+3, D+4, D+5: calculated sunset time (24 hour format); hr : min : sec (integer format)

m: K15

n: Reserved

w1002

—

!DMOVR F121.301

Do

!DMOVR F24.993

Dz

}MOV

Ka

D4 |

lMOV

K18

7

lMOV

K1

D7 |

Mo

}MOV

K1

Da |

—

!DTM oo oo

K15

K1 |

Calculate the time to sunrise and sunset in Taoyuan, Taiwan on January 1st, 2018. The official time zone in

Taiwan is defined by an UTC offset of +08:00. And daily saving time is NOT implemented in Taiwan. After

calculation, the time to sunrise is at 06:39:47 and the time to sunset is at 17:16:42. See the example program

below. The allowable range is from +3 to -3.

Enter values for the local longitude and latitude in numbers. For example, the longitude and latitude of

Taoyuan, Taiwan is 121.30098 and 24.99363. Latitudes north of the Equator are denoted by a positive sign.

Latitudes south of the Equator are given negative values.

Register Inputted value Register Calculated value
DO (longitude) F121.301 D10 (sunrise: hour) 6
D2 (latitude) F24.993 D11 (sunrise: minute) 39
D4 (time zone) K8 D12 (sunrise: second) 47
D6 (year) K18 D13 (sunset: hour) 17
D7 (month) K1 D14 (sunset: minute) 16
D8 (date) K1 D15 (sunset: second) 42
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K16: String combination

Explanation:

The system searches for the location of ETX (value 0x00) of the destination data string (lower
8 bits), then copies the data string starting of the source register (lower 8 bits) to the end of the
destination data string. The source data string will be copied in byte order until the ETX (value
0x00) is reached.

Points to note:

The operand n sets the max data length after the string combination (max 256). If the ETX is
not reached after the combination, the location indicated by n will be the ETX and filled with
0x00.

The combination will be performed in the following rule:

Hi-byte Lo-byte

S+0 ‘A
S+1 ‘B’ Hi-byte Lo-byte
S+2 ‘C’ N D+0 ‘a’
S+3 ‘D D+1 ‘b’
S+4 0x00 D+2 c
> : D+3 ‘A’
Hi-byte Lo-byte D+4 B’
D+0 ‘a’ D+5 C
D+1 v | ) D+6 D
D+2 ‘o D+7 0x00
D+3 0x00

K17: String capture

Explanations:

The system copies the source data string (lower 8 bits) with the data length specified by
operand n to the destination registers, where the n+1 register will be filled with 0x00. If value
0x00 is reached before the specified capture length n is completed, the capture will also be

ended.
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The capture will be performed by the following rule:

Hi-byte Lo-byte

S+0 ‘a’

S+1 ‘b’ Hi-byte Lo-byte
S+2 o D+0 ‘a’
S+3 A rE(S D+1 ‘b’
S+4 ‘B D+2 <
S+5 ‘c D+3 0x00
S+6 ‘D’

S+7 0x00

K18: Convert data string to floating point value

Explanations:

The system converts n words (lower 8 bits) of the source data string (decimal point is not
included) to floating point value and stores the converted value in the destination device.

Points to note:

1. Operand n sets the number of total digits for the converted floating value. Max 8 digits

are applicable and the value over n digit will be omitted. For example, n = K6, data

string “123.45678” will be converted to “123.456”.

2. When there are characters other than numbers 0-9 or the decimal point in the source

data string, the character before the decimal point will be regarded as 0, and the value

after the decimal point will be regarded as the ETX.

3. If the source data string contains no decimal point, the converted value will be displayed

by a n-digit floating point value automatically.

The conversion will be performed in the following rule:

Hi-byte Lo-byte

S+0 1’

S+1 X

S+2 ‘3’

S+3 o 32-bit Floating value
e ” ) BI? 123.456
S+5 ‘5’

S+6 ‘6’

S+7 0x00
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K19: Convert floating point value to

Explanations:

The system converts the floating point value in the source device S to data string with specified

data string

length n (decimal point is not included).

Points to note:

1. Operand n sets the number of total digits for the floating point value to be converted. Max 8

digits are applicable and the value over n digit will be omitted. For example, n = K6,
floating value F123.45678 will be converted to data string “123.456”.

2. When the digits of source value are more than the specified n digits, only the n digits from

the left will be converted. For example, source value F123456.78 with n=K4 will be

converted as data string "1234”.

3. If the source value is a decimal value without integers, e.g. 0.1234, the converted data

string will be “.1234” where the first digit is the decimal point.

The conversion will be performed in the following rule:

32-bit Floating value

D+0
D+1

D+2
n = k6

S+0

S+1 123.45678

D+3
:> D+4

K30: Swap 16-bit data

D+5
D+6
D+7

Hi-byte Lo-byte

Swat the Bit data stored in S1 to S1+(N-1) to S2 to S2+(N-1).
The movement of BIT SWAP: BIT15&BIT0, BIT14<BIT1, BIT13<BIT2 and so on.

Example: DTM DO D10 K30 K8

DO = 0x0001 D10 = 0x8000
D1 = 0x0002 D11 = 0x4000
D2 = 0x0004 D12 = 0x2000
D3 = 0x0008 D13 = 0x1000
D4 = 0x0010 D14 = 0x0800
D5 = 0x0020 D15 = 0x0400
D6 = 0x0040 D16 = 0x0200
D7 = 0x0080 D17 = 0x0100
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K31: Copy word type data to the consecutive registers of the PLC

Copy the source value stored in S to the target device as the index value indicated and

then accumulate 1 to the index value.

Source value

Index value

D+0 D+1 D42 mmmm D4
Note1: when the index value (D+0) is less than 1, it will be treated as 1 and the actions
of data copy and accumulation begin. When the index value (D+0) is bigger than n
(default: n+1), the action of data copy will not begin.

Note 2: D1000-D1999 cannot be used as D devices.

Example:

MO
11 DTM DO D100 k31 k5

1. If MO switches OFF->ON for 5 times in a row, execute the instruction DTM will copy the

values stored in DO to D101-105, as the image shown below:

DATA

K12 D101 [ K12
K13 \‘ DO / D102 | K13
K14 ] D103 | K14
K15 D104 | K15
K16 D105 | K16

2. Adding one to the value stored in D100, after the execution of the DTM instruciton is

complete.
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K32: Read the first written register to the D device (target value) and move the succeeding
registers forward, for example, move the second register to where the first written register
was and so on. (first in first out)

Read and store the data stored from S+1 to the D device and move the value in S+2

forward to S+1. Put kO to the last and then diminish the index value (S+0) by 1.

Indexvalue

S+0 5+1 $42 - S+
PN PR PAlN + k0

Target value

D
Note:

When the value in S+0 is less than 2, it means there is no data to be read/moved, and
no action will be taken. When the value in S+0 is bigger than n+1, it means the data is
full and no action will be taken. “No action will be taken” means no error will be

displayed nor the index value (S+0) will have any change.

Example:

M1

il

1. If MO switches OFF>ON, execute the instruction DTM will copy the values stored in
D101 to DO.

DTM D100 D10 k32 k5

2.  As the image shown below, execute the instruciton DTM to copy the value K12 stored in
D101 to DO and put KO to D105.

D101 | K13 DO
D102 | K14 ~~ K12
D103 | K15

D104 K16
D105 KO |e— KO

3. Execute the instruciton DTM for 5 times to have the results: DO=K16 and values in
D101-105 are KO.
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D101 KO DO
D102 KO ~~ K16
D103 KO

D104 KO
D105 KO |«—— KO

K33: Read the last written register to the D device (target value) (last in first out).
Diminish the index value (S+0) by 1 and then read and store the data stored from
S+[S+0] to the D device and put KO to the source value S+[S+0].

Indexvalue

S+0 S+1 $42  mmmm S+n

Target value

D
Note:

When the value in S+0 is less than 2, it means there is no data to be read/moved, and no action
will be taken. When the value in S+0 is bigger than n+1, it means the data is full and no action will
be taken. “No action will be taken” means no error will be displayed nor will the index value (S+0)

have any change.

Example:

M1
HI DTM D100 D10 k33 k5

1. If MO switches OFF>ON, execute the instruction DTM will copy the values stored in D105
to DO.

2. As the image shown below, execute the instruciton DTM to copy the value K16 stored in
D105 to DO and put KO to D105.

D101 K12
D102 K13 DO

D103 | Ki4 K16
D104 | K15 /

D105 KO |«—KO
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3. Execute the instruciton DTM for 5 times to have the results: DO=K12 and values in D101-

105 are KO.
D101 [ KO
D102 | KO \\\\\\‘ DO
D103 | KO K12
D104 [ KO
D105 [ KO KO

K34: Copy BIT type data to the consecutive registers of the PLC

S: the source start number of the M device

D: the target start number of the M device

Copy the M state from source value stored in S to the M[D+0] (target device) as the target

index value indicated and then accumulate 1 to D+1 (target index value).

Source start no. Target start no. Target indexvalue
S D+0 D+1
MIS]
M[D+0]+0 M[D+0]+1 M[D+0]4+2  ====— M[D+0]+n

Note1: when the target index value (D+1) is less than 0, change D+1 to 0 and the actions of
data copy and accumulation begin. When the target index value (D+1) is bigger than n-1,
change D+1 to n; the action of data copy will not begin.

Note 2: M1000-M1999 cannot be used as M devices.

Example:

il

DTM DO D100 k34 k8

1. Set D0=K50 and D100=K100, and execute the instruction DTM will copy the values stored
in M50 to M100-107. After the execution of DTM is complete, add one to the value stored
in D101.

2. Execute the instruciton DTM for 8 times to have the results as shown below:
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STATUS
1

M100
\ M50 / M101

] M102
M103
M104
M105

M106
M107

a0 alalalo|lO

alo|lalalaloo|—a

K35: Read the first written BIT data to the BIT device (target value) and move the succeeding
BIT data forward, for example, move the second BIT data to where the first written BIT
data was and so on. (first in first out)

S: the source start number of the M device

D: the target start number of the M device

Read and store the state stored from M[S+0]+0 to the M[D] (target value) and move the state of
the succeeding forward and change the state of the last to OFF and then diminish the index
value (S+1) by 1.

Source start no. Source index value Target startno.
S+0 S+1 D

M[S+0]+0  M[S+0]+1 M[S+0]+2  ====- M[S+0]+n

Target value

M[D]

Note 1: When the value in S+1 is less than 1, it means there is no data to be read/moved, and
no action will be taken. When the value in S+1 is bigger than n, it means the data is full and no
action will be taken. “No action will be taken” means no error will be displayed nor will the index
value (S+1) have any change.

Note 2: M1000-M1999 cannot be used as M devices.
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Example:

M1
HI DTM D100 D10 k35 8

1. Set D100=K100 and D10=K70, and execute the instruction DTM will copy the states in
M100-107 to M70. After the execution of DTM is complete, add one to the value stored in
D101.

2. Execute the instruciton DTM to move the stae 1 in M107 to M70 and put 0 in M107 as

shown below:

M100
M101
M102
M103
M104
M105
M106
M107

OO IO|IO|
I

3. Execute the instruciton DTM for 8 times to have the results: M70=1 and the states in M100-
M107 are O.

M100
M101
M102
M103
M104
M105
M106
M107

(o] o] le] (o] (o] (o] (o] (o]
I

K36: Read the last written register to the D device (target value) (last in first out).
Diminish the index value (S+0) by 1 and then read and store the data stored from

S+[S+0] to the D device and put KO to the source value S+[S+0].

Index value

S+0 S+1 $+2  mmm— S+n

Target value

D
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Note:

When the value in S+0 is less than 2, it means there is no data to be read/moved, and no action
will be taken. When the value in S+0 is bigger than n+1, it means the data is full and no action will
be taken. “No action will be taken” means no error will be displayed nor the index value (S+0) will

have any change.

Example:

M1
HI DTM D100 D10 k33 k5

4. If MO switches OFF>ON, execute the instruction DTM will copy the values stored in D105
to DO.

5. As the image shown below, execute the instruciton DTM to copy the value K16 stored in
D105 to DO and put KO to D101.

D101 KO |+—— KO
D102 | K12

D103 | K13 DO
D104 | K14 K16
D105 | K15 —

6. Execute the instruciton DTM for 5 times to have the results: DO=K12 and values in D101-

105 are KO.
D101 KO |«—— KO
D102 KO
D103 KO DO
D104 KO K12
D105 KO —

K39: Read the PLC product serial number

S and n: no use; if you put any number here, there will be no action.
D: for storing the length of the product serial number

D1, D2, D3, and so forth: for storing the product serial number

Use K39 to read the length of PLC product serial number and the PLC product serial number.
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The length of the PLC product serial number is the actual length. You cannot change the value

here. The value (the PLC product serial number) in the registers D1, D2 and so forth should be in
WORD format, if not, use HOO in the last byte to form a WORD.

Example:

Read the PLC product serial number and store the information in DO (definable).

DO is used to store the length of the PLC product serial number. D1, D2 and so forth is used in

ASCII code, high byte, and low byte to store the PLC product serial number. Up to 9 data registers

can be used to store the PLC product serial number.

Use the instruction to read the PLC product serial number. (suggested to use single trigger to

activate the instruction)

—

The followings can be read.

lDTM Do D0 K39 K1

Device Name Present Value (16 bits)  |Format
Do K17 Signed Decimal
D1 &0 ASCIT
D2 E3 ASCIT
D3 20 ASCIT
D4 0T ASCIT
D3 W1 ASCIT
Dé 61 ASCIT
D7 50 ASCIT
D3 00 ASCIT
D& 2* ASCIT

3-216



3. Instruction Set

API || Mnemonic Operands Function Controllers
ES2/ SA2/
69 ||D| SORT | (D (m» (m» (B (0D | Datasort EX2/| 882 | SE/ | SX2
EC5 SE2
op pe Bit Devices Word devices Program Steps
X|IY|[M|S |K|HIKnX|KnNYIKnMIKnS| T |C |D | E | F |SORT: 11 steps
S * DSORT: 21 steps
m1 L
m2 L
D *
n * * *
16-bit, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sXx2
Operands:

S: Start device for the source data m1: Groups of data to be sorted (m1=1-32) m2: Number of

columns in the table (m2=1-6) D: Start device for the sorted data n: The No. of column to be

sorted. (n=1 to m2)

Explanations:

1.

The sorted data is stored in the m1 x mz registers starting from the device designated in D.
Therefore, if S and D designate the same register, the sorted results will be the same.

It is better that the rightmost number of the device number of the register specified by S is 0.
SORT instruction is completed after m1 times of scan. Once the SORT instruction is completed,
the Flag M1029 (Execution completed flag) = ON.

There is no limitation on the times of using this instruction in the program. However, only one
instruction can be executed at a time

The function of sorting one-dimensional data is added. If m1 is 1, and mz is 1, the function will
be enabled, and the operand n represents the number of data (n=1-32). The data in n devices
starting from the operand S are sorted. The sort result is stored in the devices starting from the
operand D. It takes one scan cycle for the data to be sorted. After the data is sorted, M1029 will
be On. This function supports SS2 V3.0/SA2 V2.6/SX2 V2.4/ES2/EX2/ES2-C V3.2.

Program Example:
When X0 = ON, the sorting process starts. When the sorting is completed, M1029 will be ON. DO

NOT change the data to be sorted during the execution of the instruction. If the sorting needs to be

executed again, turn X0 from OFF to ON again.

X0
F—— SORT DO K5 K5 D50 D100
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Example table of data sort

Groups of data: my

Columns of data: mz

Sort data table when D100 = K3

Groups of data: my

Sort data table when D100 = K5

Groups of data: my

Data Column
Column 1 2 3 4 5
Row Stu’\(ljgnts English Math. Physics | Chemistry
1 (DO) 1 (D5)90 [(D10)75 |(D15)66 |(D20)79
2 (D1) 2 (D6)55  [(D11)65 |(D16)54 |(D21)63
3 (D2) 3 (D7)80  [(D12)98 |(D17)89 |(D22)90
4 (D3) 4 (D8) 70 (D13)60 |(D18)99 |(D23) 50
5 (D4)5  |(D9)95 |(D14)79 |(D19)75 |(D24)69
Columns of data: mz
Data Column
olumn 1 2 3 4 5
Row Stu’\(ljgnts English Math. Physics | Chemistry
1 (D50) 4 (D55) 70  |(D60) 60 |(D65) 99 |(D70) 50
2 (D51) 2 (D56) 55 |(D61)65 |(D66)54 |(D71)63
3 (D52)1  [(D57)90 |(D62)75 |(D67)66 [(D72)79
4 (D53) 5 (D58)95 |(D63) 79 |(D68) 75 |(D73)69
5 (D54) 3 (D59) 80 |(D64)98 |(D69)89 |(D74) 90
Columns of data: mz
Data Column
olumn 1 2 3 4 5
Row Stu’\(ljgnts English Math. Physics | Chemistry
1 (D50) 4 (D55) 70  |(D60) 60 |(D65) 99 |(D70) 50
2 (D51) 2 (D56) 55 |(D61)65 |(D66)54 |(D71)63
3 (D52)5 [(D57)95 |(D62)79 |(D67)75 [(D72)69
4 (D53) 1 (D58)90 |(D63) 75 |(D68) 66 |(D73) 79
5 (D54) 3 (D59) 80 |(D64) 98 |(D69) 89 |(D74) 90

Program Example 1: (Sorting one-dimensional data)
If X0 is On, the data specified will be sorted. After the data is sorted, M1029 will be On.

W
L{}—‘SORT‘ oo ‘ Ki ‘ K1 ‘ D50 ‘ D100
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If m1is K1, and mz is K1, one-dimensional data will be sorted. The value in D100 is K5. The values
in DO-D4 are shown below.

1. The values in D0-D4 are listed below.

Data source (S)| DO D1 D2 D3 D4
Data 75 65 98 60 79

2. The sort result is stored in D50-D54.

Sortresult (D)| D50 | D51 D52 | D53 | D54
Data 60 65 75 79 98
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APl || Mnemonic Operands Function
Controllers
Setting up to compare the ES2 SE/[ SA2
315 XCMP S+, S2,83,S4, D |inputs of multiple work JEX2 SS2 SE2| /SX2
stations

pe Bit Devices Word devices Program Steps
oP X [ Y [M[S |K[HKnX[KnY[KnM[KnS| T | C | D | E | F | XCMP: 11 steps

S *

S2 *

Ss *

S4 *

D *

16-bit
ES2/EX2 | SS2 | SE/SE2 |SA2/SX2

Operands:
S+ Trigger input point
S2 : High-speed counter number
S3 . Setting for the numbers for work station and objects
Sa4 . Reference value for comparison and the observational error
D . First corresponding device for the comparison result in the stack area
Explanation

1.

Use S1 for setting the trigger input points; for ES2 series, use built-in inputs X4 and X6 for
immediate trigger input points and other inputs from X0 to X17 for general trigger input points.
Executing the instruction enables the external interrupts for the inputs. Therefore, it is
suggested that you not use the inputs with interrupt tasks; otherwise, when the instruction is
executed, the interrupts are disabled and resumed only after the instruction completes. The
general type inputs are affected by the scan time though they are suitable for the

environments where the inputs are not as stable.

S2 works with 32-bit counters (C200—C255) and is limited to accumulated count. When the
inputs are the high-speed trigger input type, it is suggested that you implement the hardware
high-speed counter such as C251 or C253 and use the DCNT instruction to enable the
counter. When you need high-speed output, you can use the DMOV instruction to copy the

output current position; for example, copying the current output position D1030 to C200.

Ss occupies seven consecutive 16-bit devices. S3+0 is n (the work station number) and Ss+1
is m (the maximum object number). S3+2 is the result of the object being filtered. S3+3 (Low
word) and S3+4 (High word) are the result of rising-edge triggered number (32-bit). S3+5 (Low
word) and S3+6 (High word) are the result of rising-edge triggered number (32-bit). The range
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for n and m is between 1-32. The range for n and m is between 1-32. When this value is out
of range, the value used is the maximum (32) or the minimum (1). The range for S3+2 (the
number of filter) is between 0-32767. Zero is used for any value less than 0 ; and a value of 0
disables the filtering function. It is suggested that you declare an array of 3 words or 3

consecutive word type variables.

It is suggested that you set the maximum number for Ss+1 (m). If m < n, note the objects and

make sure they are sufficient on the production line.

For Ss, the supported range in n, and mis 1 to 64.

ES2/ ES2-E | 12SA2/
Module o' ES2C oo~ ' o0° SS2 | 12SE | 26SE | 28SA2
Firmware 350 | \i3e8 | V148 | 300 | NA | V2,08 | V208 | V2.90
version V1.00

S4 occupies 3xn consecutive 32-bit devices (6xn 16-bit devices). If the required space
exceeds the range of device D, the instruction is not executed. The value of n is the work
station number set in the operand Ss. The following table lists the functions for each device
and the corresponding number for Sa. It is suggested that you declare an array of 3n double

words or 3 consecutive double word type variables for S.

Work station | Work station

Function 1 5 Work station n
Reference value for
comparison (32-bit) S++0 Set2 Sat(n-1)x2
Observational error when
entering (32-bit) S4+2xn S4+2xn+2 S4+(2xn-1)x2
Observational error when
S4+4xn S4+4xn+2 S4+(3xn-1)x2

leaving (32-bit)

When you set the reference value to 0 for a specific work station, the specific work station

stops working. You can use this technique to manage work stations.

D is the first corresponding device for the comparison result in the stack area. D occupies 2xn
consecutive 16-bit devices and 2xmxn consecutive 32-bit devices (or 4xmxn consecutive 16-
bit devices). If the required space exceeds the range of device D, the instruction is not
executed. The following table lists the functions for each device and the corresponding

number for D.

Function Work station | Work station Work station
1 2 n
Value of the head index (16- | D+0 D+1 D+(n-1)
bit)
Value of the tail index (16-bit) | D+n D+(n+1) D+(2xn-1)
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10.

11.

12.

®.

Function

Work station

Work station

Work station

of the object when leaving
(32-bit)

1 2 n
Compared counter result 1 of | D+2xn D+2xn+2 D+2xn+2(n-1)
the object when entering (32-
bit)
Compared counter result 1 of | D+4xn D+4xn+2 D+4xn+2(n-1)
the object when leaving (32-
bit)
Compared counter result m D+4xmxn- D+4xmxn-2
of the object when entering 2xn
(32-bit)
Compared counter result m | D+4xmxn D+4xmxn+2

(n-1)

D tends to occupy more space in the stack area. If the required space exceeds the range of
device D, the PLC only executes what is valid in the storage and does not show a no warning.

It is suggested that you declare an array of 2xn+4xmxn words for D.

There is no limit on the number of times you can execute the instruction but only one

execution can be done at a time.

It is suggested to use this instruction with the YOUT instruction (API 0710) and use the same

first corresponding device for the comparison result in the stack area (D).

The following timing diagram shows executing the high-speed counter and filter (reading from

right to left).

. PLC reads the current counter value.

comparing stack area for entering.

comparing stack area for leaving.

Unsettled pulse section

. Drop the counter value: the number of filters read is less than the number of filters set.

. Record the counter value: the signal is high (ON time) and records the counter value to the

. Record the counter value: the signal is low (OFF time) and records the counter value to the
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13.

14.

15.

16.

17.

When the signal is rising- or falling-edge triggered, and the PLC completes processing the
filters, the PLC reads the high-speed counter value and adds one in the value of the head
index. The PLC then records the entering and leaving counter results for each work station.
The compared counter result is the current counter value + reference value + observational
error. For either rising- or falling-edge triggered, the value of the head index is incremented.

The maximum value for the head index mx2 (the maximum number of objects).

The value of the head index is cyclically incremented, when the signal is rising- or falling-edge
triggered and completes processing the number of filters (the default for trigger input is OFF).
The maximum value for the head index is mx2 (the maximum number of objects). For
example, if you set the number of objects to 10, the value of the head index (default: 0) is
incremented to 1, 2, 3 to 20 and then 1, 2, 3 to 20 repeatedly. When the value of the head
index is 0, it means no object has entered after executing the instruction. The PLC adds one
to the value of the head index, and then checks the value of the tail index. If the value (after
adding one) in the value of the head index equals the value of the tail index, the PLC cancels

the addition and records the counter result.

When the instruction is executed and the state of the initial input is OFF, the rising-edge
trigger corresponds to the odd numbers of the head index value, and the falling-edge

trigger corresponds to the even numbers of the head index value.

When the PLC executes the instruction and the state of the initial input is ON, the falling-
edge trigger corresponds to the odd numbers of the head index value, and the rising-edge

trigger corresponds to the even numbers of the head index value.

When the PLC executes the instruction, it does not clear the values in the accumulated area
and the index areas. If the data is in a latched area and needs to be enabled again, use the

ZRST instruction to clear the values in the head and tail indexes.
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18. The following models and firmware versions that support the XCMP and YOUT instructions.

ES2/

ES2-E/

12SA2/

Model oy | ES2C oo N SS2 | 12SE = 26SE = 28SA2
Firmware | 3 55 | 360 | V1400 | 309 NA | V202 | V202 | V2.90
Version V1.00

Example

Refer to the example in the YOUT instruction (API 316) for more information.
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APl || Mnemonic | Operands Function
c - Controllers
omparing the outputs ES2/ SE/ SA2/
316 YOUT S+, 82,83, D | of multiple work EX2 SS2 SE2 SX2
stations
pe Bit Devices Word devices Program Steps
oP X [ Y M ]S |K|H]KnX[KnY[KnM[KnS[ T [ C | D | E | F | YOUT: 9 steps
S * *
S2 *
Ss *
D * *
16-bit
ES2/EX2 | SS2 | SE/SE2 | SA2/SX2
Operands:
S+ : High-speed counter number
s, - Setting for the number for work stations and
z objects
S: - First corresponding device for the comparison
3 . .
result in the stack area
D - First corresponding device for the output work
" station
Explanation

S+ is for the setting of the high-speed counter. Use the same settings for the high-speed

counter as for the high-speed counter for the XCMP (API 315) instruction.

S2 occupies two consecutive 16-bit devices. S2+0 is n (the work station number) and Sz+1 is
m (the maximum number of objects). The range for n and m is between 1-32. When the value
is out of range, the value used is the maximum (32) or the minimum (1). The settings for the

operands should be the same as for the XCMP instruction.

S3 is first corresponding device for the comparison result in the stack area. S3 occupies 2xn
consecutive 16-bit devices and 2xmxn consecutive 32-bit devices (or 4xmxn consecutive 16-
bit devices). For information on the functions of each device and the corresponding number
for D, refer to the XCMP instruction (APl 315). It is suggested that you use the same variable

as you use for the XCMP instruction.

There is no limit on the number of times you can execute the instruction but only one

execution can be done at a time.

It is suggested that you use with the XCMP instruction (APl 315) and use the same first
corresponding device for the comparison result in the stack area (S3s).

D is only for the outputs of Y and M devices; Y and M should be the BOOL data type. It
occupies a consecutive number of work stations Xn. When used as the output point of Y or

the M device, the instruction refreshes the output states.
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7. The odd numbered head index values (for example 1, 3, 5,...) are the compared counter
results for the object when entering. The even numbered head index values (for example 2, 4,

6,...) are the compared counter result of the object when leaving.

8. When the compared counter result for entering and leaving in the stack area are 0, the
actions in this area are not executed and the state of the corresponding output work station is
OFF. Add 2 to the value of the tail index and the added value in the tail index should not
exceed the value of the head index.

9.  When the YOUT instruction is executed, each work station checks the compared value for
entering and leaving in the tail index. When the counter value is larger or the same as the
compared value for entering, the corresponding output point is ON and adds 1 to the value of
the tail index. When the counter value is larger or the same as the compared value for leaving,
the corresponding output is OFF and adds 1 to the value of the tail index; but the value of the

tail index (after adding 1) does not exceed the value of the head index.

Example: three work stations and up to four objects

Work Work Work
station station station

Object 1 2 3
detection ' ' '
2
Encoder I .

<4

Step 1: use the input point X4 as the object detection interrupt, C251 as the high-speed counter for

the encoder and output point YO as the first output point for the work station.

Step 2: edit the register to set up the reference values, and the observational error when entering

and leaving.

Device D D500 D502 D504
Reference value for comparison (32-bit) K2000 K3000 K4000
Device D D506 D508 D510
Observational error when entering (32-bit) K100 K120 K130
Device D D512 D514 D516

Observational error when leaving (32-bit) K50 K-20 K20
Device D D2000 D2001 D2002

Value of the head index (16-bit) KO KO KO
Device D D2003 D2004 D2005

Value of the tail index (16-bit) KO KO KO

3-226



3. Instruction Set

Step 3: set up the initial values and write the programs.

— | |

After the contact MO is activated, the system sets the object detection, the compared values, the
compared counter result of the object entering and leaving, and the output controls for each work
station. For example, the system detects two objects have entered and then four triggers to read
the compared counter results: 3000, 3500, 4500, and 5000 in C251 (C251=K5060). The result of
the last rising-edge / falling-edge of X4 from C251 for the values K4500 and K5000 are stored in
(D3, D4) and (D5, D6) in 32-bit. The following table shows the compared value and the head/tail

index in the stack area.

Device D D2000 | D2001 | D2002

Value of the head index (16-bit) K4 K4 K4
Device D number D2003 | D2004 | D2005

Value of the tail index (16-bit) K1 K1 K1
Device D number D2006 | D2008 | D2010
Compared counter result 1 of the object when entering (32-bit) | K5100 | K6120 | K7130
Device D number D2012 | D2014 | D2016
Compared counter result 1 of the object when leaving (32-bit) | K5550 | K6480 | K7520
Device D number D2018 | D2020 | D2022
Compared counter result 2 of the object when entering (32-bit) | K6600 | K7620 | K8630
Device D number D2024 | D2026 | D2028
Compared counter result 2 of the object when leaving (32-bit) | K7050 | K7980 | K9020
Device D number D2030 | D2032 | D2034

Compared counter result 3 of the object when entering (32-bit) KO KO KO
Device D number D2036 | D2038 | D2040

Compared counter result 3 of the object when leaving (32-bit) KO KO KO
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The following table shows the state of the output point Y when the high-speed counter C251

reaches 5200.

Output point Y number YO0 Y1 Y2
16-bit value ON OFF OFF
Device D number D2000 D2001 D2002
Value of the head index (16-bit) K4 K4 K4
Device D number D2003 D2004 D2005
Value of the tail index (16-bit) K2 K1 K1

The following table shows the state of the output point Y when the high-speed counter C251

reaching 6200.

Output point Y number YO0 Y1 Y2
16-bit value OFF ON OFF
Device D number D2000 D2001 D2002
Value of the head index (16-bit) K4 K4 K4
Device D number D2003 D2004 D2005
Value of the tail index (16-bit) K3 K2 K1

The following table shows the state of the output point Y when the high-speed counter C251

reaching 6800.
Output point Y number YO Y1 Y2
16-bit value ON OFF OFF
Device D number D2000 D2001 D2002
Value of the head index (16-bit) K4 K4 K4
Device D number D2003 D2004 D2005
Value of the tail index (16-bit) K4 K3 K1

The following table shows the state of the output point Y when the high-speed counter C251

reaching 7300.

Output point Y number YO0 Y1 Y2
16-bit value OFF OFF ON
Device D number D2000 D2001 D2002
Value of the head index (16-bit) K4 K4 K4
Device D number D2003 D2004 D2005
Value of the tail index (16-bit) K4 K3 K2
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The following table shows the state of the

reaching 7700.

output point Y when the high-speed counter C251

Output point Y number YO0 Y1 Y2
16-bit value OFF ON OFF
Device D number D2000 D2001 D2002
Value of the head index (16-bit) K4 K4 K4
Device D number D2003 D2004 D2005
Value of the tail index (16-bit) K4 K4 K3

The following table shows the state of the output point Y when the high-speed counter C251

reaching 8000.

Output point Y number YO Y1 Y2
Output state OFF OFF OFF
Device D number D2000 D2001 D2002
Value of the head index (16-bit) K4 K4 K4
Device D number D2003 D2004 D2005
Value of the tail index (16-bit) K4 K4 K3

The following table shows the state of the output point Y when the high-speed counter C251

reaching 8700.

Output point Y number YO0 Y1 Y2
Output state OFF OFF ON
Device D number D2000 D2001 D2002
Value of the head index (16-bit) K4 K4 K4
Device D number D2003 D2004 D2005
Value of the tail index (16-bit) K4 K4 K4
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3.6.8 External I/O Display

Mnemonic Applicable to STEPS
API PULSE Function ES2 SA2
16 bits 32 bits EX2 | SS2 | SE | SX2 | 16-bit | 32-bit
EC5 SE2
70 TKY DTKY - 10-key input v | v | v v 7 13
yal HKY DHKY - | Hexadecimal key input ViV v | v 9 |17
72 | DSW - - | DIP Switch vl iv]|v]|v] o9 -
73 | SEGD - v | 7-segment decoder vi|vi|v]|v ]| 5 -
74 | SEGL - - | 7-segment with latch il vi|v | v | 7 -
75 | ARWS - - | Arrow switch v | v|v ]| v 9 -
76 ASC - - | ASCII code conversion Vil v v N -
77 PR - - | Print (ASCII code output) v vi|v|v |5 -
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API Mnemonic Operands Function Controllers
ES2/ SA2/
70 ||D| TKY D) Ten key input EX2/| 882 | SE/ | SX2
EC5 SE2
o pe Bit Devices Word devices Program Steps
P XY |M|S|K|HIKnX|KnNYIKnMIKnS| T |C |D | E | F |TKY: 7 steps
S o DTKY: 13 steps
D1 * * * * * * * *
D2 * * *
16-bit, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sx2
Operands:

S: Start device for key input (occupies 10 consecutive devices) D1: Device for storing keyed-in

value Dz2: Output signal (occupies 11 consecutive devices)

Explanations:

1. This instruction designates 10 external input points (corresponding to decimal numbers 0 to 9)
starting from S, connecting to 10 keys respectively. Input point started from S triggers
associated device in D2 and D2 maps to a decimal value, a 4-digit decimal value 0 to 9,999 (16-
bit instruction) or an 8-digit value 0 to 99,999,999 (32-bit instruction). The decimal value is
stored in D1.

2. There is no limitation on the times of using this instruction in the program, however only one

instruction is allowed to be executed at the same time.

Program Example:
1. Connect the 10 input points starting from X30 to the 10 keys (0 to 9). When X20 = ON, the
instruction will be executed, and the key-in values will be stored in DO in BIN form. The key

status will be stored in M10 to M19.

X20
}—1 —— TKY X30 DO M10

@ 0@ @ @0 @ @ ©
T L L LT T 1]

]
e N A N A O A A A O

246G |+24v | sis | x30| x31| xs2| xa3| xa4| xss| xse| xa7| x40 | xa1

ELC
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(DX EETNEXD) number key

~———

—

BCD value

1-digit BCD code

overflow«— 10°

102 10’ 10° |
BCD value
BIN value| DO

2. As shown in the timing diagram below, four keys connected with X35, X33, X31 and X30 are

pressed in order. Therefore, the number 5,301 is generated and stored in DO. 9,999 is the

maximum value allowed for DO. If the entered number exceeds the available range, the highest

digit performs overflow.

3. When X35 is pressed, M15 remains ON until another key is pressed and the rule applies to

other inputs.

4. M20 = ON when any of the keys is pressed.
5. When X20 is OFF, the value in DO remains unchanged but M10-M20 will be OFF.

X30

[ 5]

X31

X33

X35 1

M10

M11

M13

M15

Key output
signal

M20
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
71 ||D| HKY | D Hexadecimal key input EE>é25/ SS2 SSEEé SX2
op pe Bit Devices Word devices Program Steps
X|IY|[M|S |K|HIKnX|KnNYI[KnMIKnS| T | C |D | E | F |HKY: 9 steps
S * DHKY: 17 steps
D1 *
D2 * * * * *
D3 * * *
16-bit, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sx2
Operands:

S: The start of input devices (occupies 4 consecutive devices) Di: The start of output devices

(occupies 4 consecutive devices) D2: Device for storing key input value Ds: Key input status

(occupies 8 consecutive devices)

Explanations:

1.

This instruction creates a 16-key keyboard by a multiplex of 4 consecutive external input
devices from S and 4 consecutive external output devices from D41. By matrix scan, the key
input value will be stored in D2. D3 stores the condition of keys A to F and indicates the key
input status of both 0 to 9 and Ato F.

M1029 = ON for a scan cycle every time when a key is pressed.

If several keys are pressed, only the first pressed key is valid.

D2 maps to a decimal value, a 4-digit decimal value 0 to 9,999 (16-bit instruction) or an 8-digit
value 0 to 99,999,999 (32-bit instruction). If the entered number exceeds the available range,
i.e. 4 digit in 16-bit and 8 digits in 32-bit instruction, the highest digit performs overflow

There is no limitation on the times of using this instruction in the program, but only one

instruction is allowed to be executed in the same scan time.

Program Example:

1.

Designate 4 input points X20 to X23 and the other 4 output points Y20 to Y23 to construct a
16-key keyboard. When X4 = ON, the instruction will be executed, and the keyed-in value will

be stored in DO in BIN form. The key status will be stored in M10 to M19.

X4
}—{ )—| HKY X20 Y20 DO MO
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2. Inputkeys 0to 9:

ODEEX TN number key

~—— —

BCD value| 1-digit BCD code

overflowe— 10° 10° 10’ 10°

A

———

BCD value

Y

BIN value | DO

3. Inputkeys AtoF:
a) When Aiis pressed, MO will be ON and retained. When D is pressed next, MO will be OFF,
M3 will be ON and retained..

b) If two or more keys are pressed at the same time, only the key activated first is effective.

[ M5 | m4 | m3 | M2 | M1 | Mo |

4. Key input status:
a) When any key of Ato F is pressed, M6 = ON for one scan time.
b) When any key of 0 to 9 is pressed, M7 = ON for one scan time.
5. When the drive contact X4 = OFF, the value d in DO remains unchanged but MO to M7 = OFF.
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6. External wiring:

TP
-

— 24G | +24v | s/s | x20 | x21 | x22 | x23 |

) ) )

:C |Y20|Y21|Y22|Y3|—

N

N
<<
g

|J

PLC(Transistor output)

Points to note:

1. When HKY instruction is executed, 8 scan cycles (matrix scan) are required for reading the
input value successfully. A scan cycle that is too long or too short may cause the input to be
read incorrectly. In this case we suggest the following solutions:

If the scan cycle is too short, /O may not be able to respond in time, resulting in incorrect input
values. To solve this problem please fix the scan time.

If the scan period is too long, the key may respond slowly. In this case, write this instruction
into the time-interrupt subroutine to fix the execution time for this instruction.

2. The function of flag M1167:

When M1167 = ON, HKY instruction can input hexadecimal value consists of O to F.

When M1167 = OFF, A to F of HKY instruction are used as function keys.
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
72 DSW > @) DIP Switch EX2/| 882 | SE/ | SX2
EC5 SE2
o pe Bit Devices Word devices Program Steps
P X|Y|M|S |K|HI|KnX|KnY|[KnMIKnS| T|C |D | E | F |DSW: 9 steps
S *
D+ *
D2 * * *
n * *
16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sSXx2
Operands:

S: The Start of input devices D+: The Start of output devices Dz2: Device for storing switch input

value n: Groups of switches (n =1 to 2)

Explanations:

1. This instruction creates 1(2) group of 4-digit DIP switch by the combination of 4(8) consecutive
input points starting from S and 4 consecutive output points starting from D1. The set value will
be read in D2and the value in n specifies the number of groups (1 to 2) of the DIP switch.

2. n =K1, D2 occupies 1 register. n = K2, D2 occupies 2 consecutive registers.

3. There is no limitation on the times of using this instruction in the program, however only one

instruction is allowed to be executed at the same scan time.

Program Example:

1. The first group of DIP switches consists of X20 to X23 and Y20 to Y23. The second group of
switches consists of X24 to X27 and Y20 to Y23. When X10 = ON, the instruction will be
executed and the set value of the first switch will be read and converted into BIN value then

stored in D20. BIN value of 2" switch will be stored in D21.

X0
—— Dsw X20 Y20 D20 K2

2. When X0 = ON, Y20-Y23 are scanned repeatedly. M1029 = ON for a scan time when a scan
cycle from Y20 to Y23 is completed.

X0
operation start I—I

I
Y20 0.1s 0.1s I 0.1s
|

Y21 0.1s ]

interrupt

Y22 0.1s

Y23 0.1s

T
M1029 execution completed H
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3. Please use transistor output for Y20 to Y23. Every pin 1, 2, 4, 8 shall be connected to a diode
(0.1A/50V) in series before connecting to the input terminals on PLC.

Wiring diagram of DIP switch:

0 1 2 3
DIP switches for 10 10 10 10

BCD wiring ) )
\ l l L Must connect to a

TGN

e MY MY
p IRV /T
M\ /T
N

I I S O P P b 2 s s
ov|+24v|S/s|xzo|x21|x22|x23|—|x24|x25|x26|x27|—

The first group The second group

R

C IY20|Y21|Y22|Y23:

1@ fot o |103

Points to note:

When the terminals to be scanned are relay outputs, the following program methods can be applied:

1. When X30 = ON, DSW instruction will be executed. When X30 goes OFF, M10 remains ON
until the current scan cycle of output terminals is completed..

2. If the drive contact X30 uses button switch, M10 turns off only when the current scan cycle on
outputs is completed, so that a correct value from DIP switch can be read. In addition, the
continuous scan cycle on outputs will be performed only when the drive contact is pressed and
held. Applying this method can reduce the driving frequency of relay outputs so as to extend to

life-span of relays.

X30

SET | M10 |
M10

DSW | X20 | Y20 | D20 | K2 |
M1029

RST | M10 |
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API Mnemonic Operands Function Controllers
ES2/ SA2/
73 SEGD |[P| &) (@D 7-segment decoder EX2/| S8S2 | SE/ | SX2
EC5 SE2
op pe Bit Devices Word devices Program Steps
X|Y|M]|S |K|HI|KnX|[KnY|[KnM|KnS| T |C |D | E | F |[SEGD, SEGDP: 5 steps
S * * * * * * * * * * *
D * * * * * * * *
PULSE, 16-bit
ES2/EX2/EC5]  SS2 SA2/SE/SE2 SX2
Operands:

S: Source device for decoding D: Output device after decoding

Explanations:
The instruction decodes the lower 4 bits (Hex data: 0 to 9, A to F) of source device S and stores the

decoded data in lower 8 bits of D so as to form a 7-segment display.

Program Example:

When X20 = ON, the content of the lower 4 bits (b0-b3) of X20
D10 will be decoded into the 7-segment display. The F—— SEGD | D10 | K2Y20
decoded results will be stored in Y20-Y27. If the source

data exceeds 4bits, still only lower 4 bits will be decoded.

Decoding table of the 7-segment display:

Bit Composition Status of each segment

Hex . Data
combi- ofthe?- displayed
nation segmentdisplay Bo(a) B1(b) B2(c) B3(d) B4(e) B5(f) B6(g)

0 0000 ON ON ON ON ON ON OFF ||

1 0001 OFF ON ON OFF OFF OFF OFF I

2 0010 ON ON OFF ON ON OFF ON '

3 0011 ON ON ON ON OFF OFF ON 3

4 0100 OFF ON ON OFF OFF ON ON -l

5 0101 ON OFF ON ON OFF ON ON C

6 0110 a ON OFF ON ON ON ON ON =

( J -1

7 011 f| s> ON ON ON OFF OFF ON OFF .

) _
8 1000 e' 'c ON ON ON ON ON ON ON pa
- -

9 1001 d ON ON ON ON OFF ON ON H

A 1010 ON ON ON OFF ON ON ON -

B 1011 OFF OFF ON ON ON ON ON I

c 1100 ON OFF OFF ON ON ON OFF I

D 1101 OFF ON ON ON ON OFF ON

E 1110 ON OFF OFF ON ON ON ON =

Foooo1111 ON OFF OFF OFF ON ON ON =
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APl || Mnemonic Operands Function Controllers
ES2/ SA2/
74 SEGL OO 7-segment with Latch EX2/ | 882 | SE/ | SX2
EC5 SE2
op pe Bit Devices Word devices Program Steps

X|Y|M|S|K|HIKnX|KnNY[KnMIKnS| T |C |D | E | F |SEGL: 7 steps

*

*
*
*
*

D *
n * *
16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sSXx2
Operands:

S: Source device storing the value to be displayed in 7-segment display D: Output device for 7-

segment display

n: Configuration setting of output signal (n = 0-7)

Explanations:

1.

This instruction occupies 8 or 12 consecutive external output points starting from D for
displaying the data of 1 or 2 sets of 4-digit 7-segment display. Every digit of the 7-segment
display carries a “Drive” which converts the BCD codes into 7-segment display signal. The
drive also carries latch control signals to retain the display data of 7-segment display.

n specifies the number of sets of 7-segment display (1 set or 2 sets) and designates the
positive / negative output of PLC and the 7-segment display.

When there is 1 set of 4-digit output, 8 output points will be occupied. When there are 2 sets of
4-digit output, 12 output points will be occupied

When the instruction is executed, the output terminals will be scanned circularly. When the
drive contact goes from OFF to ON again during the execution of instruction, the scan will
restart from the beginning of the output terminals.

Flag: When SEGL is completed, M1029 = ON for one scan cycle.

There is no limitation on the times of using this instruction in the program, however only one

instruction is allowed to be executed at a time.

Program Example:

1.

When X20 = ON, SEGL instruction executes and Y24-Y27 forms an output scan loop for 7-
segment display. The value of D10 will be mapped to Y20-Y23, converted to BCD code, and
sent to the 1st set of 7-segment display. The value of D11 will be mapped to Y30-Y33,
converted to BCD code, and sent to the 2" set of 7-segment display. If the values in D10 and

D11 exceed 9,999, operational error will occur.

X20
}—H— SEGL D10 Y20 K4
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2. When X20 = ON, Y24-Y27 will be scanned in circles automatically. Each circle requires 12
scan cycles. M1029 = ON for a scan cycle whenever a circle is completed.
3. When there is 1 set of 4-digit 7-segment display, n=0to 3
a) Connect the 7-segment display terminals 1, 2, 4, 8 in parallel then connect them to Y20 to
Y23 on PLC. After this, connect the latch terminals of each digit to Y24 to Y27 on PLC.
b) When X20 = ON, the content of D10 will be decoded through Y20 to Y23 and sent to 7-
segment display in sequence by the circulation of Y24 to Y27
4. When there are 2 sets of 4-digit 7-segment display, n=4to 7
a) Connect the 7-segment display terminals 1, 2, 4, 8 in parallel then connect them to Y30 to
Y33 on PLC. After this, connect the latch terminals of each digit to Y24 to Y27 on PLC.
b) The content in D10 is sent to the 15t set of 7-segment display. The content in D11 is sent to
the 2" set of 7-segment display. If D10 = K1234 and D11 = K4321, the 15! set will display 1
2 3 4, and the 2™ set will display 4 3 2 1.

Wiring of the 7-segment display scan output:

3 IR IS

Cc [v2o]vat[v22]v23] ¢ Jvaa]vas[vae]v2r] ¢ Jvao]vat]vys2]vss

™

(i
(-
(.
(.
(.
Fi
(it
()
(-
(-
(.
|
<

The first set -I- The second set

1. For executing this instruction, scan time must be longer than 10ms. If scan time is shorter than

Points to note:

10ms, please fix the scan time at 10 ms.

2. If the output points of PLC is transistor output, please apply proper 7-segment display.

3. Operand n is used for setting up the polarity of the transistor output and the number of sets of
the 4-digit 7-segment display.

4. The output point must be a transistor module of NPN output type with open collector outputs.
The output has to connect to a pull-up resistor to VCC (less than 30 VDC). When wiring, output
should connect a pull-high resistor to VCC (less than 30 VDC). Therefore, when output point Y
is ON, the output signal will be LOW.

— VCC
Pull-up resistor

Drive Y

—— Signal output

On
L—»

PLC |
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5. Positive logic (negative polarity) output of BCD code

BCD value Y output (BCD code) Signal output
b3 b2 b+ bo 8 4 2 1 A B C D
0 0 0 0 0 0 0 0 1 1 1 1
0 0 0 1 0 0 0 1 1 1 1 0
0 0 1 0 0 0 1 0 1 1 0 1
0 0 1 1 0 0 1 1 1 1 0 0
0 1 0 0 0 1 0 0 1 0 1 1
0 1 0 1 0 1 0 1 1 0 1 0
0 1 1 0 0 1 1 0 1 0 0 1
0 1 1 1 0 1 1 1 1 0 0 0
1 0 0 0 1 0 0 0 0 1 1 1
1 0 0 1 1 0 0 1 0 1 1 0

6. Negative logic (Positive polarity) output of BCD code

BCD value Y output (BCD code) Signal output
bs b2 b1 bo 8 4 2 1 A B C D
0 0 0 0 1 1 1 1 0 0 0 0
0 0 0 1 1 1 1 0 0 0 0 1
0 0 1 0 1 1 0 1 0 0 1 0
0 0 1 1 1 1 0 0 0 0 1 1
0 1 0 0 1 0 1 1 0 1 0 0
0 1 0 1 1 0 1 0 0 1 0 1
0 1 1 0 1 0 0 1 0 1 1 0
0 1 1 1 1 0 0 0 0 1 1 1
1 0 0 0 0 1 1 1 1 0 0 0
1 0 0 1 0 1 1 0 1 0 0 1

7. Operation logic of output signal

Positive logic (negative polarity) Negative logic (positive polarity)
Drive signal (latch) | Data control signal | Drive signal (latch) | Data control signal
1 0 0 1

8. Parameter n settings:

Sets of 7-segment display 1 set 2 sets

BCD code data control signal + — + —

Drive (latch) signal + — + — + — + —
n 0 1 2 3 4 5 6 7

"+’: Positive logic (Negative polarity) output

‘—’: Negative logic (Positive polarity) output

9. The polarity of PLC transistor output and the polarity of the 7-segment display input can be
designated by the setting of n.

3-241



DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE&TP Operation Manual - Programming

API || Mnemonic Operands Function Controllers
ES2/ SA2/
75 ARWS ) (D | Arrow switch E>(<:25/ §S2 SSEEé SX2
op pe Bit Devices Word devices Program Steps

Y | M|S |K|H|KnX|[KnY|KnM|KnS| T |C | D | E|F |ARWS: 9 steps

S * * * *

D1 * * * * *
D2 *
n * *
16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sx2
Operands:

S: Start device for key input (occupies 4 consecutive devices) D1: Device storing the value to be

displayed in 7-segment display D2: Output device for 7-segment display n: Configuration setting

of output signal (n = 0-3). Please refer to explanations of SEGL instruction for the n usage.

Explanations:

1.

ARWS instruction displays the value set in device D1 on a set of 4-digit 7 segment display.
PLC automatically converts the decimal value in D1 to BCD format for displaying on the 7
segment display. Each digit of the display can be modified by changing the value in D1
through the operation of the arrow switch.

Number of D2 only can be specified as a multiple of 10, e.g. YO, Y10, Y20...etc.

Output points designated by this instruction should be transistor output.

When using this instruction, please fix the scan time, or place this instruction in the timer
interruption subroutine (1610/1699, 1710/1799).

There is no limitation on the times of using this instruction in the program, but only one

instruction is allowed to be executed at a time.

Program Example:

1.

When the instruction is executed, X20 is defined as the Minus key, X21 is defined as the Add
key, X22 is defined as the Right key and X23 is defined as the Left key. The keys are used to
modify the set values (range: 0 to 9,999) stored in D20.

When X0 = ON, digit 103 will be the valid digit for setup. When Left key is pressed, the valid
digit will shift as the following sequence: 103—100—101—102—103—100.

When Right key is pressed, the valid digit will shift as the following sequence:
103—102—101—100—103—102. Besides, the digit indicators (LED, Y24 to Y27) will be ON

for indicating the position of the valid digit during shift operation.
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4. When Add key is pressed, the content in the valid digit will changeas0 -1 —-2... -8 —>9
— 0 —1. When Minus key is pressed, the content in the valid digit will change as 0 —» 9 —
8...—>1—-0— 9. The changed value will also be displayed in the 7-segment display.

X0
——— ARWS X20 D20 Y20 KO

Y24 4 Add / up
Y25 Digitindication

Y26 LED

Y27

3 2 1 0 Move MOYG
10 10 10 10 to left to right

VA

Minus /down

Y20
Y21
Y22
Y23

7-segment display for the 4-digit set value i .
The 4 switches are used for moving

the digits and modifying set values.
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
76 ASC O @ ASCII code conversion EX2/| S8S2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OP X|IY|M|S|K|HIKnXIKNnYIKnMIKnS| T |C |D | E | F |ASC: 11 steps
S
D * * *
16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2|  sXx2
Operands:

S: English letters to be converted into ASCII code (Ato Z or a to z only) D: Device for storing
ASCII code

Explanation:
1.  The ASC instruction converts 8 English letters stored in S and save the converted ASCII code
in D. The value in S can be input by WPLSoft or ISPSoft.
2. If PLC is connected to a 7-segment display while executing ASC instruction, the error message
can be displayed by English letters
3. Flag: M1161 (8/16 bit mode switch)

Program Example:

When X0 = ON, A to H is converted to ASCII code and stored in DO to D3.
X0 b15 b0
—— ASC |ABCDEFGH| DO Do| 42H (B) | 41H (A) |

D1| 44H (D) | 43H (C) |

D2| 46H (F) | 45H (E) |

D3| 48H (H) | 47H (G) |

High byte Low byte

When M1161 = ON, every ASCII code converted b15 b0
from the letters will occupy the lower 8 bits (b7 to b0) DO 00H 41H (A)
of a register and the upper 8 bits are invalid (filled by D1 00 H 42H (B)
0), i.e. one register stores a letter D2 00H 43H (C)
D3 00 H 44H (D)
D4 00 H 45H (E)
D5 00 H 46H (F)
D6 00H 47H (G)
D7 00 H 48H (H)

High byte Low byte
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
77 PR GO Print (ASCII Code Output) | EX2/ | 8S2 | SE/ | SX2
EC5 SE2
o pe Bit Devices Word devices Program Steps
P X|IY|M|S|K|HIKnX|KnNYI[KnMIKnS| T |C |D | E | F |PR: 5 steps
S * * *
D *
16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  SX2
Operands:

S: Device for storing ASCII code (occupies 4 consecutive devices) D: External ASCII code output

points (occupies 10 consecutive devices)

Explanations:

1. This instruction will output the ASCII codes in the 4 registers starting from S through output
points started from D.

2. Do to D7 map to source data (ASCII code) directly in order, D1o is the scan signal and D11 is the
execution flag.
This instruction can only be used twice in the program.

4. Flags: M1029 (PR execution completed); M1027 (PR output mode selection).

Program Example 1:

1.  Use API 76 ASC to convert A to H into ASCII codes and store them in DO to D3. After this,
use this instruction to output the codes in sequence.

2. When M1027 = OFF and X20 = ON, the instruction will designate Y20 (lowest bit) to Y27
(highest bit) as the output points and Y30 as scan signals, Y31 as execution flag. In this mode,
users can execute an output for 8 letters in sequence..

3. If X20 turns from ON — OFF during the execution of the instruction, the data output will be
interrupted, and all the output points will be OFF. When X20 = ON again, the data output will

start from the first letter again.

X20
}—1 —— PR DO Y20
X20 start signal

Y20~Y27 data _>><T§I>L<_B >< C><D>< : : : H><

T :scantime(ms

Y30 scan signal |—| |—| ‘_l ‘_l |—|
Y31 being executed - - |_
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Program Example 2:

1. PR instruction supports ASCII data output of 8-bit data string when M1027 = OFF. When
M1027 = ON, the PR instruction is able to execute an output of 1 to 16 bit data string.

2. When M1027 = ON and X20 = ON, this instruction will designate Y20 (lowest bit) to Y27
(highest bit) as the output points and Y30 as scan signals, Y31 as execution flag. In this mode,
users can execute an output for 16 letters in sequence. In addition, if the drive contact X20 is
OFF during execution, the data output will stop until a full data string is completed.

3. The data O0H (NULL) in a data string indicates the end of the string and the letters coming after
will not be processed.

4. If the drive contact X20 is OFF during execution, the data output will stop until a full data string
is completed. However, if X20 remains ON, execution completed flag M1029 will not be active

as the timing diagram below.

M1002
)—| ST | m1027 |
PR | bo | vao |
X20:drivesigna|_ﬂ¥i" T T T T T T T e /‘I'
\\ .-

Y20~Y273 Afirst letter >< \\ --><wsﬂener >\

data string TITIT . T:scantime or
|H|‘_’|H| interrupt time

Y30: scan signal |_| |_|_

Y31: execution status |

M1029: execution Cf | A

completed flag

Points to note:
1. Please use transistor output for the output points designated by this instruction.
2. When using this instruction, please fix the scan time or place this instruction in a timer interrupt

subroutine.
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3.6.9 Serial I/0

Mnemonic Applicable to STEPS

API PULSE Function = SE
16 bits 32 bits EX2|SS2|SA2|SX2| ., | 16-bit | 32-bit
EC5

78 | FROM |DFROM| v Read CR data from special ES2l | | |, 9 17
— modules EX2
79 T0 DTO v Write CR data into special ES2) 1 |, 1., 9 17
— modules EX2
80 RS - - | Serial communication Vilvivi|iv|v] 9 -
81| PRUN |DPRUN| v |Parallelrun AR RARA R
82 | ASCII - v" | Convert HEX to ASCII v v v 7 -
83 HEX - v" | Convert ASCII to HEX v v | v 7 -
84 | CCD - v" | Check code viviliv|iv]iv]| 7 -
85 | VRRD - v" | Volume read vV 5 -
86 | VRSC - v" | Volume scale read vV 5 -
87 ABS DABS v" | Absolute value v | v 3 5
88 PID DPID - | PID control V| v 9 17
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API Mnemonic Operands Function Controllers
Read CR data ES2/ SA2/
78 ||D| FROM |P| (mD (m2) (B () | from Special Exo | SS2 | SE/ | SX2
Modules SE2
T
OP ype Bit Devices Word devices Program Steps
XY |M|S |K|H|KnX|[KnY[KnM|KnS| T |C |D | E | F |[FROM, FROMP: 9 steps
m1 L * DFROM, DFROMP: 17
m2 *oox * steps
D *
n * * *
PULSE, 16-bit, 32-bit
ES2/EX2 SS2 SA2/SE/SE2 SX2
Operands:

ma1: No. of special module ma2: CR# in special module to be read D: Device for storing read data

n: Number of data to be read at a time

Explanations:

1. PLC uses this instruction to read CR (Control register) data from special modules and built-in

network communication ports.

2. Operand ranges for m1, m2, and n:
ES2/EX2/ES2-C/ES2-E:
Operand m1 m2 nin the 1.6-b|t nin the 32-b|t
instruction instruction
. . 1-4, 1-2,
Right-side module 0-7 1 0-255 1 4 6 (v3.0 and above) | 1-3 (V3.0 and above)
Built-in network
communication port 108 | 0-255 1-(256-m2) NOT recommended
(for ES2-E only)
SA2/SX2:
Operand m1 m2 nin the 1l6—b|t nin the 32—b|t
instruction instruction
Right-side module 0-7 0-48 1-6* 1-3*
Left-side module 100-
(for 12SA2/20SX2) 107 0-255 1-(256-m2) 1-(256-m2)/2

* The maximum number of values which can be read by SA2 V2.6/SX2 V2.4 (below) is 4 (16-

bit instruction/2 (32-bit instruction).
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SE:
Operand m1 m2 nin the 1_6-b|t nin the 3_2-b|t
instruction instruction
1-4, 1-2,

Right-side module 0-7 0-48 | 16 (V1.4 and above) 1-3 (V1.4 and above)
1-(256-m2)/2

Left-side module 100- 1 5 55 1-(256-m2) m1=108*
(for 12SE only) 108 NOT recommended
Built-in network

communication port 108 | 0-255 1-(256-m2) NOT recommended

(for 26SE only)
* m1=108 indicates the parameter of the PLC CPU built-in network communication port. Refer

to Appendix B.2 for more information on CR.

SE2:
Operand m1 mz n .in the 1.6'bit n in the 32-bit instruction
instruction
Right-side module 0-7 0-48 1-6 1-3
1-(256-m2)/2
Left-side module 100-108| 0-255 1-(256-m2) m1=108*
NOT recommended
Built-in network 108 | 0-255 1-(256-m2) NOT recommended
communication port

* m1=108 indicates the parameter of the PLC CPU built-in network communication port. Refer

to Appendix B.2 for more information on CR.

SS2:
Operand m1 m2 n .|n the 1_6-b|t n .|n the 3_2-b|t
instruction instruction
Right-side module | 0-7 | 0-48 1-4, 1-2,
9 1-6 (V2.8 and above) 1-3 (V2.8 and above)

Left-side module Left-side modules are not supported.

Program Example:
1. Read out the data in CR#29 of special module NO.0 to register DO in PLC, and CR#30 of

special module No.0 to register D1 in PLC. 2 consecutive 16-bit data are read at one time (n
=2).
2. When X0 = ON, the instruction executes; when X0 = OFF, the previous content in DO and D1

won'’t be changed.

X0
—— FROM KO K29 DO K2
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API Mnemonic Operands Function Controllers
Write CR data ES2/ SA2/
79 ||D| TO |P| (m» (m» 3D (D | into Special Exo | SS2 | SE/ | SX2
Modules SE2
pe Bit Devices Word devices Program Steps
oP X|{Y|[M|S |K|H|KnX|[KnY|KnMIKnS| T|C|D|E|F |TO, TOP: 9 steps
m1 L * DTO, DTOP: 17 steps
m2 * * *
S * * *
n * * *
PULSE, 16-bit, 32-bit
ES2EX2 | SS2  [SA2SE/SE2 [  sx2
Operands:

m1: No. of special module mz: CR# in special module to be written S: Data to be written in CR

n: Number of data to be written at a time

Explanations:
1. PLC uses this instruction to write data into CR (Control register) on special modules.
2. Setting range of m1, mz, n: refer to the explanation from FROM instruction for more

information.

Program Example:

1. Use 32-bit instruction DTO to write the content in D11 and D10 into CR#13 and CR#12 of
special module No.0. One 32-bit data is written at a time (n = 1)

2. When X0 = ON, the instruction executes; when X0 = OFF, the previous content in D10 and

D11 won’t be changed.

X0
—— DTO KO K12 D10 K1

The rules for operand:

1.  m4: number of special module. The modules are numbered from 0 (closest to MPU) to 7
automatically by their distance from MPU. Maximum 8 modules are allowed to connect to
MPU and will not occupy any digital /0O points

2. ma2: number of CR (Control Register). CR is the 16-bit memory built in the special module for
control or monitor purpose, numbering in decimal. All operation status and settings of the

special module are recorded in the CR.
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3. FROM/TO instruction reads/writes 1 CR at a time. DFROM/DTO instruction reads/writes 2 CRs

at a time.
Upper 16-bit Lower 16-bit

C

R#10 CR#9

<— Specified CR number

4. n: Number of data to be written at a time. n = 2 in 16-bit instruction has the same operation

results as n = 1 in 32-bit instruction.

.

Specified device

)

Specified CR‘:|

DO <«—>» | CR#5
D1 <«—> | CR#6
D2 <«—> | CR#7
D3 <«—> | CR#8
D4 <«—> | CR#9
D5 <> | CR#10

(/"

16-bitinstruction when n=6

pecified device Specified C

5

DO

D1

D2

D3

D4

D5

" )
CR#5
CR#6
CR#7
CR#8
CR#9
CR#10

]

J\

32-bit instruction when n=3
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API | |[Mnemonic Operands Function Controllers
ES2/ SA2/
80 RS GO ) (@ () | Serial Communication || EX2/| SS2 | SE/ | SX2
EC5 SE2
o pe Bit Devices Word devices Program Steps
P XY |M|S |K|HI|KnX|KnY|[KnMIKnS| T |C |D | E | F |RS: 9 steps
S *
m * * *
D *
n * * *
16-bit
ES2/EX2/EC5|  SS2 [ SA2/SE/SE2 |  sx2
Operands:

S: Start device for data to be sent m: Length of data to be sent (m = 0-255) D: Start device for

data to be received n: Length of data to be received (n = 0-255)

Explanations:

1.

RS instruction is used for data transmitting and receiving between PLC and
external/peripheral equipment (AC motor drive, etc.). Users have to pre-store word data in
registers starting from S, set up data length m, specify the data receiving register D and the
receiving data length n. If S and S are modified by an E device or an F device, the setting
value of the E device or the F device cannot be changed when the instruction is executed,
otherwise a reading error or w writing error will occur.

RS instruction supports communication on COM1 (RS-232/RS-485), COM2 (RS-485) and
COM3 (RS-485). COM3 is only applicable to models with RS-485 communication port.

Designate m as KO if data sending is not required. Designate n as KO if data receiving is not
required.

Modifying the communication data during the execution of RS instruction is invalid.

There is no limitation on times of using this instruction, however, only 1 instruction can be
executed on one communication port at the same time..

If a peripheral device is equipped with RS-485 communication, and the communication format
of the device is open, the PLC and the device can transmit data by means of the instruction
RS.

If the communication format of the peripheral device is Modbus, DVP series PLC offers handy
communication instructions MODRD, MODWR, and MODRW, to work with the device.

If a Delta VFD series AC motor drive is used, the PLC provides the convenience instructions
API 102 FWD, API 103 REV, API 104 STOP, API 105 RDST, and API 106 RSTEF. If a Delta
ASD series servo drive is used, the PLC provides the convenience instruction APl 206
ASDRW. If a Delta DMV series product is used, the PLC provides the convenience instruction
API| 295 DMVRW.
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9. Please refer to the points to note below for more information about the flags and the special

data registers which are related to RS-485 communication instructions.
10. Communication instructions including MODRW/MODWR/MODRD/RS should be used with
flags including M1312/M1122/M1316. Set the flags first and then execute the communication

instruction.

11. Executing RS instruction with the newly added M1263, you can set the data receiving as

completed when the stop between data receiving is longer than what is set in D1168, only

available for COM2. Refer to Program Example 7 below for more details. The supporting

models are shown below:

Models | ES2/EX2| ES2-C ES2-E |12SA2| SX2 SS2 12SE 26SE 28SA2
FW

. V4.02 V3.8 V1.48 V3.04 | V3.04 | V4.02 V2.06 V2.06 V3.00
Version

Program Example 1: COM2 RS-485

1. Write the data to be transmitted in advance into registers starting from D100 and set M1122

(Sending request) as ON.

2. When X10 = ON, RS instruction executes, and PLC is ready for communication. D100 will then

start to send out 10 data continuously. When data sending is over, M1122 will be automatically
reset. (DO NOT apply RST M1122 in program). After approximate 1ms, PLC will start to

receive 10 data and store the data in 10 consecutive registers starting from D120.

3. When data receiving is completed, M1123 will automatically be ON. When data processing on
the received data is completed, M1123 has to be reset (OFF) and the PLC will be ready for

communication again. However, DO NOT continuously execute RST M1123, i.e. it is

suggested to connect the RST M1123 instruction after the drive contact M1123.

Set up communication protocol as
9600, 7, E, 1

Retain communication protocol

sencliing request

M1002
I MOV H86 | D1120
SET | M1120
MOV | K100 | D1129
Pulses for

Set up communication time-out as 100ms

Write transmitting data in advance

Pulse
SET M1122 | Sending request
X0
— —— RS D100 K10 D120 K10
Receiving
completed
I Processing received data
M1123
RST M1123 Reset M1123
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Program Example 2: COM2 RS-485

Switching between 8-bit mode (M1161 = ON) and 16-bit mode (M1161 = OFF)

8-bit mode:

1. STX (Start of Text) and ETX (End of text) are set up by M1126 and M1130 together with
D1124-D1126. When PLC executed RS instruction, STX and ETX will be sent out
automatically.

2. When M1161 = ON, only the low byte (lower 8 bits) is valid for data communication, i.e. high

byte will be ignored, and low byte will be received and transmitted.
M1000

e

D100 K4 D120 K7

Sending data: (PLC -> external equipment)

STX D100L D101L D102L D103L ETX1 ETX2

(S) source data register, starting from
the lower 8 bits of D100

(m) length =4

Receiving data: (External equipment -> PLC)

D120L | D121L | D122L | D123L | D124L | D125L | D126L

Registers for received data,
STX €D, starting from the lower 8 bits ETX1 ETX2
of D120

D length=7

3. The STX and ETX of external equipment will be received by PLC in data receiving process,

therefore, care should be taken on the setting of operand n (Length of data to be received).

16-bit mode:
1. STX (Start of Text) and ETX (End of text) are set up by M1126 and M1130 together with
D1124-D1126. When PLC executed RS instruction, STX and ETX will be sent out

automatically.
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2. When M1161 = OFF, the 16-bit mode is selected, i.e. both high byte and low byte of the 16-bit
data will be received and transmitted.
M1001 -

X0
—— RS D100 K4 D120 K7

Sending data: (PLC -> external equipment)

STX D100L D100H D101L D101H ETX1 ETX2

=) Source data register, starting
from the lower 8 bits of D100

() length=4

Receiving data: (External equipment -> PLC)

D120L D120H D121L D121H D122L D122H D123L

STX ™ Registers for received data, ETX1 ETX2
starting from the lower 8 bits

of D120
(D) Length=7

3. The STX and ETX of external equipment will be received by PLC in data receiving process,

therefore, care should be taken on the setting of operand n (Length of data to be received)
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Program Example 3: COM2 RS-485

1. Connect PLC to VFD-B series AC motor drives (AC motor drive in ASCII Mode; PLC in 16-bit
mode and M1161 = OFF).

2.  Write the data to be sent into registers starting from D100 in advance in order to read 6 data
starting from address H2101 on VFD-B

M1002 N
] Set up communication protocol as

SET | M1120 | Retain communication protocol

MOV K100 D1129 | Set up communication time-out as 100ms

Pulse for
sending request

—|T| Write transmitting data in advance

SET | M1122 | Sending request

X0
— ——— Rs | p1oo | K17 | D120 | K35

Receiving
completed

—| I Processing received data
M1123

RST | M1123 | Reset M1123

PLC = VFD-B, PLC sends “: 01 03 2101 0006 D4 CR LF “
VFD-B = PLC, PLC receives “: 01 03 0C 0100 1766 0000 0000 0136 0000 3B CR LF “

Registers for sent data (PLC sends out messages)

Register Data Explanation
D100 low $’ 3AH STX
D100 high ‘0 30H ADR 1 Address of AC motor drive: ADR
D101 low 1’ 31H ADR 0 (1,0)
D101 high ‘0 30H CMD 1 . .
D102 low 3 33 H CMD O Instruction code: CMD (1,0)
D102 high ‘2 32H
D103 low 1’ 31H
D103 high 0 30H Start data address
D104 low 1’ 31H
D104 high ‘0 30H
D105 low ‘0’ 30H
D105 high o 30 H Number of data (counted by words)
D106 low ‘6’ 36 H
D106 high ‘D’ 44 H LRC CHK 1 )
D107 low 7 34 H LRC CHK O Error checksum: LRC CHK (0,1)
D107 high CR DH
D108 low LF AH END
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Registers for received data (VFD-B responds with messages)

Register Data Explanation
D120 low o 3AH STX
D120 high 0 30 H ADR 1
D121 low 1’ 31H ADRO
D121 high 0 30 H CMD 1
D122 low ‘3 33H CMD 0
D122 high 0 30 H
D123 low C 43H Number of data (counted by byte)
D123 high ‘o 30 H
D124 low “’ 31H
D124 high 0 30 H Content of address 2101 H
D125 low ‘0 30 H
D125 high ‘9’ 31 H
D126 low 7 37 H
D126 high ‘6’ 36 H Content of address 2102 H
D127 low ‘6’ 36 H
D127 high ‘0 30 H
D128 low ‘0 30 H
D128 high 0 30 H Content of address 2103 H
D129 low ‘0’ 30H
D129 high ‘o 30 H
D130 low ‘0 30 H
D130 high 0 30 H Content of address 2104 H
D131 low ‘0’ 30H
D131 high ‘0 30 H
D132 low v’ 31H
D132 high Y 33 H Content of address 2105 H
D133 low ‘6’ 36 H
D133 high ‘0 30 H
D134 low ‘0 30 H
D134 high 0 30 H Content of address 2106 H
D135 low ‘0 30 H
D135 high ‘3 33H LRC CHK 1
D136 low ‘B 42 H LRC CHK 0
D136 high CR D H
D137 low LF An | END

3. The status of Delta VFD series inverters can also be accessed by handy instruction APl 105
RDST instruction through COM2/COMS3 on PLC.
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Program Example 4: COM2 RS-485
1. Connect PLC to VFD-B series AC motor drives (AC motor drive in RTU Mode; PLC in 16-bit

mode and M1161 = ON).

2. Write the data to be sent into registers starting from D100 in advance. Write H12 (Forward

running) into H2000 (VFD-B parameter address).

H86 D1120 | Set up communication protocol as 9600,7,E,1

M1120 | Retain communication protocol

K100 [ D1129 | Setup communication time-out as 100ms

Pulse for

M1002
— | MOV

SET

MOV

SET | M1161 | 8-bit mode

sending request

— 1} Write transmitting data in advance
SET | M1122 | Sending request
X0
— — RS D100 K8 D120 K8
M1123
—| I Processing Received data

RST

M1123 | Reset M1123.

PLC = VFD-B, PLC sends: 01 06 2000 0012 02 07
VFD-B = PLC, PLC receives: 01 06 2000 0012 02 07

Registers for sent data (PLC sends out messages)

Register Data Explanation
D100 low 01H Address
D101 low 06 H Function
B}gg :Ex Sg E Data address
D104 low 00 H Data content
D105 low 12 H
D106 low 02 H CRC CHK Low
D107 low 07 H CRC CHK High

Registers for received data (VFD-B responds with messages)

Register Data Explanation
D120 low 01H Address
D121 low 06 H Function
ng :Sx 38 : Data address
D124 low 00 H Data content
D125 low 12 H
D126 low 02 H CRC CHK Low
D127 low 07 H CRC CHK High

3. The forward running function of Delta’s VFD series inverter can also be set by handy
instruction APl 102 FWD instruction through COM2/COM3 on PLC.
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Program Example 5: COM1 RS-232

1.

Only 8-bit mode is supported. Communication format and speed are specified by lower 8 bits of
D1036.

STX/ETX setting function (M1126/M1130/D1124-D1126) is not supported.

High byte of 16-bit data is not supported. Only low byte is valid for data communication.

Write the data to be transmitted in advance into registers starting from D100 and set M1312
(COM1 sending request) as ON

When X0 = ON, RS instruction executes, and PLC is ready for communication. D100 will then
start to send out 4 data continuously. When data sending is over, M1312 will be automatically
reset. (DO NOT apply RST M1312 in program). After approximate 1ms, PLC will start to
receive 7 data and store the data in 7 consecutive registers starting from D120.

When data receiving is completed, M1314 will automatically be ON. When data processing on
the received data is completed, M1314 has to be reset (OFF) and the PLC will be ready for
communication again. However, DO NOT continuously execute RST M1314, i.e. it is suggested
to connect the RST M1314 instruction after the drive contact M1314

M1002
— } MOV H87 D1036 | Setting communication protocol as 9600,8,E,1
SET M1138 | Retain communication protocol
MOV K100 | D1249 | Setup communication time out as 100ms
Pulse for
sending request
_lﬂ Write transmitting data in advance
Pulse
SET M1312 | Sending request
X0
— RS D100 K4 D120 K7
M1314
I Processing received data
RST M1314 | Receiving completed and flag reset

Sending data: (PLC—External equipment)

D100L | D101L | D102L | D103L

(SD Source data register, starting from
lower 8 bits of D100

(m) Length=4
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Receving data: (External equipment—PLC)

D120L | D121L | D122L | D123L | D124L | D125L | D126L

(8D Registers for received data, starting from
lower 8 bits of D120

D Length=7

Program Example 6: COM3 RS-485

1. Only 8-bit mode is supported. Communication format and speed are specified by lower 8 bits of
D1109.

2. STX/ETX setting function (M1126/M1130/D1124-D1126) is not supported.

High byte of 16-bit data is not supported. Only low byte is valid for data communication.
Write the data to be transmitted in advance into registers starting from D100 and set M1316
(COM3 sending request) as ON

5. When X0 = ON, RS instruction executes, and PLC is ready for communication. D100 will then
start to send out 4 data continuously. When data sending is over, M1316 will be automatically
reset. (DO NOT apply RST M1316 in program). After approximate 1ms, PLC will start to
receive 7 data and store the data in 7 consecutive registers starting from D120.

6. When data receiving is completed, M1318 will automatically be ON. When data processing on
the received data is completed, M1318 has to be reset (OFF) and the PLC will be ready for
communication again. However, DO NOT continuously execute RST M1318, i.e. it is suggested
to connect the RST M1318 instruction after the drive contact M1318.

M1002
— | MOV H87 D1109 | Setting communication protocol as 9600,8,E,1
SET M1136 | Retain communication protocol
MOV K100 | D1252 | Setup communication time outas 100ms
Pulse for

sending request
—|ﬂ—4| Write transmitting data in advance
Pulse

SET | M1316 | Sending request

X0
— RS D100 K4 D120 K7
M1318
|—4| Processing received data

RST M1318| Receiving completed and flag reset
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Sending data: (PLC—External equipment)

D100L | D101L | D102L | D103L

(SD Source data register, starting from
lower 8 bits of D100

(m) Length=4

Receving data: (External equipment—PLC)

D120L | D121L | D122L | D123L | D124L

D125L

D126L

lower 8 bits of D120
(D Length=7

Program Example 7: COM3 RS-485

(8D Registers for received data, starting from

Executing RS instruction with the newly added M1263, you can set the data receiving as

completed, when the data receiving stops for a period of time that is longer than what you have

setin D1168 (The specific end word to be detected for RS instruction to execute an interruption

request). Be sure to set the time in D1168 shorter than the time you set in D1129; otherwise, it

may be treated as communication timeout.

The flow of data receiving may NOT always be as regular or consistent. After receiving one

word of data, the PLC CPU starts to time to determine if the data receiving continues and when

the data receiving stops longer than the time set in D1168, the data receiving will be seen as

completed.

Example:

Receive Data < 30 X 31 X 32 X 33

We can see there are two noticeable stops in this diagram.

)

The flow of data receiving stopped between data 33 and data 34. But since the stopped time is

less than what is set in D1168, the data 34 is treated as part of the data string and the data

receiving continues.

The flow of data receiving stopped between data 35 and data 36. Since the stopped time is

longer than what is set in D1168, the data 36 is NOT treated as part of the data string and the

data receiving stops after data 35 is received.
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1.

Explanations on the data devices D and flags M.

Execute RS instruction with M1263 to set the data receiving as completed,
when the data receiving stops for a period of time that is longer than what
M1263 D1168 was set (The specific end word to be detected for RS instruction to
execute an interruption request). If the receiving is not started, the detecting
will not be started either.

When M1263 is ON, the value in D1168 indicates a specific end word to be
seen as an interrupt request; unit: ms. It is suggested to set this value shorter
D1168 than what the timeout value is set in D1129.

When M1263 is OFF, and the received data is low-byte of a specific word, the
interrupt (1150) is triggered.

When M1263 is OFF, the value in D1123 indicates the remaining bytes of data
to be received.

D1123 When M1263 is ON, the value in D1123 indicates the bytes of data that are
received.

M1123 After data receiving is complete, M1123 will be switched to ON, and users
should reset this flag to OFF.

M1124 When in the receiving mode, M1124 will be switched to ON, and after receiving
is complete, this flag will be OFF.

M1129 When in the receiving mode, if the time before receiving started is longer than

D1129 what is setin D1129, M1129 will be ON.

Timing diagram:

M1263 (@ @ @ @
M1122 J Je d |@

@

RS Enable

D Recaiving ——— Data Data

M1123 Jo o e o
Miiza | e @ @ @

D1123 Rx length {  Length ) Length

(@ Users set and reset | (® PLC sets and resets

(® The data receiving stops for a period of time that is longer than what is set in D1168

Settings for executing RS instruction:

When the sending data length is 0, that indicates it is in the receiving mode. If the sending
data length is not 0, it will send that specific length of data first and once the sending is
complete, it will be in the receiving mode. If executing RS instruction with M1263, the
receiving data length should not be 0 and the value here should be set to a length that is

bigger than the data length to be sent but less than 255.
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4. Operational steps and explanation:

Step 1: Use the rising-edge triggered on MO to set flag M1263 to be ON and enable flag
M1122 on COM2.

Step 2: Specify the parameters for RS instruction, including where to store the received data
and the maximum receiving/sending data length and then use MO to enable the
execution of RS instruction.

Step 3: Once the completion flag M1123 is ON, the receiving is complete. If you need to

receive data again, reset flag M1123 to OFF.

1002
_{ I lMDV k10000 01129 ‘
!MD\-" K5 01168 ‘

0
/H !SET M1122 ‘
!SET 11263 ‘

r0
_{ I !HS [sli] HO D100 K200 ‘

M1123

_| I lINE D3500 ‘
!SET 1122 ‘
!SET 1263 ‘
lMDV D1123 Daono ‘
!HST 11123 ‘

1123
_{ I !HST M1123 ‘
!SET M1122 ‘
!SET 41263 ‘
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Points to note:
1. PLC COM1 RS-232/RS-485: Associated flags (Auxiliary relays) and special registers (Special

D) for communication instructions RS / MODRD
Flag Function Action

COM1 retain communication settings. Communication settings will be
reset (changed) according to the content in D1036 after every scan

cycle. Users can set ON M1138 if the communication protocol User
M1138 | requires to be retained. When M1138 = ON, communication settings sets and
will not be reset (changed) when communication instructions are resets

being processed, even if the content in D1036 is changed.
Supported communication instructions: RS / MODRW

COM1 ASCII / RTU mode selection, ON: RTU mode, OFF: ASCII User
M1139 | mode. sets and
Supported communication instructions: RS / MODRW resets

COM1 sending request. Before executing communication

instructions, users need to set M1312 to ON by trigger pulse, so that seLthS;d
M1312 | the data sending and receiving will be started. When the svstem
communication is completed, PLC will reset M1312 automatically. r)(;sets

Supported communication instructions: RS / MODRW

COM1 data receiving ready. When M1313 is ON, PLC is ready for
M1313 | data receiving System
Supported communication instructions: RS / MODRW

COM1 Data receiving completed. When data receiving of

communication instructions is completed, M1314 will be ON. Users Sgim

M1314 | can process the received data when M1314 is ON. When data
S and user

processing is completed, M1314 has to be reset by users. resets

Supported communication instructions: RS / MODRW

COM1 receiving error. M1315 will be set ON when errors occur, and si}tlgtaerr:j
M1315 | the error code will be stored in D1250. user

Supported communication instructions: RS / MODRW resets

Special register Function
COM1 (RS-232) communication protocol. Refer to the following table
D1036 . . )
in point 4 for protocol setting.

The specific end word to be detected for RS instruction to execute an
D1167 interruption request (1140) on COM1 (RS-232).
Supported communication instructions: RS

COM1 (RS-232) and COM2 (RS-485) communication address, when
PLC COM1/COM2 work as slave.

COM1 (RS-485) communication address, when PLC COM1 works as
slave.

D1121

D1034
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Special register Function

COM1 (RS-232) Communication time-out setting (unit: ms). If users
set up time-out value in D1249 and the data receiving time exceeds
D1249 the time-out value, M1315 will be set ON and the error code K1 will be
stored in D1250. M1315 has to be reset manually when time-out
status is cleared.

COM1 (RS-232) communication error code.

D1250 Supported communication instructions: MODRW

2. PLC COM2 RS-485: Associated flags (Auxiliary relays) and special registers (Special D) for
communication instructions RS / MODRD / MODWR / FWD / REV / STOP / RDST / RSTEF /

MODRW.
Flag Function Action
Retain communication settings. Communication settings will be
reset (changed) according to the content in D1120 after every scan
cycle. Users can set ON M1120 if the communication protocol User
M1120 | requires to be retained. When M1120 = ON, communication
X ! o sets/resets
settings will not be reset (changed) when communication
instructions are being processed, even if the content in D1120 is
changed.
M1121 Data transmission ready. M1121 = OFF indicates that RS-485 in System
COM2 is transmitting sets
Sending request. Before executing communication instructions, User sets
M1122 | users need to set M1122 to ON by trigger pulse, so that the data system ’
sending and receiving will be started. When the communication is resets
completed, PLC will reset M1122 automatically.
Data receiving completed. When data receiving of communication Svstem
instructions is completed, M1123 will be ON. Users can process se{s ON
M1123 | the received data when M1123 is ON. When data processing is
and user
completed, M1123 has to be reset by users. resets
Supported communication instructions: RS
M1124 Data_ rgceiving ready. When M1124 is ON, PLC is ready for data System
receiving. sets
Communication ready status reset. When M1125 is set ON, PLC
M1125 resets the communication (transmitting/receiving) ready status.
M1125 has to be reset by users after resetting the communication
ready status.
Set STX/ETX as user-defined or system-defined in RS User
M1126 | communication. For details, please refer to the table in point 5. sets/resets
M1126 only supports RS instruction.
Set STX/ETX as user-defined or system-defined in RS
M1130 | communication. For details, please refer to the table in point 5.
M1130 only supports RS instruction
COM2 (RS-485) data sending/receiving/converting completed. RS Svstem
instruction is NOT supported. se¥s and
M1127 | Supported communication instructions: user
MODRD / MODWR / FWD / REV / STOP / RDST / RSTEF /
MODRW resets
M1128 | Transmitting/receiving status indication. S};settzm
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Flag

Function Action

M1129
ON.

Receiving time out. If users set up time-out value in D1129 and the
data receiving time exceeds the time-out value, M1129 will be set

System
sets and
user
resets

M1131

In ASCII mode, M1131 = ON only when MODRD/RDST/MODRW
data is being converted to HEX.
Supported communication instructions:

MODRD / RDST / MODRW

M1140

MODRD/MODWR/MODRW data receiving error
Supported communication instructions:

MODRD / MODWR / MODRW

System

M1141

MODRD/MODWR/MODRW parameter error
Supported communication instructions:

sets

MODRD / MODWR/ MODRW

M1142

Data receiving error of VFD-A handy instructions.
Supported communication instructions:

FWD /REV /STOP /RDST / RSTEF

ASCII / RTU mode selection. ON : RTU mode, OFF: ASCII mode.
Supported communication instructions:

User sets

M1143

RS / MODRD / MODWR / MODRW (When M1177 = ON, FWD /
REV / STOP / RDST / RSTEF can also be applied.

and resets

M1161

8/16-bit mode. ON: 8-bit mode. OFF: 16-bit mode
Supported communication instructions: RS

M1177

Enable the communication instruction for Delta VFD series inverter.
ON: VFD-A (Default), OFF: other models of VFD
Supported communication instructions:

User sets

FWD /REV /STOP /RDST / RSTEF

M1263

Execute RS instruction with M1263 to set the data receiving as
completed, when the data receiving stops for a period of time that
is longer than what D1168 was set (The specific end word to be
detected for RS instruction to execute an interruption request). If
the receiving is not started, the detecting will not be started either.

User sets
and
system
resets

Special
register

Function

D1038

Delay time of data response when PLC is SLAVE in COM2, COM3 RS-
485 communication, Range: 0-10,000. (Unit: 0.1ms).

By using EASY PLC LINK in COM2, D1038 can be set to send next
communication data with delay. (unit: one scan cycle)

D1050-D1055

Converted data for Modbus communication data processing. PLC
automatically converts the ASCII data in D1070-D1085 into Hex data
and stores the 16-bit Hex data into D1050-D1055

Supported communication instructions: MODRD / RDST

D1070-D1085

Feedback data (ASCII) of Modbus communication. When PLC’s RS-485
communication instruction receives feedback signals, the data will be
saved in the registers D1070-D1085 and then converted into Hex in
other registers.

RS instruction is not supported.

D1089-D1099

Sent data of Modbus communication. When PLC’s RS-485
communication instruction (MODRD) sends out data, the data will be
stored in D1089-D1099. Users can check the sent data in these
registers.
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Special

. Function
register
RS instruction is not supported
D1120 COM2 (RS-485) communication protocol. Refer to the following table in
point 4 for protocol setting.
D1121 COM1 (RS-232) and COM2 (RS-485) PLC communication address
when PLC is slave.
D1122 COM2 (RS-485) Residual number of words of transmitting data.
When M1263 is OFF, the value in D1123 indicates the remaining bytes
D1123 of data to be received.
When M1263 is ON, the value in D1123 indicates the bytes of data that
are received.
COM2 (RS-485) Definition of start character (STX) Refer to the following
D1124 table in point 3 for the setting.
Supported communication instruction: RS
COM2 (RS-485) Definition of first ending character (ETX1) Refer to the
D1125 following table in point 3 for the setting.
Supported communication instruction: RS
COM2 (RS-485) Definition of second ending character (ETX2) Refer to
D1126 the following table in point 3 for the setting.
Supported communication instruction: RS
COM2 (RS-485) Communication time-out setting (unit: ms). If users set
up time-out value in D1129 and the data receiving time exceeds the
D1129 time-out value, M1129 will be set ON and the error code K1 will be
stored in D1130. M1129 has to be reset manually when time-out status
is cleared.
COM2 (RS-485) Error code returning from Modbus. RS instruction is not
D1130 included.
Supported communication instructions: MODRD / MODWR / FWD / REV
/ STOP / RDST / RSTEF / MODRW
When M1263 is ON, the value in D1168 indicates a specific end word to
be seen as an interrupt request; unit: ms. It is suggested to set this value
D1168 shorter than what the timeout value is set in D1129.

When M1263 is OFF, and the received data is low-byte of a specific
word, the interrupt (1150) is triggered.
Supported communication instruction: RS

D1256-D1295

For COM2 RS-485 MODRW instruction. D1256-D1295 store the sent
data of MODRW instruction. When MODRW instruction sends out data,
the data will be stored in D1256-D1295. Users can check the sent data
in these registers.

Supported communication instruction: MODRW

D1296-D1311

For COM2 RS-485 MODRW instruction. D1296-D1311 store the
converted hex data from D1070-D1085 (ASCII). PLC automatically
converts the received ASCII data in D1070-D1085 into hex data.
Supported communication instruction: MODRW
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3. PLC COMS3 (only applicable to RS-485 communication port): Associated flags (Auxiliary

relays) and special registers (Special D) for communication instructions RS / MODRW and
FWD /REV / STOP / RDST / RSTEF when M1177 = ON.

Flag Function Action
COMS3 retain communication settings. Communication settings will
be reset (changed) according to the content in D1109 after every
M1136 | Scan cycle. Users can set ON M1136 if the communication protocol User
requires to be retained. When M1136 = ON, communication settings
’ O X sets and
will not be reset (changed) when communication instructions are
being processed, even if the content in D1109 is changed resets
M1320 CO(Ij\/I3 ASCII / RTU mode selection. ON : RTU mode, OFF: ASCII
mode.
COM3 sending request. Before executing communication User
M1316 instructions, users need to set M1316 to ON by trigger pulse, so that sets,
the data sending and receiving will be started. When the system
communication is completed, PLC will reset M1316 automatically. resets
M1317 Data receiving ready. When M1317 is ON, PLC is ready for data System
receiving. sets
System
- sets,
M1318 | COMS data receiving completed. user
resets
System
M1319 COM3 data receiving error. M1319 will be set ON when errors sets,
occur, and the error code will be stored in D1252 user
resets

Special register Function

D1038 RS-485 communication, Range: 0-10,000. (unit: 0.1ms).

communication data with delay. (unit: one scan cycle)

Delay time of data response when PLC is SLAVE in COM2, COM3

By using EASY PLC LINK in COM2, D1038 can be set to send next

D1109 in point 4 for protocol setting.

COM3 (RS-485) communication protocol. Refer to the following table

D1169 interruption request (1160) on COM3 (RS-485).
Supported communication instructions: RS

The specific end word to be detected for RS instruction to execute an

COM3 (RS-485) Communication time-out setting (ms). If users set up
time-out value in D1252 and the data receiving time exceeds the time-

D1252 out value, M1319 will be set ON and the error code K1 will be stored in

cleared.

D1253. M1319 has to be reset manually when time-out status is

D1253 COM3 (RS-485) communication error code

D1255 COM3 (RS-485) PLC communication address when PLC is Slave.
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Corresponding table between COM ports and communication settings/status.

com1 com2 com3 Function Description
M1138 | M1120 | M1136 Retain communication setting
Protocol | _M1139 | M1143 | M1320 | ASCII/RTU mode selection
setting D1036 D1120 D1109 Communication protocol
D1121 D1121 D1255 PLC communication address
- M1161 - 8/16 bit mode selection
- M1121 - Indicate transmission status
Sending M1312 | M1122 | M1316 | Sending request
request ) M1126 ) Set STX/ETX as user/system defined. (RS)
RS)RSTX/ETX
- M1130 - Set STX/ETX as user/system defined. (RS)
- D1124 - Definition of STX (RS)
- D1125 - Definition of ETX1 (RS)
- D1126 - Definition of ETX2 (RS)
D1249 D1129 D1252 Communication timeout setting (ms)
- D1122 - Residual number of words of transmitting data
Sending D1256
request - to - Store the sent data of MODRW instruction.
D1295
) D1t289 ) Store the sent data of MODRD / MOD_WR / _
D1099 FWD /REV / STOP / RDST / RSTEF instruction
M1313 M1124 M1317 Data receiving ready
- M1125 - Communication ready status reset
- M1128 - Transmitting/Receiving status Indication
When M1263 is OFF, the value in D1123
indicates the remaining bytes of data to be
- D1123 - received.
When M1263 is ON, the value in D1123
indicates the bytes of data that are received.
Data D1070 Store the feedback data of Modbus
receiving - to - communication. RS instruction is not
D1085 supported.
Store the specific end word to be detected for
executing interrupts 1140/1150/1160 (RS)
When M1263 is ON, the value in D1168
D1167 D1168 D1169 | indicates a specific end word to be seen as an
interrupt request; unit: ms. It is suggested to
set this value shorter than what the timeout
value is setin D1129.
M1314 M1123 M1318 Data receiving completed
COM2 (RS-485) data sending / receiving /
- M1127 - converting completed. (RS instruction is not
supported)
) M1131 ) ON when MODRD/RDST/MODRW data is
Receiving being converted from ASCII to Hex
completed ) D1t(2)96 ) _Store the converted HEX data of MODRW
D1311 instruction.
) D1tg50 ) _Store the converted HEX data of MODRD
D1055 instruction
M1315 - M1319 Data receiving error
Errors D1250 - D1253 Communication error_c_ode _
- M1129 - COM2 (RS-485) receiving time out
- M1140 - COM2 (RS-485) MODRD/MODWR/MODRW
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com1 COM2 com3 Function Description

data receiving error

MODRD/MODWR/MODRW parameter error

- M1141 - (Exception Code exists in received data)
Exception Code is stored in D1130
Errors ) M1142 ) Data receiving error of VFD-A handy

instructions (FWD/REV/STOP/RDST/RSTEF)

COM2 (RS-485) Error code returning from
Modbus communication

5. Communication protocol settings: D1036(COM1 RS-232) / D1120(COM2 RS-485) /
D1109(COM3 RS-485)
ES2-C: V4.0 or later does NOT support 600 bps.

- D1130 -

Content
b0 Data Length 0: 7 data bits | 1: 8 data bits
00: None
E; Parity bit 01: Odd
11: Even
b3 Stop bits 0: 1 bit 1: 2bits
0100(H4): 600 bps
0101(H5): 1200 bps
0110(H6): 2400 bps
0111(H7): 4800 bps
b4 1000(H8): 9600 bps
b5 1001(H9): 19200 bps
b6 Baud rate 1010(HA): 38400 bps
o7 1011(HB): 57600 bps
1100(HC): 115200 bps
1101(HD): 500000 bps (COM2 / COM3)
1110 (HE): 31250 bps (COM2 / COM3)
1111 (HF): 921000 bps (COM2 / COM3)
b8 (D1120) STX 0: None 1: D1124
b9 (D1120) ETX1 0: None 1: D1125
b10 (D1120) ETX2 0: None 1: D1126
b11-b15 N/A

6. When RS instruction is applied for communication between a PLC and peripheral devices,
usually the STX (Start of the text) and the ETX (End of the text) have to be defined. User can
use D1124-D1126 to set the STX and the ETX by means of COM2, or use the STX and the
ETX defined by the PLC. If the users use M1126, M1130, D1124-D1126 to set the STX and the
ETX, b8-b10 in D1120 using the RS-485 communication protocol need to be set to 1. Please

refer to the table below.
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M1130
0 1
D1124: user defined D1124: H 0002
0 | D1125: user defined D1125: H 0003
& D1126: user defined D1126: H 0000 (no setting)
= D1124: user defined D1124: H 003A (')
1| D1125: user defined D1125: H 000D (CR)
D1126: user defined D1126: H 000A (LF)

7. Example of setting communication format in D1120:
Communication format:
Baud rate: 9600, 7, N, 2

STX % ¢

ETX1:“CR”

ETX2:“LF”

Check to the table in point 4 and the set value H788 can be referenced corresponding to the

baud rate. Set the value into D1120. @
b15 b0

p1120[0fofofofof1]1]1][1]ofofo[1]o]o]o]

0
|N/A|7|8|8|

M1002
——— Mov | H788 | D1120

When STX, ETX1 and ETX2 are applied, care should be taken on setting the ON/OFF status of
M1126 and M1130.
8. D1250(COM1) » D1253(COMS3) communication error code:
Value Error Description

HO001 Communication time-out

H0002 Checksum error

H0003 Exception Code exists

HO0004 Command code error / data error

HO005 Communication data length error

9. Corresponding table between D1167-D1169 and the associated interrupt pointers. (Only lower
8 bits are valid)

COM Port 1100 interrupt Special D
COM1 1140 D1167
COM2 1150 D1168
COM3 1160 D1169
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10. Take standard Modbus format for example:

ASCIl mode
Field Name Descriptions
STX Start word = *:’ (3AH)
Address Hi Communication address:
Address Lo The 8-bit address consists of 2 ASCIl codes
Function Hi Function code:
Function Lo The 8-bit function code consists of 2 ASCII codes
DATA (n-1)
Data content:
"""" n x 8-bit data content consists of 2n ASCII codes
DATAO
LRC CHK Hi LRC check sum:
LRC CHK Lo 8-bit check sum consists of 2 ASCII code
END Hi End word:
END Lo END Hi = CR (ODH), END Lo = LF(0AH)

The communication protocol is in Modbus ASCII mode, i.e. every byte is composed of 2 ASCII
characters. For example, 64Hex is ‘64’ in ASCII, composed by ‘6’ (36Hex) and ‘4’ (34Hex).
Every character ‘0’...’9’, ‘A’...’F’ corresponds to an ASCII code.
Character 10} v’ 2 ‘3 ‘4 ‘5’ ‘6’ 7
ASCII code 30H 31H 32H 33H 34H 35H 36H 37H

Character ‘8’ ‘9 ‘A ‘B’ ‘C ‘D’ ‘E’ ‘F
ASCII code 38H 39H 41H 42H 43H 44H 45H 46H
Start word (STX): “:* (3AH)
Address:

‘0’ ‘0’: Broadcasting to all drives (Broadcast)

‘0’ “1’: toward the drive at address 01

‘0’ ‘F’: toward the drive at address 15

‘1’ ‘0’: toward the drive at address 16

and so on, max. address: 254 (‘F’ ‘E’)

Function code:

‘0’ ‘1’: Reading several bit devices

‘0’ '2’: Reading several bit devices (read-only devices)
‘0’ ‘3’: Reading several word devices

‘0’ ‘4’: Reading several word devices (read-only devices)
‘0’’5’: Writing a state in a single bit device

‘0’ ‘6’: Writing data in a single word device

‘0’ ’F’: Writing states in bit devices

3-272



3. Instruction Set

‘1" '0’: Writing data in word devices

‘1’ ‘7’: Reading word devices and writing data in word devices

Data characters:

The data sent by the user

LRC checksum:

LCR checksum is 2’s complement of the value added from Address to Data Characters.
For example: 01H + 03H + 21H + 02H + 00H + 02H = 29H. 2’s complement of 29H = D7H.
End word (END):

Fix the END as END Hi = CR (0ODH), END Lo = LF (0AH)

Example:
Read 2 continuous data stored in the registers of the drive at address 01H (see the table below).

The start register is at address 2102H.

Inquiry message:

Response message:

STX “ STX "
(O! 507
Address oF Address oF
. 0 . 0
Function code 3 Function code 3
2’ Number of data o
v’ (count by byte) 4
Start address ‘0’ “1’
o Content of start 7
— address p—
0 2102H !
Number of data o ‘o
(count by word) ‘0 ‘0
2’ Content of address o
‘D’ 2103H ‘o
LRC Checksum p— —
7 0
CR e
END F LRC Checksum or
R
END c
LF
RTU mode
Field Name Descriptions
START Refer to the following explanation
Address Communication address: n 8-bit binary
Function Function code: n 8-bit binary
DATA (n-1) Data-
"""" n x 8-bit data
DATA O
CRC CHK Low CRC checksum:
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Field Name Descriptions
CRC CHK High 16-bit CRC consists of 2 8-bit binary data
END Refer to the following explanation
START/END:

RTU Timeout Timer:

Baud rate(bps) | RTU timeout timer (ms) | Baud rate (bps) | RTU timeout timer (ms)
300 40 9,600 2
600 21 19,200 1
1,200 10 38,400 1
2,400 5 57,600 1
4,800 3 115,200 1
Address:

00 H: Broadcasting to all drives (Broadcast)
01 H: toward the drive at address 01
OF H: toward the drive at address 15
10 H: toward the drive at address 16

and so on, max. address: 254 (‘FE’)

Function code:

03 H: read contents from multiple registers

06 H: write one word into single register

10 H: write contents to multiple registers

Data characters:

The data sent by the user

CRC checksum: Starting from Address and ending at Data Content. The calculation is as follows:
Step 1: Set the 16-bit register (CRC register) = FFFFH

Step 2: Operate XOR on the first 8-bit message (Address) and the lower 8 bits of CRC register.
Store the result in the CRC register.

Step 3: Right shift CRC register for a bit and fill “0” into the highest bit.

Step 4: Check the lowest bit (bit 0) of the shifted value. If bit 0 is O, fill in the new value obtained at
step 3 to CRC register; if bit 0 is NOT 0, operate XOR on A001H and the shifted value and store
the result in the CRC register.

Step 5: Repeat step 3 — 4 to finish all operation on all the 8 bits.

Step 6: Repeat step 2 — 5 until the operation of all the messages are completed. The final value
obtained in the CRC register is the CRC checksum. Care should be taken when placing the LOW
byte and HIGH byte of the obtained CRC checksum.
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Example:

Read 2 continuous data stored in the registers of the drive at address 01H (see the table below).

The start register is at address 2102H
Inquiry message:

Response message:

Field Name Data (Hex) Field Name Data (Hex)
Address 01H Address 01H
Function 03 H Function 03 H
Start data 21H Number of data 04 H
address 02H (count by byte)
Number of data 00 H Content of data address 17H
(count by word) 02H 2102H 70 H
CRC CHK Low 6F H Content of data address 00 H
CRC CHK High F7H 2103H 00 H
CRC CHK Low FE H
CRC CHK High 5CH

Example program of RS-485 communication:

M1002

—

4{ MOV I H86 I D1120 ISetting communication protocol 9600, 7, E, 1

SET M1120 | Communication protocol latched

requ

X0
it

Transmission

4{ MOV | K100 |D1129

| Setting communication time out 100ms

est

Pulse

l Write transmitting data in advance |

complet

—

M1123

M1122 | Sending request

X20
—||—| RS |D1oo| K2 |D120| K8 |

Receiving

ed

4' Process of receiving data |

M1123 | Receiving completed and flag reset
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Timing diagram:

SET M1122 X0 Q
RS executes X20 Q

Transmission ready M1121 |

-

—

Auto reset after transmitting completed

|

Sending request M1122

' | : User has to manually

' . resetin program

Receiving ready M1124 4-_|—|7

Reset the status to the initial
|_| communication ready status.

Receiving completed M1123

Communication reset M1125

'd— ASCII to HEX,

less than a scan cycle

M1127
MODRD/RDST/MODRW
data receiving/converting
completed

. Change -
' status .
:/ immediately

Transmitting/receiving M1128

E Activated w-'hén time-out timer reaches
the setvalue !
il Stop timing after complete
data is received

Receiving time out M1129

Receive time out
timer set by D1129

rl Converting data

Coverting data of M1131
MODRD/RDST/MODRW '
to hexadecimal

Residual words of
transmitting data D1122

Residual words of
receiving data D1123
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API Mnemonic Operands Function Controllers
ES2/ SA2/
81 |[D| PRUN |P| D (@ | Parallel Run Ex2 | S92 SSEEé SX2
o pe Bit Devices Word devices Program Steps
P XY |[M|S|K|H|KnX|[KnY[KnM|KnS| T | C | D | E | F |PRUN, PRUNP: 5 steps
S * * DPRUN, DPRUNP: 9
D * * steps
PULSE, 16-bit, 32-bit
ES2/EX2 SS2 | SA2/SE/SE2 SX2
Operands:

S: Source device D: Destination device

Explanations:

1. This instruction sends the content in S to D in the form of octal system

2.  The start device of X, Y, M in KnX, KnY, KnM format should be a multiple of 10, e.g. X20,
M20, Y20.
When operand S is specified as KnX, operand D should be specified as KnM.

4. When operand S is specified as KnM, operand D should be specified as KnY.

Program Example 1:
When X3 = ON, the contents of K4X20 will be sent to K4M10 in octal form.

X3
F—— PRUN [ K4X20 | K4M10

[x37[x36| x35(x34| x33| x32| x31|x30[ X27| x26[ X25|x24 X23]| X22[ X21|X 20|

~— e e —

o |

—_— — —_— —

No change

Program Example 2:
When X2 = ON, the content in K4M10 will be sent to K4Y10 in octal form.

X2
F—— PRUN | K4M10 | K4Y10

These two devices will not be transmitted

~—— R ~— —
——— ——

W !

_— —~—— ——

[ v27 [ v2e | va5| vaa | va3| vaz| va1| v2o| va7 | v1e | vi5| v1a | va3| vaz| v11 | v1o|
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API Mnemonic Operands Function Controllers
ES2/ SA2/
82 AsSCl |P| 3D (@ (D | Convert Hex to ASCII EX2/| §S2 | SE/ | SX2
EC5 SE2
op pe Bit Devices Word devices Program Steps

X|Y|[M|S |K|H|KnX|KnYKnM|IKnS| T |C | D | E | F |ASCI, ASCIP: 7 steps

*

*
*

D * * * * * *
n * *
PULSE, 16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2|  sSXx2
Operands:

S: Source device D: Destination device n: Number of nibbles to be converted (n = 1-256)

Explanations:

1. 16-bit conversion mode: When M1161 = OFF, the instruction converts every nibble of the Hex
data in S into ASCII codes and send them to the higher 8 bits and lower 8 bits of D. n = the
converted number of nibbles.

2. 8-bit conversion mode: When M1161 = ON, the instruction converts every nibble of the Hex
data in S into ASCII codes and send them to the lower 8 bits of D. n = the number of
converted nibbles. (All higher 8 bits of D = 0).

Flag: M1161 (8/16 bit mode switch)

4. Available range for Hex data: 0-9, A-F

Program Example 1:
1. M1161 = OFF, 16-bit conversion.
2. When X0 = ON, convert the 4 hex values (nibbles) in D10 into ASCII codes and send the result

to registers starting from D20.

M1001

X0
f——- AscCI D10 D20 K4

3. Assume:
(D10)=0123 H ‘0’=30H ‘4’ = 34H ‘8’ = 38H
(D11) = 4567 H ‘1’=31H ‘6’ = 35H ‘9’ = 39H
(D12) = 89AB H ‘2’=32H ‘6’ = 36H ‘A =41H
(D13) = CDEFH ‘3’=33H 7’=37H ‘B’ =42H
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4.

6.

When n = 4, the bit structure will be as:

D10=0123H
[ofoJoJoJofofoJt1JoJof+1foJoJof1]1]
I 0 I 1 | 2 I 3 I
D20 high byte low byte

fofoft]tJofofofJtJoJoft[t1]ofofofo]
| “1” —» 31H | " 0" —» 30H |
D21 high byte low byte

[oJoJ1T1JoJoT1T1ToJol1T+JoJoT1]0]
| “3” —» 33H | " 2" —» 32H |

When n is 6, the bit structure will be as:

bi5 D10=H0123 bo
[ofofoJofofofJof1foJof1]ofJofof1]1]
I 0 I 1 I 2 I 3 I

b15 D11 =H 4567 b0
[of1]ofofof1]of1Jol1]1]Jofof1]1]1]
| 4 | 5 | 6 | 7 |

Converted to
b15 D20 b0
[ofol1[1ol1 T4 1ToJol1T1 01 1 0]
| 7 > H37 | > H36 |

5 D21
I

of1]1]ofoJof1foJof1[r]ofofo0]

bO
0]

1> H31

b15 D22

‘0> H30

b0

[oJol1[1]ofof1]1]ofof1]1]ofof1]0]

| 3 > H33
When n =1 to 16:

2 > H32

n
D

K1

K2

K3

K4

K5

K6

K7

K8

D20 low byte

“317

“2n

::1 ”

“017

u7n

“6”

“517

u4n

D20 high byte

D21 low byte

D21 high byte

D22 low byte

D22 high byte

D23 low byte

D23 high byte

D24 low byte

D24 high byte

D25 low byte

D25 high byte

D26 low byte

D26 high byte

D27 low byte

D27 high byte

5531!

(5211

u1 ”

nou

(5711

“6”

n57!

::3!;

“217

‘;1 ”

::0!;

“717

“6"

:531!

“211

n1 ”

uou

u7n

No
change

wg

wo

o

“0”

(5311

u2n

n1 ”

“317

u2n

55311
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D n K9 K10 K11 K12 K13 K14 K15 K16
D20 |0W byte MB!Y “An “gn “8” nFn uEn nDn “C”
D20 hlgh byte ::4!; uBn ::An ugu “8” an nEn “D,y
D2‘| |0W byte H5!! n4n uBn nAn 1:917 “8” nFu “E”
D21 hlgh byte “6” n5n “4n an nAu “gn “8” “F,,
D22 |0W byte H7!! “6" “5n ::4!; “B” uAn ::9!; “8"
D22 hlgh byte HO!! n7n “6” ::5!; 1:417 uBn nAn 1:917
D23 |0W byte H1 ” non “7n “6” 1:517 “4n an “A”
D23 high byte “2” u1 ” uou u7n “6” 55511 u4n uBn
D24 |0W byte H3!! n2n :‘1 » ::Ou 1:717 “6” ::5!; 1:417
D24 h|gh byte “3" “2” “1 ” “0” “7” “6” :;515
D25 low byte “3” “2” “1” “0” wp “6”
D25 h|gh byte “3” “2” “1 ”» uou 1‘7”
D26 |0W byte “3" “2” u1 ” “O"
D26 h|gh byte NO “3” n2u :;1 ”

change
D27 low byte ugy wo
D27 h|gh byte 1(3”

Program Example 2:
1. M1161 = ON, 8-bit conversion.
2. When X0 = ON, convert the 4 hex values (nibbles) in D10 into ASCII codes and send the

result to registers starting from D20.

M1000

X0
——- AscCI D10 D20 K4

3. Assume:

(D10) = 0123 H ‘0’ = 30H ‘4’ = 34H ‘8’ = 38H
(D11) = 4567 H ‘9’ = 31H ‘5’ = 35H ‘9’ = 39H
(D12) = 89AB H 2’ = 32H ‘6’ = 36H ‘N = 41H
(D13) = CDEFH ‘3’ = 33H ‘7’ = 37H ‘B’ = 42H
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When n is 2, the bit structure will be as:

D10=0123 H
[oJoJoJoJofofoJtJoJoJ1fofofof1]1]
I 0 I 1 I 2 I 3 I

ASCII code of "2" in D20 is 32H
[ofofofofofofoJoJoJoJ1]t1]ofof1]o]
| 3 | 2 |
ASCII code of "3"in D21 is 33H
[ofofofofofofoJoJoJoJt1]t]ofof1]1]

I 3 I 3 I
When n is 4, the bit structure will be as:
b15 D10=H0123 bo
[0]JofofofofofofJ1]oJof1fofofof1]1]
I 0 I 1 I 2 | 3 |
Converted to
b15 D20 b0
ololojofofofofofofo[1]1]olofof0]
‘0> H30 |
b15 D21 b0
[oJoJoJoJofofofofofof1]1]ofo]o]1]
| 1" > H31 |
b15 D22 b0
[oJoJoJofofofofofofof1][1]ofo]1]0]
| 2 > H32 |
b15 D23 b0
[ofoJoJofofofofofofof1]1]ofof1]1]
| 3> H33 |
When n =1 to 16:
D K1 K2 K3 K4 K5 K6 K7 K8
D20 “3” “2" “1” “0” “7” “6” “5” “4”
D21 H3!¥ (52” li1 ” ho” (57” li6” h57!
D22 “3” “2” “1” “0” “7’ “6”
D23 “31! “2" “1 ” “01! “7"
D24 “3” “2" “1” “0”
D25 (53” li2” h17!
D26 “3!! “2"
D27 “3”
D28
D29 No
D30 change
D31
D32
D33
D34
D35
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K9

K10

K11

K12

K13

K14

K15

K16

D20

D21

n47!

uBu

nAn

ugu

“8”

an

uEn

uDu

D22

u5n

::4!;

uBu

uAn

“gn

“8"

“Fn

nEn

D23

“6"

n5u

:541!

uBn

uAn

:591!

“8"

nFn

D24

D25

nou

(5711

“6”

55511

5541!

an

uAn

(5911

D26

‘;1 ”

::0!;

1:717

“6”

“5n

1:417

“Bn

“A”

D27

5:211

n1 ”

non

n7n

“6”

55515

u4n

uBn

D28

D29

D30

D31

D32

D33

D34

D35

(5311

u2n

551 ”

uou

u7n

“6”

(5511

1:317

“2n

“1n

non

u7n

“6”

No
change

“351

“251

:51 ”

uon

n7u

u3n

n27!

(51 ”

u3n

::2!5

n3u
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API Mnemonic Operands Function Controllers
ES2/ SA2/
83 HEX |P| (3 (@ (1D | ConvertASCllto HEX | EX2/| §S2 | SE/ | SX2
EC5 SE2
o pe Bit Devices Word devices Program Steps
P X|Y|M|S |K|H|KnX|[KNYIKnMIKnS| T | C |D | E | F |HEX, HEXP: 7 steps
S * * * * * * * * *
D * * * * * *
n * *
PULSE, 16-bit
ES2/EX2/EC5]  SS2 | SA2SE/SE2 |  SX2
Operands:

S: Source device D: Destination device n: number of bytes to be converted (n = 1-256)

Explanations:

1.

16-bit conversion mode: When M1161 = OFF, the instruction converts n bytes of ASCII codes

starting from S into Hex data in byte mode and send them to high byte and low byte of D.

n = the converted number of bytes.

8-bit conversion mode: When M1161 = ON, the instruction converts n bytes (low bytes only)

of ASCII codes starting from S into Hex data in byte mode and send them to the low byte of D.

n = the converted number of bytes. (All higher 8 bits of D = 0)
If the ASCII code is not in the range of H30-H39 (0-9) or is not in the range H41-H46 (A-F),

HEX will set M1067, and the conversion of the ASCII code into a hexadecimal value will stop.

Program Example 1:
M1161 = OFF: 16-bit conversion.

1.

2. When X0 = ON, convert 4 bytes of ASCII codes stored in registers D20-D21 into Hex value
and send the result in byte mode to register D10. n =4
M1001 I
X0

—— nex | D20 | D10 | ka4 |
3. Assume:
s ASCll code | __ HEX. s AsCll code | HEX
conversion conversion

D20 low byte H 43 “C” D24 low byte H 34 “4”
D20 high byte H44 ‘D” D24 high byte H 35 “5”
D21 low byte H 45 ‘E” D25 low byte H 36 “6”
D21 high byte H 46 “F” D25 high byte H 37 “r’
D22 low byte H 38 “8” D26 low byte H 30 ‘0”
D22 high byte H 39 “9” D26 high byte H 31 “1”
D23 low byte H 41 “A” D27 low byte H 32 “2
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s ASCll code | HEX S ASCll code | HEX
conversion conversion
D23 high byte H 42 “B” D27 high byte H 33 37

4.  When n = 4, the bit structure will be as:

D20 [of[1]o]ofof1]o]ofo[1]ofofo]ol1]1]
| 44H > D | 43H > C |

D21 [ol1]ololol1]1]olol1]o]ofol1]o]1]
| 46H > F | 45H > E |

D10 [1[1olol 11 ol [ala 1ol al1]1]1]
| c | D | E | F |

5. Whenn=1to 16:

n D13 D12 D11 D10
1 **CH
2 *CDH
3 *CDEH
4 CDEFH
5 The “**C H DEF8 H
6 undesignar’:ed “*CD H EF89 H
4 regii,r’-ttjr;nir: L?SG‘ "CDEH F89AH
8 are all 0. CDEFH 89ABH
9 **CH DEF8 H 9AB4 H
10 *CDH EF89 H AB45 H
11 *CDEH F89A H B456 H
12 CDEFH 89AB H 4567 H
13 **CH DEF8 H 9AB4 H 5670 H
14 *CDH EF89 H AB45 H 6701 H
15 *CDEH F89A H B456 H 7012 H
16 CDEFH 89AB H 4567 H 0123 H
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Program Example 2:
1. M1161 = ON: 8-bit conversion.

M1000

I—| HEX D20 D10 K4

2. Assume:

s AsClicode |  HEX s AsClicode | _ HEX.
D20 H 43 ' D25 H39 v
D21 H 44 ‘O D26 H 41 ‘N
D22 H 45 = D27 H 42 ‘B’
D23 H 46 = D28 H 34 ‘4
D24 H 38 ‘g D29 H 35 5"
D30 H 36 ‘6" D33 H 31 4"
D31 H 37 7 D34 H 32 2"
D32 H 30 ‘0’ D35 H 33 3"

3. When nis 2, the bit structure will be as

D20 |

[of1]ofJofofofr]1]

43H > C

loJ1fofJofol1]0f0]

44H > D

D10 [oJofoJoJolofoJol1[1]o]ol1[1]0]1]

C

D
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4. Whenn=1to 16:

D

n D13 D12 D11 D10
1 **CH
2 *CDH
3 *CDEH
4 CDEFH
5 The used “*C H DEF8 H
6 registers which “*CD H EF89 H
7 spec?frizdngtre all "CDE H F89AH
8 0 CDEFH 89AB H
9 **CH DEF8 H 9AB4 H
10 *CDH EF89 H AB45 H
11 *CDEH F89A H B456 H
12 CDEFH 89AB H 4567 H
13 **CH DEF8 H 9AB4 H 5670 H
14 *CDH EF89 H AB45 H 6701 H
15 *CDEH F89AH B456 H 7012 H
16 CDEFH 89ABH 4567 H 0123 H
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API Mnemonic Operands Function Controllers
ES2/ SA2/
84 cch |P| G (@ (1D | Check Code EX2/| 882 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
oP X|IY|M|S |K|HIKnX|KnYI[KnMIKnS| T|C|D|E | F |[CCD, CCDP: 7 steps
S * * * * * * *
D * * * * *
n * * *
PULSE, 16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 |  sSXx2
Operands:

S: source data D: Destination device for storing check sum n: Number of byte (n = 1-256)

Explanations:
1. This instruction performs a sum check for ensuring the validity of the communication data.

2. 16-bit conversion: If M1161 = OFF, n bytes of data starting from low byte of S will be summed
up, the checksum is stored in D and the parity bits are stored in D+1. @
3. 8-bit conversion: If M1161 = ON, n bytes of data starting from low byte of S (only low byte is

valid) will be summed up, the check sum is stored in D and the parity bits are stored in D+1.

Program Example 1:
1.  M1161 = OFF, 16-bit conversion.
2. When X0 = ON, 6 bytes from low byte of DO to high byte of D2 will be summed up, and the

checksum is stored in D100 while the parity bits are stored in D101.

M1000

X0

I—|CCD| DO |D1oo| K6|
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(S) Content of data
DO low byte | K100=01100100
DO high byte K111=0110111®
D1low byte | K120=01111000
D1 high byte | K202=11001010
D2 low byte K123=0111101@
D2 high byte K211=1101001®
D100 K867 Total

D101 000100 0@ <——| The parity is 1 when there is an odd number of 1.
The parity is 0 when there is an even number of 1

p1oojofofofofofo1f1]of1]1]ofo]of1]1]

D101 oJofofofofo]olofofoflol1]olo]o]1]<=Pariy

Program Example 2:
1. M1161 = ON, 8-bit conversion.
2. When X0 = ON, 6 bytes from low byte of DO to low byte of D5 will be summed up, and the

checksum is stored in D100 while the parity bits are stored in D101.

M1000

MG
—)l((l)—| CCD DO D100 K6

(S) Content of data
DO low byte | K100=01100100
D1 low byte K111=0110111@
D2 low byte | K120=01111000
D3 lowbyte | K202=11001010
D4 low byte | K123=01111011)
D5 low byte K211=1101001®
D100 K867 Total

D101 000100 O@ < The parity is 1 when there is a odd number of 1.
The parity is 0 when there is a even number of 1.

D100/ 0]ofojofolo[1]/1/0]l1]1]0olo]o]1]1]

D101/ 0]/o0]ololofo]ololo]olof[1]o]o0lo0]1]|<=Pariy
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API Mnemonic Operands Function
Controllers
85 || VRRD |P coO@ Volume Read SA2 | sx2
ype | Bit Devices Word devices Program Steps
oP X|1Y[M|S|K|H|[KnX|KnY[KnMKnS| T | C | D | E |[F|VRRD, VRRDP: 5 steps
S * *
D * * * * * *
PULSE, 16-bit
SA2 SX2
Operands:

S: Variable resistor number (0-1) D: Destination device for storing read value

Explanations:

1. VRRD instruction is used to read the two variable resistors on PLC. The read value will be

converted as 0-255 and stored in destination D.

2. Ifthe VR volume is used as the set value of timer, the user only has to turn the VR knob, and

the set value of timer can be adjusted. When a value bigger than 255 is required, plus D with

a certain constant.
3. Flags: M1178 and M1179. (See the Note)

Program Example:

1. When X0 = ON, the value of VR No.0 will be read out, converted into 8-bit BIN value (0-255),
and stored in DO.

2. When X1 = ON, the timer which applies DO as the set value will start timing.

X0

F—— VRRD KO DO

X1

—

TMR TO DO

Points to Note:

1. VR denotes Variable Resistor.

2.
Device Function
M1178 Enable knob VRO
M1179 Enable knob VR1
D1178 VRO value
D1179 VR1 value

The PLC supports built-in 2 points of VR knobs which can be used with special D and M.
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API Mnemonic Operands Function
Controllers
86 || VRSC |P coO@ Volume Scale Read SA2 | sx2
ype | Bit Devices Word devices Program Steps
oP X]1Y|M|S|K|H|KnX|[KnY|[KnMIKnS| T | C | D | E |[F|VRSC, VRSCP: 5 steps
S * *
D * * * * * *
PULSE, 16-bit
SA2 | SX2
Operands:

S: Variable resistor number (0-1) D: Destination device for storing scaled value

Explanations:
VRSC instruction reads the scaled value (0-10) of the 2 VRs on PLC and stores the read data in
destination device D as an integer, i.e. if the value is between 2 graduations, the value will be

rounded off.

Program Example 1:
When X0 = ON, VRSC instruction reads the scaled value (0 to10) of VR No. 0 and stores the read

value in device D10.

X0
—— VRSC KO D10

Program Example 2:

Apply the VR as digital switch: The graduations 0-10 of VR correspond to M10-M20, therefore only
one of M10-M20 will be ON at a time. When M10-M20 is ON, use DECO instruction (API 41) to
decode the scaled value into M10-M25.

1. When X0 = ON, the graduation (0-10) of VR No.1 will be read out and stored in D1.

2. When X1 = ON, DECO instruction will decode the graduation (0-10) into M10-M25.

X0
— —— VRSsC K1 D1
X1
— —————- DECO D1 M10 K4
M10
— ————ON when VR graduation is 0
M11
— ——— ON when VR graduation is 1
m2o O
—| ——— ON when VR graduation is 10
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API Mnemonic Operands Function Controllers
ES2/ SA2/
87 ||D| ABS [P @ Absolute Value EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
oP XY |[M|S |K|H|KnX|[KnY|KnM|KnS| T |C |D | E | F |ABS, ABSP: 3 steps
D *| | *|*|*|*|*|*|DABS, DABSP: 5 steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

D: Device for absolute value operation

Explanation

1. The instruction conducts absolute value operation on D

2 This instruction is generally used in pulse execution mode (ABSP, DABSP).

3. If operand D uses index F, then only 16-bit instruction is available.

4 When it comes to the signed minimum value -32768, whether it is in 16-bit or 32-bit format,

there is no absolute value. The signed minimum value stays -32768.

Program Example:
When X0 goes from OFF to ON, ABS instruction obtains the absolute value of the content in DO.
Before the execution of this instruction, the value in DO is -1234, and after the execution of this

instruction, the value in DO is 1234.

}—{XTO)—| ABS DO
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API Mnemonic Operands Function Controllers
ES2/ SA2/
88 (|[D| PID v G v (B | PID control EX2/| 882 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OP X|IY|[M|S|K|HIKnXIKNnYIKnMIKnS| T |C |D | E | F |PID: 9 steps
St * DPID: 17 steps
S *
Ss *
D *
16-bit, 32-bit
ES2/EX2/EC5]  SS2 | SA2SE/SE2 |  sSX2
Operands:

S1: Set value (SV) S2: Present value (PV) Ss: Parameter setting (for 16-bit instruction, uses 20

consecutive devices, for 32-bit instruction, uses 21 consecutive devices) D: Output value (MV)

Explanations:

1. This instruction is specifically for PID control. PID operation will be executed only when the

sampling time is reached. PID refers to “proportion, integration and derivative.” PID control is

widely applied to many mechanical, pneumatic, and electronic equipment.

2. Atfter all the parameters are set up, PID instruction can be executed, and the results will be

stored in D. D has to be unlatched data register. (If users want to designate a latched data

register area, please clear the latched registers to 0 in the beginning of user program.

Program Example:

1.
2.

i

3.

Complete the parameter setting before executing PID instruction.
When X0 = ON, the instruction will be executed, and the result will be stored in D150. When

X0 = OFF, the instruction will not be executed and the previous data in D150 will stay intact.

PID | DO |

| D100 | D150 |

Timing chart of the PID operation (max. operation time is approx. 80 ps)

Scan cycle

HH\

A4+ B2 - .III._._._

Scan cycle

HH

A+B

A+B

A

Sampling time (Ts) g

A

Sampling time (Ts)

Note: #1-> The time for equation calculation during PID operation (approx. 72us)
#2-> The PID operation time without equation calculation (approx. 8us)
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Points to note:

1.

There is no limitation on the times of using this instruction. However, the register No.
designated in S3 to S3+19 cannot be repeated.

For 16-bit instruction, Ss occupies 20 registers. In the program example above, the area
designated in Sz is D100 to D119.

Before the execution of PID instruction, users have to transmit the parameters to the
designated register area by MOV instruction. If the designated registers are latched, use
MOVP instruction to transmit all parameters only once

Settings of S3 in the 16-bit instruction:

Dilv;ce Function Setup Range Explanation
Time interval between PID
calculations and updates of MV. If Ts
= 0, PID instruction will not be
i L 1to 2,000 enabled. If Ts is less than 1 program
Sa: Sampling time (Ts) (unit: 10 ms) scan time, PID instruction sets Ss3 as
1 program scan time, i.e. the
minimum Ts has to be longer than the
program scan time.
Propotional gain The proportion for
S3+1: (K) 0 to 30,000(%) magnifying/minifying the error
between SV and PV.
The proportion for
. magnifying/minifying the integral
Integral gain (K1) 0 to 30,000(%) value (The accumulated error). For
Ss*2: control mode KO to K8.
Integral time 0 to 30,000 (ms) For control mode K10
constant (T)
The proportion for
230,000 to magnifying/minifying the derivative
Derivative gain (Kb) 30 600 (%) value (The rate of change of the
] ’ process error). For control mode KO
S3+3: to K8
Derivative time -30,000 to
constant (To) 30,000 (ms) For control mode K10
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Device
No.

Function

Setup Range Explanation

S3+4:

Control mode

0: Automatic control

1: Forward control (E = SV - PV).

2: Reverse control (E = PV - SV).

3: Auto-tuning of parameter exclusively for the temperature
control. The device will automatically become K4 when
the auto-tuning is completed and Kp, Ki and Kb is set
with appropriate value (not avaliable in the 32-bit
instruction).

4: Exclusively for the adjusted temperature control (not
avaliable in the 32-bit instruction).

5: Automatic mode with MV upper/lower bound control.
When MV reaches upper/lower bound, the accumulation
of integral value stops.

7: Manual control 1: User set an MV. The accumulated
integral value increases according to the error. It is
suggested that the control mode should be used in a
control environment which change more slowly. DVP-
ES2/DVP-EX2/DVP-SS2/DVP-SA2/DVP-SX2 series
PLCs whose version is 2.00 (or above), and DVP-SE
series PLCs whose version is 1.00 (or above) are
supported.

8: Manual control 2: User set an MV. The accumulated
integral value will stop increasing. When the control
mode becomes the automatic mode (the control mode
K5 is used), the instruction PID outputs an appropriate
accumulated integral value according to the last MV.
DVP-ES2/DVP-EX2/DVP-SS2/DVP-SA2/DVP-SX2
series PLCs whose version is 2.00 (or above), and
DVP-SE series PLCs whose version is 1.00 (or above)
are supported.

9: When in Automatic mode, if the MV exceeds the
upper/lower limits, MV calculates according to
upper/lower limits to calculate the accumulated integral
calculus.

10: TI/ TD mode: The control changes the integra gain and

the differential gain into integral time constant and
differential time constant.

S3+5:

Tolerable range for
error (E)

E = the error between SV and PV. If Sz
+5 is set as 5, when E is between -5
and 5, E will be 0. When S3 +5 = KO,
the function will not be enabled.

0 to 32,767

S3+6:

Upper bound of
output value (MV)

Ex: if S3+6 is set as 1,000, MV will be
1,000 when it exceeds 1,000. S3+6
has to be bigger or equal to

S3+7, otherwise the upper bound and
lower bound value will switch.

-32,768 to
32,767

S3+7:

Lower bound of
output value (MV)

-32,768 to Ex: if S3+7 is set as -1,000, MV will be
32,767 -1,000 when it is smaller than -1,000..

S3+8:

Upper bound of
integral value

Ex: if S3+8 is set as 1,000, the integral
value will be 1,000 when it is bigger
than 1,000 and the integration will
stop. S3+8 has to be bigger or equal
S3 +9; otherwise the upper bound and

-32,768 to
32,767
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10.

11.

Device

No Function Setup Range Explanation
lower bound value will switch.
Ex: if 83+9 is set as -1,000, the
S4+9: Lower bound of -32,768 to integral value will be -1,000 when it is
e integral value 32,767 smaller than -1,000 and the integration
will stop.

The accumulated integral value is
usually for reference. Users can clear
or modify it (in 32-bit floating point)

Available range

83+10, | Accumulated of 32-bit floating

11: integral value

point according to specific needs.
32,768 to The previous PV is usually for
S3 +12: | The previous PV 30 ,767 reference. Users can clear or modify it

according to specific needs.

S3+13
to For system use only..
S3+19

For S3+1 to 3, when parameter setting exceeds its range, the upper / lower bound will be
selected as the set value.

If the direction setting (Forward / Reverse) exceeds its range, it will be setto 0,

PID instruction can be used in interruption subroutines, step ladders and CJ instruction.
The maximum error of sampling time Ts = - (1 scan time + 1ms) to + (1 scan time). When
the error affects the output, please fix the scan time or execute PID instruction in timer
interrupt.

PV of PID instruction has to be stable before PID operation executes. If users need to take
the value input from AlO modules for PID operation, care should be taken on the A/D
conversion time of these modules

For 32-bit instruction, S3 occupies 21 registers. In the program example above, the area
designated in S3 will be D100 to D120. Before the execution of PID instruction, users have
to transmit the parameters to the designated register area by MOV instruction. If the
designated registers are latched, use MOVP instruction to transmit all parameters only once.

Parameter table of 32-bit Ss:

Device No. Function Set-point range Explanation

Time interval between PID
calculations and updates of MV.
110 2,000 If Ts= 0, PID instruction will not
(unit: 10 ms) be enabled. If Ts is less than 1
program scan time, PID
instruction sets Ss as 1 program

Ss Sampling time (Ts)

3-295




DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2&TP Operation Manual - Programming

Device No. Function Set-point range Explanation
scan time, i.e. the minimum Ts
has to be longer than the
program scan time.
The proportion for
Ss+1 Proportional gain (Kp) |0 to 30,000 (%) magnifying/minifying the error
between SV and PV.
The proportion for
. . o magnifying/minifying the integral
S3+2 Integration gain (K) 00 30,000 (%) value (The accumulated error).
For control mode KO to K2, K5.
I(gtl)egral time constant 0 to 30,000 (ms) For control mode K10
The proportion for
magnifying/minifying the
Derivative gain (Kb) -30,000 to 30,000 (%) |derivative value (The rate of
S3+3 change of the process error).
For control mode KO to K2, K5.
Derivative time -30,000 to 30,000 (ms) |For control mode K10
constant (Tp)
0: Automatic control
1: Forward control (E = SV - PV).
2: Reverse control (E = PV - SV).
5: Automatic mode with MV upper/lower bound control.
S3+4 Control mode When MV reaches upper/lower bound, the
accumulation of integral value stops.
10: Ti / To mode with MV upper/lower bound control.
When MV reaches upper/lower bound, the
accumulation of integral value stops.
E = the error between SV and
Tolerable range for PV. If 83 +5 is set as 5, when E
S3+5, 6 error (E), 32-bit 0to 2,147,483,647 is between -5 and 5, E will be 0.
’ When S3 +5 = KO0, the function
will not be enabled.
Ex: if S3+6 is set as 1,000, MV
will be 1,000 when it exceeds
Ss+7. 8 Upper bound of output |-2,147,483,648 to 1,000. S3+6 has to be bigger or
’ value (MV) , 32-bit 2,147,483,647 equal to S3+7, otherwise the
upper bound and lower bound
value will switch
Ex: if S3+7 is set as -1,000, MV
$3+9, 10 5Zﬁir(&‘$‘)”f’3‘§f.§ﬁtp“t S ar avs oy O |wil be 1,000 when itis smaller
than -1,000.
Ex: if S3+8 is set as 1,000, the
integral value will be 1,000 when
it is bigger than 1,000 and the
S3+11, 12 ﬁ?:;r;?\?:m ctja,oil;Z-bit -2211447744:3%3&478 to integration will stop. Ss+z-3 has to
be bigger or equal S3 +9;
otherwise the upper bound and
lower bound value will switch.
Ex: if S3+9 is set as -1,000, the
Ss+13 14 Lower bound of -2,147,483,648 to integral value will be -1,000
’ integral value, 32-bit  |2,147,483,647 when it is smaller than -1,000
and the integration will stop.
Accumulated integral [Available range of 32- | The accumulated integral value
S3+15, 16 . . . X .
value, 32-bit bit floating point is usually for reference. Users

3-296




3. Instruction Set

Device No. Function

Set-point range

Explanation

can clear or modify it (in 32-bit
floating point) according to
specific needs.

S3+17, 18 bit

The previous PV, 32- |-2,147,483,648 to

2,147,483,647

The previous PV is usually for
reference. Users can clear or
modify it according to specific
needs.

S3+19, 20 |For system use only.

12. The explanation of 32-bit 83 and 16-bit S; are almost the same. The difference is the

capacity of S3+5 to S3+20.

PID Equations:

1. When control mode (S3+4) is selected as KO, K1, K2 and K5:

* In this control mode, PID operation can be selected as Automatic, Forward, Reverse and

Automatic with MV upper/lower bound control modes. Forward / Reverse direction is

designated in S3+4. Other relevant settings of PID operation are set by the registers

designated in S3 to S3+5,

* PID equation for control mode k0-k2:

MV =K, *E(t)+K,* E(t); +K, *PV(t)S

where
MV : Output value
K - Proprotional gain

E(t): Error value

PV (t): Present measured value

SV (t): Target value

K ,: Derivative gain

PV(t)S : Derivative value of PV(t)

K, : Integral gain

E(,)é: Integral value of E(t)

*  When E(t) is smaller than 0 as the control mode is selected as forward or inverse, E(t)

will be regarded as “0"

Control mode PID equation
Forward, automatic E(t)= SV-PV
Inverse E(t)= PV-SV
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PV
SV__;’QE > K, —( ) MYrGs)
A +

Control diagram:
In diagram below, S is derivative operation, referring to “(PV- previous PV) + sampling
time”. 1/ S is integral operation, referring to “previous integral value + (error value x

sampling time)”. G(S) refers to the device being controlled.

PID operation is within dotted area

1/S K,
T+

The equation above illustrates that this operation is different from a general PID operation
on the application of the derivative value. To avoid the fault that the transient derivative
value could be too big when a general PID instruction is first executed, our PID
instruction monitors the derivative value of the PV. When the variation of PV is excessive,

the instruction will reduce the output of MV/.

2. When control mode (S3+4) is selected as K3 and K4:

The equation is exclusively for temperature control will be modified as:
1 1 1
MV =—| E(t)+— E(t)E + K, *E()S |,

K, K,

where E(t)=SV(t)-PV(t)

Control diagram:

In diagram below, 1/Kiand 1/Kp refer to “divided by K" and “divided by Kp”. Because this
mode is exclusively for temperature control, users have to use PID instruction together

with GPWM instruction. See Application 3 for more details

PID operation is within dotted area
1/S 1/K,
E r _l+ NIV
+
> 1/Kp P G(s)
- L +
S K, PV

3-298



3. Instruction Set

This equation is exclusively designed for temperature control. Therefore, when the
sampling time (Ts) is set as 4 seconds (K400), the range of output value (MV) will be KO
to K4,000 and the cycle time of GPWM instruction used together has to be set as 4
seconds (K4000) as well.

If users have no idea on parameter adjustment, select K3 (auto-tuning). After all the
parameters are adjusted (the control direction will be automatically set as K4), users can

modify the parameters to better ones according to the adjusted results.

3. When control mode (S3+4) is selected as K10:

S3+2 (Ki) and S3+3 (Kb) in this mode will be switched to parameter settings of Integral
time constant (T:) and Derivative time constant (To).

When output value (MV) reaches the upper bound, the accumulated integral value will
not increase. Also, when MV reaches the lower bound, the accumulated integral value
will not decrease.

The equation for this mode will be modified as:
MV =K, x| E(t)+~ [ E(e)dt +,, 4 g

T dt
Where

E(t)=SV(t)-PV(t)

Control diagram:

1/S 1T,

SV__;O E { Ko P G(s)

\ &

PV

Notes and suggestion:

1.
2.

S; + 3 can only be the value within 0 to 30,000.

There are a lot of circumstances where PID instruction can be applied; therefore, please
choose the control functions appropriately. For example, when users select parameter auto-
tuning for the temperature (S; + 4 = K3), the instruction cannot be used in a motor control
environment otherwise improper control may occur.

When you adjust the three main parameters, Kp, K, and Ky (S; + 4 = KO to K2), please
adjust K first (according to your experiences) and set K, and Ky as 0. When the output can

roughly be controlled, proceed to increase K, and Ky (see example 4 below for adjustment
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methods). K = 100 refers to 100%, i.e. the proportional gain to the erroris 1. Ky < 100% will
decrease the error and Ky > 100% will increase the error.

4.  When temperature auto-tuning function is selected (S; + 4 = K3, K4), it is suggested that
store the parameters in D register in latched area in case the adjusted parameters will
disappear after the power is cut off. There is no guarantee that the adjusted parameters are
suitable for every control requirement. Therefore, users can modify the adjusted parameters
according to specific needs, but it is suggested to modify only K, or Ky

5. PID instruction has to be controlled with many parameters; therefore, care should be taken

when setting each parameter in case the PID operation is out of control.

Example 1: Block diagram of application on positioning (S3+4 = 0)

Position instruction ———— PID MV »| Controlled
device
(SV)
Y
4
Encoder
PV |

Example 2: Block diagram of application on AC motor drive (S3+4 = 0)

Speed instruction (S) +;Q S+MV > A%rrir:/cgor

+
Acceleration/deceleration
output (MV) y
Speed
Acceleration/deceleration det%ction
instruction (SV) ————— PID 1 device (P)
Actual acceleration/

deceleration speed
(PV=S-P)

1)

Example 3: Block diagram of application on temperature control (S3+4

. . Heating (MV)
Temperature instruction (SV) ——— PID > Heater
X
A
Temperature
detection

Actual temperature device
(PV)
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Example 4: PID parameters adjustment

Assume that the transfer function of the controlled device G(S) in a control system is a first-order

function G(s)=L (model of general motors), SV = 1, and sampling time (Ts) = 10 ms.
S+a

Suggested steps for adjusting the parameters are as follows:

Step1:
Set K, and Ky as 0, and Ky as 5, 10, 20, 40. Record the SV and PV respectively and the results

are as the figure below.

1.5 T T T T T T T T T

Kp=40 Sv=1
Kp=20 Kp=10 J

0.5 .

0 071 02 03 04 05 06 07 08 09 1 lime(sec)

0

Step 2:

When Kris 40, response overshoot occurs, so we will not select it.

When Kkr is 20, PV response is close to SV and won’t overshoot, but transient MV will be to large
due to a fast start-up. We can put it aside and observe if there are better curves.

When Kr is 10, PV response is close to SV and is smooth. We can consider using it.

When Kkr is 5, the response is too slow. So we won’t use it.

Step 3:

Select Ky = 10 and increase K, gradually, e.g. 1, 2, 4, 8. K, should not be bigger than K. Then,
increase Kp as well, e.g. 0.01, 0.05, 0.1, 0.2. K, should not exceed 10% of K. Finally, we obtain
the figure of PV and SV below.
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15 1 1 1 1 1 1 1 1 1

0.5 Kp=10,K, =8,Kp=0.2 i

1 1 1 1 ] ] ] ] ] )
0,51 02 03 04 05 06 07 08 08 1lme(seo)

Note: The example is only for reference. Users have to adjust parameters according to the
condition of the actual control system.

Example 5: Transition between the manual mode (K7) and the automatic mode (K5)

If the setting of the PID parameters is complete, and the control mode is the manual mode (K7),
the control curve will be as shown below.

K7 f K5

R I

sV :

i I = PID operation
; Time

Accumulated integral |
value increases. |

If the control mode becomes the automatic mode (K5), the output value MV changes from the

output value set by users to the output value of the PID operation.

Example 6: Transition between the manual mode (K8) and the automatic mode (K5)
If the setting of the PID parameters is complete, and the control mode is the manual mode (K8),
the control curve will be as shown below.

My ;
SV :

iy = PID aperation

Time

Accurmulated irtegral value = Integral value converted from the MY
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If the control mode becomes the automatic mode (K5), the accumulated integral value will be the
integral value converted from the last MV, and the accumulated integral value will be converted
into the output value of the PID operation.

The program for example 5 and program 6 are shown below. In the figure below, ,M0 is a flag for
enabling the instruction PID. When M1 is On, the manual mode is used. When M1 is Off, the

automatic mode is used.

M1
| Moy The manual mode
_”‘I [ ¢ i G (K8 is used.

lUsers control the output
walue MY manually.

[Mov Koo D1 ‘

M1
The automatic mode
_|\M |IMOV K5 D4 ‘ (K5)is used.
MO
—| | [P\D D100 D110 0o D120 ‘ The instruction FID
| | is executed.
Application 1:

PID instruction in pressure control system. (Use block diagram of example 1)

Control purpose:

Enabling the control system to reach the target pressure.

Control properties:

The system requires a gradual control. Therefore, the system will be overloaded or out of control
if the process progresses too fast.

Suggested solution:

Solution 1: Longer sampling time

Solution 2: Using delay instruction. See the figure below

0 Or;:l>m
|
3000
511 rom
Pressure Set value sV MV MV Speed AC
SV (DO) | ampup [ —351 pp _)converted_)convertec—> motor
D1 D5 to to drive
PV speed voltage | p1116
Wave Voltage
B D1110 | converted ¢ pressure
to meter
SV
0
|
511
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SV SV
A
D2 stores increased
280 p—————— 280 value of each shift
288 D3 stores the time interval
150 of each shift
100
50 Values in can modify D2 and D3
0 P> ¢ »  according to actual requirement
0
Wave A Wave B
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Example program of SV ramp up function:

M1002
— | i Mov| K10 | D3 |
MO

— | } TMR | T0 | D3 |
T0

- i RST | TO |

o0 o1} wov [ 0 [ o2 ]
o0 o1} wov [ < [ oz ]
{0 o wov [ w0 [ o ]

| aop | b2 | o1 | b1 |
} CMP | D2 | KO | M10 |
M10
— > D1 DO mov | po | b1 |
M12
4] < b1 DO mov | po | b1 |
MO
| i PID | D1 |D1116| D10 | D5 |
Application 2:

Speed control system and pressure control system work individually (use diagram of Example 2)

Control purpose:

After the speed control operates in open loop for a period of time, adding pressure control system
(PID instruction) to perform a close loop control.

Control properties:

Since the speed and pressure control systems are not interrelated, we have to structure an open
loop for speed control first following by a close loop pressure control. If users afraid that the
pressure control system changes excessively, consider adding the SC ramp-up function
illustrated in Application 1 into this control. See the control diagram below.

0
|

YEX M2=0ON 255
\
D40 speed
SV of :/)DSZ convert | D1116| AC
speed D30 to Pl drive
D31Ak+ voltage
Orpm
3000rpm MV
convert to
accel/decel
A
DO i MO=ON D5 [MV
SV PV
SV of _,,rai\é_up D13l oo 1% D1110 [pressure
pressure (optional meter
M1=0ON

3-3056



DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2&TP Operation Manual - Programming

Part of the example program:

M1002
-} i MOV |K1000| D40 |

MO

1 { Mov| DO | D1 |

M1

-y i MOV | KO | D5 |

M3

i | mov [ p4o | D30 |

M2

— } i ADD | D30 | D31 | D32 |

wor oo | o |
H < ps2 ko |—— mov | ko [ b3z |

{ DIV | D32 | K11 | D32|

o [ wess | oo |

i MOV | D32 |D1116|

— } i PID | D1 |D111o| D10 | D5 |

Application 3:
Using auto-tuning for temperature control

Control purpose:

Calculating optimal parameter of PID instruction for temperature control

Control properties:

Users may not be familiar with a new temperature environment. In this case, selecting auto-tuning
(S3+4 = K3) for an initial adjustment is suggested. After initial tuning is completed, the instruction
will auto modify control mode to the mode exclusively for adjusted temperature (Ss+4 = K4). In

this example, the control environment is a heating oven. See the example program below.
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MOV |K4000| D20 |

4|
—— wmov | K400 | D200 |
4|
4|

Mov | ksoo | D10 |

o | ko | k2 | k2 | k1 |
M1013
—{l————— FROM | Ko K6 D11 Ki |
—'\|A|0—4| mov | k3 | D204 |
1 RsT | Mo |
—|M|1——| PD | D10 | D11 | D200 | DO |

—|GPWM| DO | D20| YO |

Results of initial auto-tuning

1anan
1200
1100
100.0

40.0

80.0

700

E0.0

50.0

40.0

300

200

Tirne P 01:44:03 PM 01:52:23 PM 02:00:43 P 02:03:03 PM 02:17:23 P 02:25:43
P 01:48:13 P 01:56:33 P 02:04:53 PM 021313 PM 02:21:33

Auto tuning area PID control area
S,+4 =k3 S;+4 = k4

—_—
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Results of using adjusted parameters generated by initial auto-tuning function.

m,..u.

7313

ol 4

3
mh

2
in R

ola

=k

22
]
53

a0.0

&b 10:50:29 AW 10:58:49 AM 11:07:09 A 111529

AW 10:42:09

a0.0

an.0

0.0
E0.0
50.0
40.0
a0.0
200

Tirne

A 11:13:39

A 10:54:39 A 11:02:53 Ak 11:11:19

A 10:46:19

From the figure above, we can see that the temperature control after auto-tuning is working fine,

and it spent only approximately 20 minutes for the control. Next, we modify the target temperature

from 80°C to 100°C and obtain the result below.

1O

ST

Akd 17:47:44

A 11:33:24

Akd 17:37:04

1100

1050

1000

a5.0

|00

s55.0

s0.0

750

Time

Aibd 11:51:54

Aibd 17:43:34

akd 11:35:14

From the result above, we can see that when the parameter is 100°C, temperature control works

fine and costs only 20 minutes same as that in 80°C.
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3.6.10 Basic Instructions

Mnemonic Applicable to STEPS

API PULSE Function = SA2

16 bits 32 bits EX2 | SS2 | SE | SX2 |16-bit |32-bit

EC5 SE2
89 PLS - - | Rising-edge output 2 2 A -
2 LDP ) ) ngrir(jendge detection P P P 3 i
91 LDF ) ) Esgrr;%;idge detection . Sl 3 )
92 | ANDP - - | Rising-edge series connection VvV 3 -
93 | ANDF - - | Falling-edge series connection VvV 3 -
94 ORP - - | Rising-edge parallel connection | v | v | v | v 3 -
95 ORF - - | Falling-edge parallel connection | v | v | v | v 3 -
96 TMR - - | Timer vl vi|v ]| v 4 -
97 CNT DCNT - | Counter v | vi|v]|v 4 6
98 INV - - | Inverse operation Vil v vV 1 -
99 PLF - - | Falling-edge output N 2 A s 3 -
258 | ATMR - - | Contact type timer Viivi|vI|IVv ]| 5 -
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API Mnemonic Operands Function Controllers
ES2/ SA2/
89 PLS D) Rising-edge output EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OP X|{Y|M|S |K|H|KnX|KNnYIKNnMIKnS| T |C |D | E | F |PLS: 3 steps
S * *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: Rising pulse output device

Explanations:
When X0 goes from OFF to ON (Rising-edge trigger), PLS instruction executes, and S generates a

cycle pulse for one operation cycle.

Program Example:

Ladder Diagram:
X}O—| PLS | Mo |
T ser [ o |

Timing Diagram:

xo__ [ ] [ 1

A scan cycle
MO

Yo |

—1

Instruction Code: Operation:
LD X0 ; Load NO contact of X0
PLS Mo ; MO rising-edge output
LD MO ; Load NO contact of MO
SET YO0 ; YO latched (ON)
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API || Mnemonic | Operands Function Controllers
ES2/ SA2/
90 LDP (&D) Rising—edge detection operation EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
oP X|Y|M|S |K|H|KnX|[KNYIKnMIKnS| T |C |D | E | F |[LDP: 3 steps
S * * * * * *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: device to be rising-edge triggered

Explanations:

LDP should be connected to the left side bus line. When the associated device S is driven from
OFF to ON, LDP will be ON for one scan cycle.

Program Example:

Ladder Diagram:

|_|Xf0 |_)|( 1 :

Instruction Code:

LDP X0
AND X1
ouT Y1

Points to Note:

Operation:
; Load rising-edge contact X0
; Connect NO contact X1 in series

; Drive Y1 caoill

If the associated rising-edge contact is ON before PLC is power on, the contact will be activated

after PLC is power on.
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APl || Mnemonic | Operands Function Controllers
ES2/ SA2/
91 LDF D) Falling—edge detection operation | EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OP X|{Y|M|S |K|H|KnX|KNnYIKNnMIKnS| T |C |D | E | F |LDF: 3 steps
S * * * * * *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: device to be falling pulse triggered
Explanations:
LDF should be connected to the left side bus line. When the associated device S is driven from ON

to OFF, LDF will be ON for one scan cycle.

Program Example:

Ladder Diagram:
X0 X1
G
Instruction Code: Operation:
LDF X0 ; Load falling-edge contact X0
AND X1 ; Connect NO contact X1 in series.
ouT Y1 ; Drive Y1 coll
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APl || Mnemonic | Operands Function Controllers
ES2/ SA2/

92 ANDP (€D Rising-edge series connection EX2/ | SS2 | SE/ | SX2
EC5 SE2

OF-’r ype Bit Devices Word devices Program Steps

XY |[M|S |K|H|KnX|[KnY|KnM|KnS| T |C |D | E | F |ANDP: 3 steps
S * * * * * *
16-bit
ES2/EX2/EC5 $S2 SA2/SE/SE2 | SX2
Operands:

S: rising-edge contact to be connected in series

Explanations:

ANDP instruction is used in the series connection of the rising-edge contact.

Program Example:

Ladder Diagram:
X0 X1
it
Instruction Code: Operation:
LD X0 ; Load NO contact of X0
ANDP X1 ; X1 rising-edge contact in series connection
ouT Y1 ; Drive Y1 coil
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APl || Mnemonic | Operands Function Controllers
ES2/ SA2/
93 ANDF (D) Falling-edge series connection EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OP XY |M]|S |K|H|KnX|KnYIKNnM|IKnS| T |C | D | E | F |ANDF: 3 steps
S * * * * * *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: falling edge contact to be connected in series

Explanations:

ANDF instruction is used in the series connection of the falling-edge contact.

Program Example:

Ladder Diagram:
X0 X1
G
Instruction Code: Operation:
LD X0 ; Load NO contact of X0
ANDF X1 ; X1 falling-edge contact in series connection
ouT Y1 ; Drive Y1 coll
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APl || Mnemonic | Operands Function Controllers
ES2/ SA2/
94 ORP (D) Rising-edge parallel connection EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
oP XY |M|S|K|HIKnX|KnNYI[KnMIKnS| T |C |D | E | F |ORP: 3 steps
S * * * * * *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: rising-edge contact to be connected in parallel

Explanations:

ORP instruction is used in the parallel connection of the rising-edge contact.

Program Example:

Ladder Diagram:

X0
[ I L

11
X1

14]
!

Instruction Code:

LD X0
ORP X1
ouT Y1

>

Operation:
; Load NO contact of X0

; X1 rising-edge contact in parallel connection

; Drive Y1 coil
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APl || Mnemonic | Operands Function Controllers
ES2/ SA2/
95 ORF (D) Falling-edge parallel connection || EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OP XY |M]|S|K|H|KnX|[KnYIKNnM|IKnS| T |C |D | E | F |ORF: 3 steps
S * * * * * *
16-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S: falling-edge contact to be connected in parallel

Explanations:

OREF instruction is used in the parallel connection of the falling-edge contact..

Program Example:

Ladder Diagram:

s <P
[

Instruction Code: Operation:
LD X0 ; Load NO contact of X0
ORF X1 ; X1 falling-edge contact in parallel connection
ouT Y1 ; Drive Y1 coll
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API Mnemonic Operands Function Controllers
ES2/ SA2/
96 TMR Gy & | Timer EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
oP X|Y|M|S|K|HIKnX|KnY|[KnMIKnS| T |C E TMR: 5 steps
St *
S *
16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 SX2
Operands:

S1: No. of timer (T0-T255) S2: Set value (K0-K32,767, D0-D9,999)

Explanations:

When TMR instruction is executed, the specific coil of timer is ON, and the timer is enabled. When

the set value of timer is achieved, the associated NO/NC contact will be driven.

Program example:

; Load NO contact X0

Ladder Diagram:
X0
|—| —— TMR T5 K1000
Instruction Code: Operation:
LD X0
TMR T5 K1000

; T5 timer setting is K1000
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API Mnemonic Operands Function Controllers
ES2/ SA2/
97 CNT G (B2 | 16-bit counter EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
oP X|Y|M|S |K|HI|KnX|[KnY|[KnMIKnS| T | C E | F |CNT: 5 steps
S+ *
S *
16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 SX2
Operands:

S1: No. of 16-bit counter (C0-C199) S2: Set value (K0-K32,767, D0-D9,999)

Explanations:

1.

When the CNT instruction is executed, the specific coil of counter is driven from OFF to ON

once, which means the count value of counter will be added by7 1. When the accumulated

count value achieves the set value, the associated NO/NC contact will be driven.

When set value of counter is achieved and the counter is driven again, the count value and

the status of the associated contact will remain intact. If users need to restart the counting or

clear the count value, please use RST instruction.

Program example:

Ladder Diagram:

r

CNT

C20 K100

Instruction Code:

LD X0
CNT C20 K100

Operation:
; Load NO contact X0

; C20 counter setting is K100
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API Mnemonic Operands Function Controllers
ES2/ SA2/
97 DCNT v (B2 | 32-bit counter EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
oP X|IY|M|S|K|HIKnX|KnNYI[KnMIKnS| T |C |D | E | F [DCNT: 9 steps
S *
S * *
32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S1: No. of 32-bit counter (C200 to C254)
S2: Set value (K-2,147,483,648 to K2,147,483,647; DO to D9,999)

Explanations:

1.
2.

DCNT is the startup instruction for the 32-bit counters C200 to C254.

For general counting up/down counters C200-C231(SS2/SA2/SE/SX2: C200-C232), the
present value will plus 1 or minus 1 according to the counting mode set by flags M1200-
M1231 when instruction DCNT is executed.

For high speed counters C232-C254(SS2/SA2/SE/SX2: C233-C254), when the specified high
speed counter input is triggered by pulse, the counters will start counting. For details about
high-speed input terminals (X0-X7) and counting modes (count up/down), please refer to
section 2.12 C (Counter).

When DCNT instruction is OFF, the counter will stop counting, but the count value will not be
cleared. Users can use RST instruction to remove the count value and reset the contact, or
use DMOV instruction to move a specific value into the register. For high-speed counters

C232-C254, use specified external input point to clear the count value and reset the contacts.

Program Example:

Ladder Diagram:

MO
|—||— DCNT | C254 | K1000

Instruction Code: Operation:
LD MO ; Load NO contact MO
DCNT C254 K1000 ; C254 counter setting is K1000
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API Mnemonic Operands Function Controllers
ES2/ SA2/
98 INV - Inverse operation EX2/ | SS2 | SE/ | SX2
EC5 SE2
OoP Descriptions Program Steps
N/A |Invert the current result of the internal PLC operations INV: 1 step
16-bit
ES2/EX2/[EC5|  SS2 SA2/SE/SE2 | SX2

Explanations:

INV instruction inverts the logical operation result.

Program Example:

Ladder Diagram:

}_)|(O :

Instruction Code: Operation:
LD X0 ; Load NO contact X0
INV ; Invert the operation result
ouT Y1 ; Drive Y1 coil
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API Mnemonic Operands Function Controllers
ES2/ SA2/
99 PLF (@) Falling-edge output EX2/ | SS2 | SE/ | SX2
EC5 SE2
e Bit Devices Word devices Program Steps
OP XY |[M|S |K|H|KnX|[KnY|KnM|KnS| T |C PLF: 3 steps
S * *
16-bit
ES2/EX2/EC5 SA2/SE/SE2 SX2
Operands:

S: Falling pulse output device

Explanations:

When X0 goes from ON to OFF (Falling-edge trigger), PLS instruction executes, and S generates a

cycle pulse for one operation cycle.

Program Example:

Ladder Diagram:

X}O—| PLF MO
M}O—' SET | YO

Timing Diagram:

Xo__ 1] [
MO |-| A scan cycle |-|_
o |

Instruction Code: Operation:
LD X0 ; Load NO contact X0
PLF MO ; MO falling-edge output
LD MO ; Load NO contact MO
SET YO ; YO latched (ON)
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API Mnemonic Operands Function Controllers
ES2/ SA2/
258 ATMR D (B2 | Contact type timer EX2/ | SS2 | SE/ | SX2
EC5 SE2
pe Bit Devices Word devices Program Steps
OoP X [ Y [M[S |K[H[KnX[KnY[KnM[KnS| T [ C | D | E | F | ATMR: 5 steps
St *
82 * * *
16-bit
ES2/EX2/EC5]  SS2 | SA2/SE/SE2 SX2
Operands:

S1: Timer number (T0-T255) S2: Setting value (K0-K32,767, D0-D9,999) -

Explanations:

1. DVP-ES2/EX2 series PLCs whose version is 3.20/DVP-SS2 series PLCs whose version is
3.00/DVP-SA2 series PLCs whose version is 2.60/DVP-SE series PLCs whose version is
1.20/DVP-SX2 series PLCs whose version is v2.40 (or above) are supported.

2. When the instruction ATMR is executed, the coil of the timer specified is driven. When the timer
value is equal to the setting value, the state of the normally-open contact is On, and the

normally-closed contact is Off.

Normally-open contact On
Normally-closed contact Off

Program Example:
When the normally-open contact X0 is On, the timer T5 begins to measure time intervals. If the
timer value is larger than or equal to K1000, the normally-open contact YO will be On.

Ladder diagram (The instruction TMR is used.)

Xlo——| TMR 15 | K1000 |

G

T5
||

Ladder diagram (The instruction ATMR is used.)

}—)|(|0—| ATMR | T5 | K1000
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3.6.11 Communication Instructions

Mnemonic Applicable to STEPS
API PULSE Function ES2/ SA2/
16 bits 32 bits EX2/| SS2 | SE/ | SX2 | 16-bit|32-bit
EC5 SE2
100| MODRD - - Read Modbus data Vil v vV 7 -
101| MODWR - - Write Modbus Data VvV 7 -
102 FWD - - Forward Operation of VFD 2 2 N 7 -
103 REV - - Reverse Operation of VFD 2 I N 7 -
104 STOP - - | Stop VFD 2 A A I -
105 RDST - - Read VFD Status vViiviivi|iv |5 -
106 RSTEF - - Reset Abnormal VFD Vv vV 5 -
107 LRC - v" | LRC checksum il viiv|v 7 -
108 CRC - v | CRC checksum IR R 7 -
13| ETHRW - - Ethernet communication Es2e| - | vV | V 9 -
150| MODRW - - MODBUS Read/ Write Vilvi| v | v | N -
206 | ASDRW - - ASDA servo drive R/W Vil v vV 7 -
295| DMVRW - - DMV Communication Command | - | v | - - 9 -
337| ETHRS i ) Self—defiljed _Ethernet coel - 1| v |13 )
communication Command
361| ETHCONF | - gc?:w;wdue::gae;?oitzgmizturation AR A
User-defined Ethernet
362| ETHMSG connection, transmission, and - - |se2| - | 27 -
reception
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
100 || MODRD Gy G2 (D | Read Modbus Data EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|[KnX|KnNY|[KnM|KnS| T|C |D | E | F [MODRD: 7 steps
S1 * * *
82 * * *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2) SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
ECs | 552 | sE2 |S*2| Ecs  |S%?| isE2 |S*2| Ecs [SS?] isE2 |SX?
Operands:

S1: Device address (KO to K254)  S,: Data address  n: Data length (K1 <n=K®)

Explanations:

1.
2.

MODRD instruction supports COM2 (RS-485).

MODRD is an instruction exclusively for peripheral communication equipment in MODBUS
ASCII/RTU mode. The built-in RS-485 communication ports in Delta VFD drives (except for
VFD-A series) are all compatible with MODBUS communication format. MODRD can be used
for communication (read data) of Delta drives.

If the address of S; is illegal for the designated communication device, the device will respond
with an error, PLC will record the error code in D1130 and M1141 will be ON.

The feedback (returned) data from the peripheral equipment will be stored in D1070 to D1085.
After data receiving is completed, PLC will check the validity of the data automatically. If there is
an error, M1140 will be ON.

The feedback data are all ASCII codes in ASCIl mode, so PLC will convert the feedback data
into hex data and store them in D1050 to D1055. D1050 to D1055 is invalid in RTU mode.

If peripheral device receives a correct record (data) from PLC after M1140/M1141 = ON, the
peripheral device will send out feedback data and PLC will reset M1140/M1141 after the validity
of data is confirmed.

There is no limitation on the times of using this instruction, but only one instruction can be
executed at a time on the same COM port.

Rising-edge contact (LDP, ANDP, ORP) and falling-edge contact (LDF, ANDF, ORF) cannot be
used with MODRD instruction, otherwise the data stored in the receiving registers will be
incorrect.

For associated flags and special registers, please refer to Points to note of APl 80 RS

instruction.
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Program Example 1:
Communication between PLC and VFD-B series AC motor drives (ASCII Mode, M1143 = OFF)

M1002
— | MOV H87 | D1120 | Set communication protocol as 9600, 8, E, 1
SET M1120 | Retain communication protocol
MOV K100 | D1129 | Setreceiving time-out as 100ms
X1
——|4}—— SET | M1122 | Sending request
X0
— ——{MODRD| K1 H2101 K6 o _
Set communication instruction:

L Data length: 6 words
Data address: H2101
Device address: 01

M1 1| 27 : : PLC converts the received ASCII data in
— | Processing received data| D1070~D1085 into Hex data and stores them
into D1050~D1055

RST M1127 | Reset M1127

Receiving
completed

PLC — VFD-B, PLC transmits: “01 03 2101 0006 D4”
VFD-B — PLC, PLC receives: “01 03 0C 0100 1766 0000 0000 0136 0000 3B”

Registers for data to be sent (sending messages)

Register Data Descriptions
D1089 low byte ‘0’ | 30H | ADR1 Address of AC motor drive:
D1089 high byte 1” | 31H | ADRO ADR (1,0)
D1090 low byte ‘0’ | 30H | CMD 1 )
D1090 high byte | ‘3 | 33H | CMD 0 Command code: CMD (1,0)
D1091 low byte 2 | 32H
D1091 high byte 1 | 31H
D1092 low byte ‘0" | 30H
D1092 high byte 1” | 31H
D1093 low byte ‘0" | 30H
D1093 high byte ‘0" | 30H
D1094 low byte ‘0" | 30H
D1094 high byte ‘6’ | 36 H
D1095 low byte ‘D’ | 44H | LRCCHK 1
D1095 high byte ‘4 | 34H | LRCCHKO

Starting data address

Number of data (count by word)

Checksum: LRC CHK (0,1)
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Registers for received data (responding messages)

Register Data Descriptions
D1070 low byte ‘0’ | 30H | ADR1
D1070 high byte 1’ | 31H | ADRO
D1071 low byte ‘0’ | 30H | CMD1
D1071 high byte ‘3 | 33H | CMDO
8182 lrﬁ\gthg:/fe g ig : Number of data (count by byte)
D1073 low byte ‘0" | 30H 0100 H
D1073 high byte 1’ | 31H | Content of address | PLC automatically converts
D1074 low byte ‘0" | 30H | 2101 H ASCII codes and store the
D1074 high byte ‘0 | 30H converted value in D1050
D1075 low byte 1 | 31H 1766 H
D1075 high byte ‘7’ | 37 H | Content of address | PLC automatically converts
D1076 low byte ‘6" | 36H | 2102 H ASCII codes and store the
D1076 high byte ‘6" | 36 H converted value in D1051
D1077 low byte ‘0" | 30H 0000 H
D1077 high byte ‘0’ | 30H | Content of address | PLC automatically converts
D1078 low byte ‘0" | 30H | 2103 H ASCII codes and store the
D1078 high byte ‘0 | 30H converted value in D1052
D1079 low byte ‘0" | 30H 0000 H
D1079 high byte ‘0’ | 30H | Content of address | PLC automatically converts
D1080 low byte ‘0" | 30H | 2104 H ASCII codes and store the
D1080 high byte ‘0" | 30H converted value in D1053
D1081 low byte ‘0" | 30H 0136 H
D1081 high byte ‘1’ | 31 H | Content of address | PLC automatically converts
D1082 low byte ‘3 | 33H | 2105H ASCII codes and store the
D1082 high byte ‘6" | 36 H converted value in D1054
D1083 low byte ‘0" | 30H 0000 H
D1083 high byte ‘0"’ | 30H | Content of address | PLC automatically converts
D1084 low byte ‘0" | 30H | 2106 H ASCII codes and store the
D1084 high byte ‘0’ | 30H converted value in D1055
D1085 low byte ‘3 | 33H | LRC CHK 1
D1085 high byte ‘B’ | 42H | LRC CHKDO
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3.

Instruction Set

Program Example 2:

Communication between PLC and VFD-B series AC motor drive (RTU Mode, M1143= ON)

M1002

— |

M1127
| |

MOV H87 D1120

SET M1120 | Retain communication protocol
MOV K100 D1129

SET M1143 | Setas RTU mode

—m— SET

M1122 Sending request

X0
— —— MODRD

K1 H2102 K2

Set communication protocol as 9600, 8, E, 1

Sett receiving timeout as 100ms

Set communication instruction:

| L— Data length: 2 words
Data address: H2102

Processing received data

Device address: 01

The received data is stored
in D1070~D1085 in HEX.

Receiving
completed

RST

M1127 | Reset M1127

PLC —» VFD-B, PLC transmits: 01 03 2102 0002 6F F7
VFD-B — PLC, PLC receives: 01 03 04 1770 0000 FE 5C

Registers for data to be sent (sending messages)

Register Data Descriptions
D1089 low byte 01H Address of AC motor drive
D1090 low byte 03 H Command code of AC motor drive
D1091 low byte 21H .
D1092 low byte 02 H Starting data address
D1093 low byte 00 H
D1094 low byte 02 H Number of data (count by word)
D1095 low byte 6F H CRC CHK Low
D1096 low byte F7H CRC CHK High

Registers for received data (responding messages)

Register Data Descriptions
D1070 low byte 01H Address of AC motor drive
D1071 low byte 03 H Command code of AC motor drive
D1072 low byte 04 H Number of data (count by byte)
D1073 low byte 17 H
D1074 low byte 70 H Content of address 2102 H
D1075 low byte 00 H
D1076 low byte 00 H Content of address 2103 H
D1077 low byte FEH CRC CHK Low
D1078 low byte 5CH CRC CHK High
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Program Example 3:

1.

In the communication between PLC and VFD-B series AC motor drive (ASCIlI Mode, M1143 =
OFF), executes Retry when communication time-out, data receiving error or parameter error
occurs.

When X0 = ON, PLC will read the data of address H2100 in device 01(VFD-B) and stores the
data in ASCII format in D1070 to D1085. PLC will automatically convert the data and store them
in D1050 to D1055.

M1129 will be ON when communication time-out occurs. The program will trigger M1129 and
send request for reading the data again.

M1140 will be ON when data receiving error occurs. The program will trigger M1140 and send
request for reading the data again.

M1141 will be ON when parameter error occurs. The program will trigger M1141 and send

request for reading the data again.

M1002
—||——| MOV | H87 | D1120 | Set communication protocol as 9600, 8, E, 1

—| SET | M1120 | Retain communication protocol

—| MOV | K100 | D1129 | Set communication time-out as 100ms

X0
—|ﬂ——| SET | M1122 | Sending request

M1129
—4#— Retry when communication time-out occurs
M1140
—{4—| Retry when data receiving error occurs
M1141
4| Retry when parameter error occurs

—)|(?—|MODRD| K1 |H21oo| K6 |

Set communication instruction:
|— Data length: 6 words

Data address: H2100

Device address: 01

Receiving completed
M1127 The received ASCII data is stored in D1070-D1085

—] |__| Handle received data | and PLC converts the data and store them into
D1050-D1055 automatically.

—| RST | M1127 |ResetM1127

— )—' RST | M1129 |ResetM1129 (receiving timeout)
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APl || Mnemonic Operands Function Controllers
ES2/ SA2/
101 MODWR | (8D (2 (D) | Write Modbus Data EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S |K|H|KnX|KnY|[KnM|KnS| T|C |D | E | F |[MODWR: 7 steps
S'] * * *
82 * * *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |592|1sE2 |SX?| Ecs [SS?| yse2 |SX?| JEcs [SS?] isE2 |SX2
Operands:

S1: Device address (KO to K254)  Sj: Data address  n: Data to be written

Explanations:

1. MODWR instruction supports COM2 (RS-485).

2. MODWR is an instruction exclusively for peripheral communication equipment in MODBUS
ASCII/RTU mode. The built-in RS-485 communication ports in Delta VFD drives (except for
VFD-A series) are all compatible with MODBUS communication format. MODRD can be used
for communication (write data) of Delta drives.

3. If the address of S is illegal for the designed communication device, the device will respond
with an error, PLC will record the error code in D1130 and M1141 will be ON. For example, if
8000H is invalid to VFD-B, M1141 will be ON and D1130 = 2. For error code explanations,
please see the user manual of VFD-B.

4. The feedback (returned) data from the peripheral equipment will be stored in D1070 to D1085.
After data receiving is completed, PLC will check the validity of the data automatically. If there is
an error, M1140 will be ON

5. If peripheral device receives a correct record (data) from PLC after M1140/M1141 = ON, the
peripheral device will send out feedback data and PLC will reset M1140/M1141 after the validity
of data is confirmed.

6. There is no limitation on the times of using this instruction, but only one instruction can be
executed at a time on the same COM port.

7. If rising-edge contacts (LDP, ANDP, ORP) or falling-edge contacts (LDF, ANDF, ORF) is used
before MODWR instruction, sending request flag M1122 has to be executed as a requirement.

8. For associated flags and special registers, please refer to Points to note of APl 80 RS

instruction
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Program Example 1:

Communication between PLC and VFD-B series AC motor drives (ASCII Mode, M1143 = OFF)

Set communication protocol as 9600, 8, E, 1

Set receiving timeout as 100ms

Set communication instruction:
|— Data: H1770

Data address: H0100

Device address: 01

The received data is stored in
D1070~D1085 in ASCII format.

M1002
I MOV H87 | D1120
SET M1120 Retain communication protocol
MOV K100 D1129
X1
—{t——— SET M1122 | Sending request
X0
—| I— MODWR K1 HO0100 | H1770
M1127
— | Processing received data
Receiving RST M1127 | Reset M1127
completed

PLC — VFD-B, PLC transmits: “01 06 0100 1770 71~

VFD-B — PLC, PLC receives: “01 06 0100 177071~

Registers for data to be sent (sending messages)

Register Data Descriptions
D1089 low ‘O | 30H | ADR 1 Address of AC motor drive: ADR
D1089 high ‘1’ | 3MH | ADRO (1,0)
D1090 low ‘0 | 30H | CMD 1 Command code of AC motor
D1090 high ‘6 | 36H | CMDO drive: CMD (1,0)
D1091 low ‘' | 30H
D1091 high 1 | 31H
D1092 low 0 | 3o | Dataaddress
D1092 high ‘O | 30H
D1093 low ‘1’ | 31H
D1093 high ‘7 | 37TH
D1094 low 7 1 37H Data contents
D1094 high ‘O | 30H
D1095 low ‘7 | 37 H | LRC CHK 1 ]
D1095 high 4" | 31H | LRCCHKo | Checksum: LRC CHK(0,1)
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Registers for received data (responding messages)

Register Data Descriptions
D1070 low ‘0 30H | ADR 1
D1070 high 1’ 31H | ADRO
D1071 low ‘0’ 30H | CMD 1
D1071 high ‘6’ 36H | CMDO
D1072 low ‘0 30H
D1072 high ‘1’ 31H
D1073 |o§v 0 | a0 | Dataaddress
D1073 high ‘0 30H
D1074 low ‘1’ 31H
D1074 high 7 37H
D1075 |o§’v 7 | a7 1 | Datacontent
D1075 high ‘0 30H
D1076 low 7 37H | LRC CHK 1
D1076 high 1’ 31H | LRCCHKO

Program Example 2:
Communication between PLC and VFD-B series AC motor drives (RTU Mode, M1143 = ON)

M1002
—| I MOV H87 D1120 | Set communication protocol as 9600, 8, E, 1 @
SET M1120 | Retain communication protocol
MOV K100 D1129 | Set receiving timeout as 100ms
SET M1143 | Setas RTU mode
X1
—{t———— SET | M1122 | Sending request
X0
—| I— MODWR K1 H2000 H12 o .
Set communication instruction:

L Write in data H12
Data address: H2000
Device address: 01

M11 27 P . The receiving data is stored in
—| I rocess of receiving data D1070~D1085 in Hex.
Receiving
completed RST M1127 | Reset M1127

PLC — VFD-B, PLC transmits: 01 06 2000 0012 02 07
VFD-B — PLC, PLC receives: 01 06 2000 0012 02 07
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Registers for data to be sent (sending messages)

Register Data Descriptions
D1089 low 01H Address of AC motor drive
D1090 low 06 H Command code of AC motor drive
D1091 low 20 H Data address
D1092 low 00 H
D1093 low 00 H Data content
D1094 low 12H
D1095 low 02H CRC CHK Low
D1096 low 07 H CRC CHK High

Registers for received data (responding messages)

Register Data Descriptions
D1070 low 01H Address of AC motor drive
D1071 low 06 H Command code of AC motor drive
D1072 low 20H Data address
D1073 low 00 H
D1074 low 00 H Data content
D1075 low 12 H
D1076 low 02H CRC CHK Low
D1077 low 07H CRC CHK High

Program Example 3:

1. In the communication between PLC and VFD-B series AC motor drive (ASCII Mode, M1143 =
OFF), executes Retry when communication time-out, data receiving error or parameter error
occurs

2. When X0 = ON, PLC will write data H1770 (K6000) into address H0100 in device 01 (VFD-B).
M1129 will be ON when communication time-out occurs. The program will trigger M1129 and
send request for reading the data again.

4. M1140 will be ON when data receiving error occurs. The program will trigger M1140 and send
request for reading the data again.

5. M1141 will be ON when parameter error occurs. The program will trigger M1141 and send

request for reading the data again.
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M1002
I MOV H87 | D1120 | Setcommunication protocol as 9600, 8, E, 1
SET M1120 | Retain communication protocol
MOV K100 D1129 | Setcommunication timeout as 100ms
X0
—1 41 SET M1122 | Sending request
M1129
—+— Retry when communication time-out occurs
M1140
—|4— Retry when data receiving error occurs
M1141
—|4—! Retry when parameter error occurs
X0

— —MODWR K1 HO0100 H1770 C e .
Set communication instruction:

L Data: H1770
Data address: HO100
Device address: 01

Receiving completed

M1127
| Processing received data | The received data is stored in D1070-D1085
in ASCII format .
RST | M1127 | Reset M1127
M1129
— ——{ RST | M1129 | Reset M1129 (receiving timeout)
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API || Mnemonic Operands Function Controllers
. ES2/ SA2/
102 || FwbD GO G (i | Forward Operation of Ex2/ | ss2 | SE/ | sx2
VFD EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP XY |M|S|K|H|KnX|KnNY|KNnM|KnS| T|C |D| E | F |[FWD: 7 steps
S1 * * *
82 * * *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs 592 se2 |S*%| Ecs |S%?] sse2 |S*?| Ecs |SS7 ise2 |SX?
API || Mnemonic Operands Function Controllers
. ES2/ SA2/
103 REV G G (i | Reverse Operation of Ex2/ | ss2 | SE/ | sx2
VFD
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP XY |M|S|K|H[|KnX|[KnNY|[KNnMKnS| T |C |D|E | F |REV: 7 steps
S1 * * *
82 * * *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs 592 se2 |S*2| Ecs |S%?] sse2 |S*?| Ecs |S%7 ise2 |SX?
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
104 STOP G G (D | StopVFD EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H[KnX|KnNY|[KnMKnS| T|C |D | E |F |STOP: 7 steps
S1 * * *
82 * * *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs  |SS?| ise2 |SX?] jEcs [SS? sse2 [SX?
Operands:

S41: Device address S,: Operation frequency of VFD n: Operation mode

Explanations:

1.
2.

M1177 = OFF (Default), FWD, REV and STOP instructions support COM2 (RS-485).

M1177= ON, FWD, REV and STOP instructions support COM2 (RS-485) and COMS3 (which

must be the RS-485 port).

M1177 has to be set up in advance for selecting the target model of VFD. When M1177 = OFF

(Default), FWD, REV, STOP instructions support Delta’s VFD-A inverter. When M1177 = ON,

these instructions support other models of VFD inverters, e.g. VFD-B, VFD.

There is no limitation on the times of using FWD, REV, STOP instruction, however only one

instruction can be executed on single COM port at a time.

If rising-edge (LDP, ANDP, ORP) or falling-edge (LDF, ANDF, ORF) contacts are used before

FWD, REV, STOP instructions, sending request flags M1122 (COM2) / M1316 (COM3) has to

be enabled in advance for obtaining correct operation.

For detailed information of associated flags and special registers, please refer to RS instruction.

M1177 = OFF, only Delta VFD-A is supported and the definition of each operand is:

a) S¢=Address of VFD-A. Range of S1: KO to K31

b) Sz = Operation frequency of VFD. Set value for VFD A-type inverter: KO to K4,000 (0.0 Hz
to 400.0 Hz).

¢) n=Communication mode. Range: K1 to K2. n = 1: communicate with VFD at designated
address. n = 2: communicate with all connected VFDs. .

d) The feedback data from the peripheral equipment will be stored in D1070 to D1080 After
data receiving is completed, PLC will check if all data are correct automatically. If there is

an error, M1142 will be ON. When n = 2, PLC will not receive any data.
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Program Example: COM2 (RS-485)
1. Communication between PLC and VFD-A series inverter. Retry for communication time-out and

data receiving error.

1002 Setup communication protocol as

|
—| MOV | HOO73 | D1120 | 400"

SET | M1120 | Retain communication protocol

— MOV | K100 | D1129 | Setup communication time-out: 100ms
X0
—f SET | M1122 | Sending request
M1129

| TI_ Retry when receiving time-out occurs
M1142

—tH
Communication instruction setting:

X0 '
Device address: 0
— f——— FWD KO K500 K1 Frequency: 500Hz

K1: communicate with the designated VFD

Retry when data receiving error

Receiving completed
W:‘?? _ . The received data is stored in low byte
ml Processing received data | 41070 ~ D1080n ASCII format.

RST | M1127 | ResetM1127

PLC = VFD-A, PLC sends: “C ¥ © 0001 0500 ~
VFD-A = PLC, PLC receives: “C v « 0001 0500 ~

Registers for data to be sent (sending messages)

Register Data Descriptions
D1089 low ‘C 43 H | Header of control string
D1090 low ‘v 03 H | Checksum
D1091 low ‘© 01 H Commanq agknowledgement

(communication mode)

D1092 low ‘0 30H

D1093 low o 30 H Communication address
D1094 low ‘0 30H

D1095 low 1’ 31H

D1096 low ‘0 30H

D1097 low S 35 H Operation command
D1098 low ‘0 30H

D1099 low ‘0’ 30H
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Registers for received data (responding messages)

Register DATA Explanation
D1070 low ‘C’ 43 H Header of control string
D1071 low ‘v’ 03 H Checksum
o Acknowledge back. (Check feedback data
D1072 low * 06H | correct 06gH, Error:(07 H) )
D1073 low ‘0 30H
D1074 low o 30 H Communication address
D1075 low ‘0 30H
D1076 low ‘1’ 31H
D1077 low ‘0 30H
D1078 low ki) 35H Operation command
D1079 low ‘0 30H
D1080 low ‘0 30H

M1177 = ON, other Delta VFDs are supoported
a) S1=Address of VFD-A. Range of S1: KO to K255, when 84 is specified as KO, PLC will
broadcast to all connected VFDs.
b) 82 = Running frequency of VFD. Please refer to manuals of specific VFD. In STOP
instruction, operand S is reserved.
c) n = Operation mode.
® In FWD instruction: n =0 - Forward mode; n = 1 & Forward JOG. Other values will
be regarded as normal forward mode.
® In REV instruction: n = 0 > Reverse mode; n = 1 & Reverse JOG. Other values will
be regarded as normal reverse mode
® |n STOP instruction: operand n is reserved.
d) When Forward JOG is selected in FWR instruction, set value in Sz is invalid. If users need

to modify the JOG frequency, please refer to manuals of specific VFDs.
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Program Example: COM2 (RS-485)
Communication between PLC and VFD-B series inverter (ASCIlI Mode, M1143 = OFF), Retry when

communication time-out occurs.

M1002
L Set up communication protocol as
— | MOV | H86 | D1120 | "o " "
SET M1120 | Retain communication protocol
MOV K100 | D1129 | Setup communication time-out: 100ms
X0
—{t1 SET | M1122 | Sending request
M1129
—|ﬂ— Retry when communication time-out occurs
X0 Communication instruction setting:
— F——— FwD K1 K500 KO | Device address: 1

Frequency: 500Hz
Receiving completed K0:normal forward
M1127

— | Processing received data

RST M1127 | Reset M1127

PLC = VFD, PLC sends: “:01 10 2000 0002 04 0012 01F4 C2"
VFD = PLC, PLC sends: “:01 10 2000 0002 CD ”

Data to be sent (sending messages)

Data Descriptions
‘0’ | 30H | ADR 1 .
9" 131H | ADRO Address of AC motor drive: ADR (1,0)
‘1’ | 31H | CMD1 _
‘0 1 30H | cMD O Command code: CMD (1,0)
‘2 | 32H
‘0 | 30H
0 | 30H Data Address
‘0 | 30H
‘0 | 30H
‘0" | 30H
0 | 30 H Data content
‘2 | 32H
‘0" | 30H
2 | 34H Byte Count
‘0’ | 30H
(1) 2(1) : Data content 1 H1: forward operation
‘2 | 32H
‘0 | 30H
‘1’ | 31H .
F | 46 H Data content 2 Operation frequency = K500Hz HO1F4
‘4 | 34H
‘C | 43H | LRCCHK 1 )
> 1 32H | LRC CHK O Error checksum: LRC CHK (0,1)
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Received data (responding messages)

Data Descriptions
‘0 | 30H | ADR1
‘1” | 31H | ADRO
1’ | 31H | CMD 1
‘0 | 30H | CMDO
‘2 | 32H
8 28 : Data Address
‘0 | 30H
‘0 | 30H
8 28 E Number of Register
2 | 32H
‘C | 43H | LRC CHK1
‘D | 44H | LRCCHKO
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
105 RDST O Read VFD Status EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H[KnX|[KnY|[KNnMKnS| T |C |D | E | F |RDST: 5 steps
S * * *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs 592 se2 |S*2| Ecs |S%?] sse2 [S*?| Ecs |SS7 ise2 |SX?
Operands:

S: Device address n: Status content to be retrieved

Explanations:

1. M1177 = OFF (Default), RDST instruction supports COM2 (RS-485).

2. M1177= ON, RDST instruction supports COM2 (RS-485), and COM3 (which must be the
RS-485 port).

3. M1177 has to be set up in advance for selecting the target model of VFD. When M1177 = OFF
(Default), RDST instruction supports Delta’s VFD-A inverter. When M1177 = ON, the instruction
supports other models of VFD inverters, e.g. VFD-B, VFD.

4. There is no limitation on the times of using RDST instruction, however only one instruction can
be executed on single COM port at a time

5. Rising-edge contacts (LDP, ANDP, ORP) and falling-edge contacts (LDF, ANDF, ORF) can not
be used with RDST instructions. Otherwise, the data in receiving registers will be incorrect.

6. For detailed information of associated flags and special registers, please refer to RS instruction.

7. M1177 = OFF, only VFD-A is supported
a) Range of S: KO to K31

b) Range of n: KO to K3

c) n: Status content to be retrieved
n=0, frequency

1, output frequency

2, output current

3, Operation command

d) The feedback data consists of 11 bytes (refer to VFD-A user manual) and will be stored in
low bytes of D1070 to D1080.

"Q, S, B, Uu, Nn, ABCD”

n
n
n

Feedback Explanation Data storage

Q Header of question string: 'Q’ (51H). D1070 low
S Checksum: 03H. D0171 low
B Acknowledge back. Correct: 06H, Error: 07H. D1072 low
U Communication address (range: 00 to 31). Displayed in D1073 low
U ASCII format. D1074 low
N Status content to be retrieved (00 to 03). Displayed in D1075 low

ASCII format. D1076 low
A Retrieved status content. The content of "ABCD” differs D1077 low
B according to value 00 to 03 set in NN. 00 to 03 indicates D1078 low
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Feedback Explanation Data storage
C frequency, current and operation mode respectively. D1079 low
D Please refer to the explanations below for details. D1080 low
Feedback Explanation | Data storage
Nn = “00” Frequency command = ABC.D (Hz)
Nn = “01” Output frequency = ABC.D (Hz)
Nn = “02” Output current = ABC.D (A)

PLC will automatically convert the ASCII characters "ABCD” into D1050. For
example, ’ABCD” = “0600”, PLC will convert ABCD into KO600 (0258 H) and
store it in the special register D1050.

Nn = “03” Operation command
‘A= ‘0 Stop, ‘5" JOG (forward)
1 Forward operation ‘6" JOG (reverse)
2 Stop, 7 JOG (reverse)
‘3 Reverse operation ‘8" Abnormal
‘4 JOG (forward),

PLC will automatically convert the ASCII character in "A” into
D1051. For example, "A” = “3”, PLC will convert A into K3 and store
it in the special register D1051.

‘B=| b7 | b6 | b5 | b4 Frequency reference source
0 0 0 0 Digital keypad
0 0 0 1 1st Step Speed
0 0 1 0 2nd Step Speed
0 0 1 1 3 Step Speed
0 1 0 0 4 Step Speed
0 1 0 1 5t Step Speed
0 1 1 0 6t Step Speed
0 1 1 1 7t Step Speed
1 0 0 0 JOG frequency
1 0 0 1 Analog input frequency command
1 0 1 0 RS-485 communication interface
1 0 1 1 Up/Down control
b3 = 0 Non-DC braking stop 1 DC braking stop
b2 = 0 Non-DC braking start 1 DC braking start
b1 = 0 Forward 1 Reverse
bO = 0 Stop 1 Run

PLC will store bit status of "B” in special auxiliary relay M1168 (b0)
to M1175 (b7).

‘CD” = “00” No error “10” OcA
‘01" oc “11” Ocd
‘02 ov 12 Ocn
“03” oH ‘13 GFF
‘04" oL ‘“14” Lv
“05” oL1 ‘15" Lv1
“06” EF ‘16” cF2
‘07" cF1 “r bb
“08” cF3 ‘18" olL2
‘09" HPF ‘“19”

PLC will automatically convert the ASCII characters in "CD” into
D1052. For example, "CD” = “16”, PLC will convert CD into K16
and store it in the special register D10512
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8. M1177 = ON, other Delta VFDs are supoported
a) Range of S§4: K1 to K255
b) The instruction will read VFD status at parameter address 2100H to 2104H (Please refer
to user manual of specific VFD for details.) and store the feedback data in D1070 to
D1074. However, the content in D1070 to D1074 will not be updated when receiving error
or timeout occurs. Therefore, please check the status of receiving completed flag before

applying the received data

Program Example: COM2 (RS-485)

1. Communication between PLC and VFD-B series inverter (ASCIl Mode, M1143 = OFF).
Retry when communication time-out occurs.

2. Read VFD status at parameter address 2100H to 2104H and store the received data in D1070
to D1074.

M1002
| Set up communication protocol as
— | MOV | H86 | D1120 9600 7. E. 1
SET M1120 | Retain communication protocol
MOV K100 D1129 Set up communication time-out: 100ms
X0
—{ 4| SET | M1122 | Sending request
M1129
_m_ Retry when communication time-out occurs
X0 o . )
Communication instruction setting:
— RDST K1 KO Device address: 1
Receiving completed KO: Reserved
M1127 ) . .
L | Processing received data The received data is stored in
D1070 ~D1074.
RST M1127 | ResetM1127.

PLC = VFD-B, PLC sends: “:01 03 2100 0005 D6 ”
VFD-B = PLC, PLC receives: “:01 03 0A 00C8 7C08 3E00 93AB 0000 2A”

Data to be sent (sending messages)

Data Descriptions
‘O | 30H | ADR 1 ) _
7 1 31H | ADRO AC drive address : ADR (1,0)
‘O | 30H | CMD 1 _
3 [ 33H | CMD 0 Command code: CMD (1,0)
2 32H
“1” | 31H ,
‘0 | 30 H Starting data address
‘0 | 30H
‘0 | 30H
‘O | 30H
‘0 | 30 H Number of data (count by word)
‘5> | 35H
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Rec

Data Descriptions
‘D | 44H | LRC CHK1 Error checksum: LRC CHK
‘6 | 36 H | LRCCHKO (0,1)

eived data (responding messages)

Data Descriptions
‘0 | 30H | ADR 1
1” | 3MH | ADRO
‘0 | 30H | CMD 1
‘3 | 33H | CMDO
2 Z? E Number of data (count by byte)
‘0 | 30H PLC automatically converts
‘0’ | 30H | Content of address | ASCII codes and store the
‘C | 43H | 2100 H converted value in D1070 =
‘8" | 38H 00C8H
7 | 37 H PLC automatically converts
‘C’ | 43H | Content of address | ASCII codes and store the
‘0 | 30H | 2101 H converted value in D1071 =
‘8 | 38H 7C08 H
‘3 | 33H PLC automatically converts
‘E’ | 45H | Content of address | ASCII codes and store the
‘0 | 30H | 2102 H converted value in D1072 =
‘0 | 30H 3EO0H
‘9 | 39H PLC automatically converts
‘3 | 33H | Content of address | ASCII codes and store the
‘A | 41H | 2103H converted value in D1073 =
‘B | 42H 93AB H
‘0 | 30H PLC automatically converts
‘0’ | 30H | Content of address | ASCII codes and store the
‘0 | 30H | 2104 H converted value in D1074 =
‘0 | 30H 0000 H
‘2 | 32H | LRC CHK 1
‘A | 41H | LRCCHKO
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
106 RSTEF @S NED) Reset Abnormal VFD EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|[KnNY|[KNnMKnS| T |C |D | E | F |RSTEF: 5 steps
S * * *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs 592 se2 |S*2| Ecs |S%?] sse2 [S*?| Ecs |SS7 ise2 |SX?
Operands:

S: Address of communication device n: Operation mode

Explanations:

1.
2.

M1177 = OFF (Default), RSTEF instruction supports COM2 (RS-485).
M1177= ON, RSTEF instruction supports COM2 (RS-485) and COMS3 (which must be the
RS-485 port).
M1177 has to be set up in advance for selecting the target model of VFD. When M1177 = OFF
(Default), RSTEF instruction supports Delta’s VFD-A inverter. When M1177 = ON, these
instructions support other models of VFD inverters, e.g. VFD-B, VFD.
There is no limitation on the times of using RSTEF instruction, however only one instruction can
be executed on single COM port at a time.
If rising-edge (LDP, ANDP, ORP) or falling-edge (LDF, ANDF, ORF) contacts are used before
RSTEF instruction, sending request flags M1122 (COM2) / M1316 (COM3) has to be enabled in
advance for obtaining correct operation.
For detailed information of associated flags and special registers, please refer to RS instruction.
M1177 = OFF, only Delta VFD-A is supported and the definition of each operand is:
a) S1 = Address of VFD-A. Range of S¢: KO to K31
b) n = Communication mode. Range: K1 to K2. n = 1: communicate with VFD at designated
address. n = 2: communicate with all connected VFDs. .
c) RSTEF is a handy communication instruction used for reset when errors occur in AC
motor drive operation.
d) The feedback data from the peripheral equipment will be stored in D1070 to D1080. When
n = 2, PLC will not receive any data.
M1177 = ON, other Delta VFDs are supoported
* 84 =Address of VFD. Range of S1: KO to K255, when 81 is specified as KO, PLC will

broadcast to all connected VFDs
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Program Example: COM2 (RS-485)
Communication between PLC and VFD-B series AC motor drives (ASCIl Mode, M1143 = OFF).

Retry when communication time-out occurs.

M1002
| Set up communication protocol as
— MOV | HB8 | D1120 | oo
SET | M1120 | Retain communication protocol
—— MOV | K100 | D1129 | Setup communication time-out: 100ms
X0
—} SET | M1122 | Sending request
M1129
_H Retry when communication time-out occurs
XOl Communication instruction setting:
— RSTEF| K1 KO Device address: 1 KO: Reserved
Receiving completed
M1127
— | Processing received data
RST | M1127 | ResetM1127.

PLC = VFD, PLC sends: “:01 06 2002 0002 D5 ”
VFD = PLC, PLC sends: “:01 06 2002 0002 D5 ”

Data to be sent (sending messages):

Data Descriptions
‘0’ | 30H | ADR1 , _
7 1 31H | ADRO AC drive address : ADR (1,0)
‘0’ | 30H | CMD 1 .
5 | 36H | CMD 0 Command code: CMD (1,0)
2 | 32H
‘0" | 30H
‘0 | 30H Data address
2 | 32H
‘0" | 30H
‘0" | 30H
‘0 | 30H Data contents
2" | 32H
‘D’ | 44H | LRC CHK1 )
‘5 [ 351 | LRC CHK o | Efror checksum: LRC CHK (0,1)
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Received data (responding messages)

Data Descriptions
‘O | 30H | ADR 1
‘1’ | 3H | ADRO
‘0 | 30H | CMD1
‘6 | 36H | CMDO
2 | 32H
8 28 : Data address
2 | 32H
‘O | 30H
8 gg E Data content
2 | 32H
‘D" | 44H | LRC CHK1
‘5> | 35H | LRCCHKO
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API Mnemonic Operands Function Controllers
ES2/ SA2/
107 LRC |P| 3D (D (D | LRC checksum EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|[KnX|KnNY|[KnMKnS| T|C |D|E |F |LRC, LRCP: 7 steps
S *
n * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |552| ise2 |S*2| Ecs |S%?| isE2 |S*?| Ecs [5%Y isE2 |S%?
Operands:

S: Starting device for ASCIl mode checksum  n: Data length for LRC operation (n = K1 to K256)

D: Starting device for storing the operation result

Explanations:

1. n: n must be an even number. If n is out of range, an error will occur, and the instruction will not
be executed. At this time, M1067 and M1068 = ON and error code H'OE1A will be recorded in
D1067.

2. 16-bit mode: When LRC instruction operates with M1161 = OFF, hexadecimal data starting from
S is divided into high byte and low byte and the checksum operation is operated on n number of
bytes. After this, operation result will be stored in both hi-byte and low byte of D.

3. 8-bit mode: When LRC instruction operates with M1161 = ON, hexadecimal data starting from S
is divided into high byte (invalid) and low byte and the checksum operation is operated on n
number of low bytes. After this, operation result will be stored in low bytes of D (Consecutive 2
registers).

4. Flag: M1161 8/16-bit mode
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Program Example:

Connect PLC to VFD series AC motor drive (ASCII mode, M1143 = OFF), (8-bit mode, M1161 = ON),
Write the data to be sent into registers starting from D100 in advance for reading 6 data from
address H0708 on VFD.

M1002
—| I MOV H86 | D1120 | Setup communication protocol to 9600,7, E, 1

SET | M1120 | Retain communication protocol

MOV | K100 | D1129 | Setup communication time-out: 100ms

g

Sending request puls

—| ﬂ Write data to be sent in advance
pulse

SET | M1122 | Sending request

X10
— ——— RS | D100 | K17 | D120 | K35

Receiving completed

—| l Processing received data
M1123

RST [ M1123 [ ResetM1123

PLC = VFD, PLC sends: “: 01 03 07 08 0006 E7 CRLF ”

Registers for sent data (sending messages)

Register Data Explanation
D100 low byte L 3AH STX
D101 low byte ‘0 30H ADR 1 Address of AC motor
D102 low byte 1’ 31H ADR O drive: ADR (1,0)
D103 low byte ‘0 30H CMD 1 Command code:
D104 low byte ‘3 33H CMD 0 CMD (1,0)
D105 low byte ‘0 30H
3183 :8:\/\/ Eg:: g gg E Starting data address
D108 low byte ‘8’ 38 H
D109 low byte o 30H
BE? llg\\:vv tt:)}/ltts 8 gg E Number of data (words)
D112 low byte ‘6’ 36 H
D113 low byte ‘E’ 45 H LRC CHK 0 Error checksum: LRC
D114 low byte 7 37H LRC CHK 1 CHK (0,1)
D115 low byte CR DH END
D116 low byte LF AH
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The error checksum LRC CHK (0, 1) can be calculated by LRC instruction (8-bit mode, M1161 =
ON).

M1000
|—H7 LRC D101 K12 D113

LRC checksum:01H+03H+07H+08H+ 00H+ 06 H=19 H. Operate 2's complement on 19H
and the result is E7H. Store ‘E’(45 H) in the low byte of D113 and ‘7’ (37 H) in the low byte of D114.

Remarks:

ASCIl mode communication data:

STX ' | Startword = ‘' (3AH)
Address Hi ‘0’ | Communication:
Address Lo ‘1’ 8-bit address consists of 2 ASCIl codes
Function Hi ‘0’ | Function code:
Function Lo ‘3’ 8-bit function consists of 2 ASCII codes
DATA (n-1) ‘2’ | Data content:
....... ‘1 n x 8-bit data consists of 2n ASCI|
DATA O ‘0’ codes
Y
K
g
g
o
LRC CHK Hi ‘D’ | LRC checksum:
LRCCHKLo | ‘7’ 8-bit checksum consists of 2 ASCII codes
END Hi CR | End word:
END Lo LF END Hi = CR (ODH), END Lo = LF(0AH)

LRC checksum: Operate 2’s complement on the summed up value from communication address
to the end of data, i.e. 01H+ 03 H+21H+02H+ 00 H + 02H =29 H, the operation result of 29H
is D7H.
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API Mnemonic Operands Function Controllers
ES2/ SA2/
108 CRC |[P| 3 (D (DD | CRC checksum EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP XY |M|S|K|H|KnX|[KnY|KNnMKnS| T|C |D | E | F |CRC, CRCP: 7 steps
S *
n * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |552| ise2 |S*%2| Ecs |S%?| isE2 |S*?| jEcs [SSY isE2 S%?
Operands:

S: Starting device for RTU mode checksum

D: Starting device for storing the operation result

Explanations:

n: Data length for CRC operation (n = K1 to K256)

1. n: nmust be an even number. If n is out of range, an error will occur, and the instruction will not
be executed. At this time, M1067 and M1068 = ON and error code H'OE1A will be recorded in

D1067.

2. 16-bit mode: When CRC instruction operates with M1161 = OFF, hexadecimal data starting

from S is divided into high byte and low byte and the checksum operation is operated on n

number of bytes. After this, operation result will be stored in both hi-byte and low byte of D.

3. 8-bit mode: When CRC instruction operates with M1161 = ON, hexadecimal data starting from

S is divided into high byte (invalid) and low byte and the checksum operation is operated on n

number of low bytes. After this, operation result will be stored in low bytes of D (Consecutive 2

registers).

4. Flag: M1161 8/16-bit mode
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Program Example:

Connect PLC to VFD series AC motor drive (RTU mode, M1143 = ON), (8-bit mode, M1161 = ON),

Write the data to be sent (H1770) into address H0706 on VFD.

M1002
| Set communication prolocol as
ml NOV | H85 | DI120 | oo OTE
SET | yt1op|  Retain communication setting
Set communication fimeout as
MOV | K100 | D1129 100ms
. SET | M1161| S-bitmode
Sending
request pulse
—H Write data fo be sentin advance
SET | M1122| Sending request
X0
—{F——— RS | D100 | K8 | D120 | K8
Receiving completed
W1123
| Processing received data
RST | M1123 | ResetM1123

PLC = VFD, PLC sends:

01 06 0706 1770 66 AB

Registers for sent data (sending messages)

Register Data Explanation

D100 low byte 01 H Address

D101 low byte 06 H Function

D102 low byte 07H

D103 low byte 06 H | Data address

D104 low byte 17 H

D105 low byte 70H | D3t content

D106 low byte 66 H CRC CHK O

D107 low byte AB H CRC CHK 1
The error checksum CRC CHK (0,1) can be calculated by CRC instruction (8-bit mode, M1161 =
ON).

M1000
f———— CRC | D100 K6 D106

CRC checksum: 66 H is stored in low byte of D106 and AB H in low byte of of D107.
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API Mnemonic Operands Function Controllers
13 ETHRW | | GD G (B () |Ethernet P o se
communication SE2
Type | Bit Devices Word Devices Program Steps
oP X|Y|M|S|K|H|KnXKnY|[KnMKnS| T|C|D|E|F |ETHRW: 9 steps
S *
Sz * * *
D *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE SA2/SE ES2/EX2 SA2/SE
ECs 5527 )apy |SX2| ES2E (882|750 (8X2| e s |S82[7 g, |SX2
Operands:

S1: IP address, communication port number, and read/write mode

D: Source/Destination data register

Explanations:

1. 81: IP address, communication port number, and read/write mode

S2: Device address
n: Data length; Range: K1 to K96 (word), K1 to K256 (bit)

The operand S1 occupies five consecutive data registers. The functions are as follows.

IP address—>1P3.IP2.1IP1.IP0>192.168.0.2
If S1 is D100, the values in D100 and D101 are H'0002 and H’'COAS8 respectively.

IP address: Two data registers are occupied, that is, $4+0 and S1+1.

D100 (S++0)

D101 (S++1)

High Low High Low

IP1 IPO IP3 P2

0 2 192 168
H’0002 H'COA8

S$1+2: Communication port number

The communication port number of the Ethernet port on DVP-SE/ES2-E and that of the

communication card installed in DVP-EH3 are K108. The communication ports on the

left-side Ethernet modules connected to a CPU module are numbered according to their

distances from the CPU module. The numbers start from K100 to K107.

S$1+3: Station address of a slave

S1+4: Read/Write function code setting

The definition is the same as Modbus. The function codes supported are H’'01, H'02, H' 03,
H04, H'05, H’'06, H'OF and H’10.

S,: Device address

The definition is the same as Modbus.

The operand D specifies a source data register or a destination data register. For example, D

specifies D10 and set the function code to H'03; when it reads 2 length of data, the data will be
stored in D10 and D11.
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10.

11.

12.

13.

14.

15.

When setting the function code to H’05, 0 in the operand D means to Reset bit and for other
values in the operand D means to Set bit.

n: Length of data (Unit: word, the setting range: K1 to K96) (Unit: bit, the setting range: K1 to
K256)

If n exceeds the range, it will be taken as the maximum value or the minimum value.
Whenever the instruction is executed, the communication command is sent. Users do not need
to enable a special flag to send the communication command.

The instruction can be used several times. However, if an ETHRW instruction specifies a
module, other ETHRW instructions cannot send communication commands to the module. The
next communication command cannot be sent until the reception is complete or the module
replies that an error occurs.

If a communication command is being received, the reception stops when the execution of the
instruction stops. Besides, the flag related to the command’s having been received and the error
flag are not ON.

The communication timeout is stored in D1349. The default timeout is 3000 milliseconds. The
range of digital values is 1 to 32767. If the communication timeout exceeds the range, it will be
taken as 3000 milliseconds.

The values of bit0 to bit8 in D1395 indicate which communication port has received a command.
For example, if the communication port built in DVP-SE has received a command, “BLD

D1395 K& is satisfied.

The values of bit0 to bit8 in D1396 indicate which module experience an error. For example, if a
reception error occurs in the first left-side DVP-ENO1, “BLD D1396 KO is satisfied.

D1111 is the setting of Modbus communication port; the supported range is 1 to 65535. If the
value 0 is used, it will be seen as the default value 502. It is available for ES2-E V1.46, SE
V2.04 and SE2 V1.0.

When the instruction is executed, user cannot use the online editing function. Otherwise, the
data received will not be stored correctly.

SA2/SX2 v2.62, SE/ES2-E/SE2 V1.00 and later versions support the function codes H'03, H'04,
H’06, and H'10.

SE V1.86, ES2-E/SE2 V1.00 and later versions support the function codes H’01, H'02, H'05,
and H'OF.
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Program Example 1:

(The instruction is sent and received through the Ethernet port built in DVP-SE.)

The IP address stored in D100 and D101 is 192.168.0.2, the communication port number stored in
D102 is K108, the station address stored in D103 is K1, and the function code stored in D104 is
H’03. The device address is H'1000, and two pieces of data are read. When MO is ON, ETHRW is
executed. After the reception of the communication command is complete, bit8 in D1394 is ON. The
data received is stored in D10 and D11.

M1002

— | I MOV H0002 D100 |

| MOV HCO0A8 D101 |

MOV K108 D102 |

|
I
IMOV Kl D103 |
|
I

MOV K3 D104 |

MO
—| ETHRW D100 H1000 D10 K2|

BLD D1394 K8 MOV D10 D20

Program Example 2:
(The instruction is sent and received through the Ethernet port built in DVP-SE.)

The IP address stored in D100 and D104 is 192.168.0.2, the communication port number stored in
D102 is K108, the station address stored in D103 is K1, and the function code stored in D104 is
H'02. The device address is H0400 (X0), and 32 pieces of bit data (X0 to X37) are read. When MO is
ON, ETHRW is executed. After the reception of the communication command is complete, bit8 in
D1395 is ON. The data received is stored in D10: high byte (X0 to X7) and low byte (X10 to X17)
and D11: low byte (X0 to X27) and high byte (X30 to X37).

M 1002

— | MOV | Hoo02 | D100
MOV | HCoAS | D101
MOV | K108 | D102
MOV K1 D103
MOV K2 D104

MO
— | ETHRW| D100 | H400 D10 K32
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
150 || MODRW @%(Q@ MODBUS Read/ Write || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
oP X|Y|M|S |K|H|[KnX|KnNY|[KnMKnS| T|C |D | E | F |[MODRW: 11 steps
S1 * * *
82 * * *
S3 * * *
S *
n * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
ECs 1552 /se2 |52 Ecs |SS2| isE2 |S*2| jEcs [SSY jsE2 |SX?
Operands:

S1: Device address (KO to K254)
K5(HO05), K6(H06), K15(HOF), K16(H10), K23(H17)

S: The function varies with the function code used.

used.

S,: Function code:

function code used.

Explanations:

1.  MODRW supports COM1 (RS-232/RS-485), COM2 (RS-485), and COM3 (which must be the

RS-485 port).

2. Sq¢: Address of the device to be accessed. Range: KO to K254. The address specified by the
function codes K1, K2, K3, K4, and K23 cannot be KO.

3. Sa: Function code. Only the function codes listed below are available currently; other function

K1(H01), K2(H02), K3(H03), K4(H04),

Ss: The function varies with the function code

n: The function varies with the

codes are not executable. Please refer to the program examples below for more information.

Function code Description Models supported
ES2/EX2 V3.28, SS2 V3.24, SA2/SX2
HO1 Reading multiple bit devices V2.82, SE V1.64 , and SE2 V1.00 (and
above)
HO02 Reading multiple bit devices All series
HO3 Rea_ding multiple word All series
devices
HO4 Reading multiple word ES2/EX2 V2.6, SS2 V2.4, SA2/SX2 V2.0,
devices and SE/SE2 V1.0 (and above)
HO5 Writing in a single bit device All series
HO6 Writ.ing in a single word All series
device
HOF Writing in multiple bit devices | All series
H10 Writ.ing in multiple word All series
devices
Reading/Writing in multiple ES2/EX2 V3.2, SS2 V3.0, SA2 V2.6, and
H17 . SX2 V2.4, SE V2.00 and SE2 V1.00 (and
word devices above)
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4. S3: Address of the data to be accessed. If the address is illegal for the designated

communication device, the communication device will respond with an error message and
DVP-PLC will store the error code and associated error flag will be ON. If the function code
is K23, S3 only can specify a data register. Besides, S; is a data register from which data is
read, S3+1 is a data register into which data is written.

Associated registers and flags indicating errors on PLC com ports: (For detailed information

please refer to Points to note of APl 80 RS instruction.)

PLC COM COM1 COM2 COM3
Error flag M1315 M1141 M1319
Error code D1250 D1130 D1253

For example, if 8000H is illegal for DVP-PLC, the error will be in indicated by different set of
flags and registers. For COM2, M1141 will be ON and D1130 = 2; for COM1, M1315 = ON
and D1250 = 3, for COM3, M1319 = ON and D1253 = 3. Please check the user manual of

DVP-PLC for error code explanations.

5. S8: Registers for storing read/written data. Registers starting from S stores the data to be written

into the communication device or the data read from the communication device. If the
function code K23 is used, S is a D device index which indicates the device in which the
communication data string received will be stored, and S+1 is a D device index which
indicates the device in which the data which will be written is stored. If a reading function
code (K2, K3, K4, or K23) is sent through COM2, the communication data string received will
be stored in the register indicated by S, and the conversion data will be stored in D1296 to
D1311. Please refer to program example 1 and program example 3 for more information. If a
reading function code (K2, K3, K4, or K23) is sent through COM1 or COM3, the conversion
data will be stored in the register indicated by S. Please refer to program example 2 and
program example 4 for more information. Users can refer to example 13 and example 14 for

more information about the function code K23.

6. n: Data length for accessing.

When Sz (MODBUS function code) is specified as HO5 which designates the PLC force
ON/OFF status, n = 0 indicates ON and n = 1 indicates OFF.

When S; is specified as HO1, H02, HO3, HO4, HOF, H10, H17 which designate the data
length for accessing, the available set range will be K1 to Km, where m value should be
specified according to communication modes and COM ports as the table below.
(HO1/HO2/HOF, unit: Bit. HO3/H04/H10/H17, unit: Word.) If the function code is H17, n is the
number of data registers from which data is read, n+1 is the number of data registers into

which data is written.
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Communication Communication port Function code

mode P HO01/HO02 | HO3/H04 | HOF H10 H17
COM1 K16

- (RS-232/RS-485) K 64 K16 K 64 K16
COM2 (RS-485) K 64 K16 K 64 K16 K16
COM3 (RS-485) K 64 K16 K 64 K16 K16
COM1 K16

ASCI (RS-232/RS-485) K 64 K16 K 64 K16
COM2 (RS-485) K 64 K8 K 64 K8 K16
COM3 (RS-485) K 64 K16 K 64 K16 K16

7. The functions of 83, S, and n vary with the function code used.

Function code Ss3 S n

Address from which the | Register in which the

HO1 data is read data read is stored Length of data read

HO2 Addrgss from which the | Register in which the Length of data read
data is read data read is stored

HO3 Addrgss from which the | Register in which the Length of data read
data is read data read is stored

HO4 Addrgss from which the | Register in which the Length of data read
data is read data read is stored

HO5 Addrgss 'T‘t° which the No meaning Status value written
data is written

HO6 Address into which the | Register in which the No meanin
data is written data written is stored 9

HOF Addrgss |r_1to which the Reg|ste_r in VYhICh the Length of data written
data is written data written is stored

H10 Addrgss |r_1to which the Reg|ste_r in VYhICh the Length of data written
data is written data written is stored
S3: Address from which | S: Register in which the i

H17 the data is read data read is stored :ﬁeg:jh (t)I: 2??3:23(1
S3+1: Address into S+1: Register in which writtén 9
which the data is written | the data written is stored

8. There is no limitation on the times of using this instruction, however only one instruction can be
executed on the same COM port at a time.

9. Rising-edge contact (LDP, ANDP, ORP) and falling-edge contact (LDF, ANDF, ORF) cannot be
used as drive contact of MODRW (Function code HO1, HO2, HO3, H04, H17) instruction,
otherwise the data stored in the receiving registers will be incorrect.

10. MODRW instruction determines the COM port according to the communication request. The
COM port determination is made following the order: COM1->COM3->COM2. Therefore,
please insert every MODRW instruction right after the sending request instruction for avoiding
errors on the target location for data access.

11. For detailed explanation of the associated flags and special registers, please refer to Points to

note of API 80 RS instruction.

Program Example 1: COM2 (RS-485), Function Code H02 (HO1 is used the same as H02.)

1.

Function code K2 (H02): read multiple bit devices, up to 64 bits can be read.
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2. PLC1 connects to PLC2: (M1143 = OFF, ASCIl mode), (M1143 = ON, RTU Mode)
In ASCII or RTU mode, when PLC’s COM2 sends out data, the data will be stored in D1256 to
D1295. The feedback data will be stored in registers starting with S and converted into D1296
to D1311 in Hex automatically.

4. Take the connection between PLC1 (PLC COM2) and PLC2 (PLC COM1) for example, the
tables below explain the status when PLC1 reads YO to Y17 of PLC2.

M1002

MOV | H87 | D1120 | Set communication protocol as 9600, 8, E, 1

SET | M1120 | Retain communication protocol

MOV | K100 | D1129 | Set communication timeout as 100ms

M1143 = OFF M1143 = ON
RST | M1143 | M1143 = OF —| SET | M1143 | Mias =9

_ﬁ(i—' SET | M1122 | Sending request
—)|((|)—|MODRW| ki | k2 [Hosoo [ po [ ki |

Data length (bit)
Data storing register
Data address YO=H0500

Function code K2
read multiple bits

Receiving completed Connection device
M1127 address K1
—| Processing received data

ASCII mode: The received data is stored in registers starting from DO in ASCII format and
PLC converts the content to registers D1296~D1311 in hexadecimal automatically.

RTU mode: The received data is stored in registers starting from DO in Hex.

RST | M1127 | Reset M1127

ASCII Mode (M1143 = OFF):

When X0 = ON, MODRW instruction executes the function specified by Function Code 02.
PLC1= PLC2 > PLC1 sends: “01 02 0500 0010 E8”

PLC2 =PLC1 > PLC1 receives: “01 02 02 3412 B5”

Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low 0 30H | ADR1 . .
D1256 High T 310 | ADRO Device address: ADR (1,0)
D1257 Low 0 30H | CMD 1 )
D1257 High > 32H | CMD O Control parameter: CMD (1,0)
D1258 Low 0 30H
D1258 High ‘5’ 35H | YO =H0500
D1259 Low ‘0 30 H | Starting Data Address
D1259 High 0 30H
D1260 Low 0 30H
D1260 High ‘o 30 H | Number of Data(count by bit)
D1261 Low 1’ 31H
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Register Data Descriptions
D1261 High 0 30H
D1262 Low ‘E 45H | LRC CHK 1 Checksum: LRC CHK (0,1)
D1262 High ‘8’ 38H | LRC CHKO

Registers for received data (responding messages)

Register Data Descriptions
DO Low ‘0’ 30H | ADR 1
DO High 1’ 31H | ADRO
D1 Low ‘0’ 30H | CMD 1
D1 High ‘2’ 33H | CMDO
gg h?;] g gg E Number of Data (count by Byte)
D3 Low ‘3’ 33H Content of 1234 H
D3 High ‘4’ 34 H PLC automatically converts ASCII
e address 0500H
D4 Low 1 31H to 0515H codes and store the converted
D4 High ‘2’ 32H value in D1296
D5 Low ‘B’ 52H LRC CHK 1
D5 High ‘5’ 35H | LRCCHKO

Analysis of the read status of PLC2 YO to Y17: 1234H

Device Status Device Status Device Status Device Status
YO0 OFF Y1 OFF Y2 ON Y3 OFF
Y4 ON Y5 ON Y6 OFF Y7 OFF
Y10 OFF Y11 ON Y12 OFF Y13 OFF
Y14 ON Y15 OFF Y16 OFF Y17 OFF

RTU Mode (M1143 = ON):

When X0 = ON, MODRW instruction executes the function specified by Function Code 02

PLC1= PLC2 » PLC1sends: “01 02 0500 0010 79 0A”
PLC2 = PLC1 - PLC1receives: “01 02 02 34 12 2F 75"

Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low 01H Address
D1257 Low 02 H Function
D1258 Low 05H YO0 = H0500
D1259 Low 00 H Starting Data Address
ng? tgx (1)8 : Number of Data (count by word)
D1262 Low 79 H CRC CHK Low
D1263 Low OAH CRC CHK High
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Registers for received data (responding messages)

Register Data Descriptions
DO Low 01H Address
D1 Low 02 H Function
D2 Low 02 H Number of Data (Byte
D3 Low 34 H Content of address
D4 Low 12 H H0500 to H0515
D5 Low 2FH CRC CHK Low
D6 Low 75H CRC CHK High

Analysis of the read status of PLC2 YO to Y17: 1234H

Device Status Device Status Device Status Device Status
YO0 OFF Y1 OFF Y2 ON Y3 OFF
Y4 ON Y5 ON Y6 OFF Y7 OFF
Y10 OFF Y11 ON Y12 OFF Y13 OFF
Y14 ON Y15 OFF Y16 OFF Y17 OFF

Program Example 2: COM1(RS-232/RS-485) /| COM3 (RS-485), Function Code H02 (HO1 is used

the same as H02.)

1. Function code K2 (H02): read multiple bit devices. Up to 64 bits can be read.

2. PLC1 connects to PLC2: (M1320 = OFF, ASCIl mode), (M1320 = ON, RTU mode)

3. For both ASCII and RTU modes, PLC COM1/COM3 only stores the received data in registers
starting from S and will not store the data to be sent. The stored data can be transformed and
moved by using DTM instruction for applications of other purposes.

4. Take the connection between PLC1 (PLC COM3) and PLC2 (PLC COM1) for example, the
tables below explain the status when PLC1 reads YO to Y17 of PLC2
® If PLC1 applies COM1 for communication, the below program can be usable by changing:

a) D1109—D1036: communication protocol

b) M1136—M1138: retain communication setting

c) D1252—D1249: Set value for data receiving timeout
d) M1320—-M1139: ASCII/RTU mode selection

e) M1316—-M1312: sending request

f)  M1318—-M1314: receiving completed flag
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M1002
—| I——{ MOoY ‘ HE87 | D1109 | Set communication protocol as 9600,8,E,1
4| SET | M1136 | Retain communication setting
—| MOV | K100 | 01252 | Setreceiving timeout as 100ms
1320 = OFF, M1320= ON
—{ RST |M1320 ‘ M1320 = OFF, —| SET |M1320| e o
X0
_|T|_| SET | M1316 | Sending request
X0
—f ——mobrw| k1 | k2 |Hosoo | Do | k16 |
Data length(bit)

Data storing register

Daltaaddress. Y0=H0500

Function code: K2
read multiple bits
Connection device
Receiving completed address: K1

M1318
_| |__| Processing received data

ASCIll mode: The received data is converted to Hex value
and stored in registers starting from D0
RTU mode: Thereceived data is stored inregisters starting from DO

—| RST | M1318 | Reset M1318

® ASCIl mode (COM3: M1320 = OFF, COM1: M1139 = OFF):
When X0 = ON, MODRW instruction executes the function specified by Function Code 02
PLC1= PLC2, PLC1 sends: “01 02 0500 0010 E8”
PLC2 =>PLC1, PLC1 receives: “01 02 02 3412 B5”

PLC1 data receiving register DO

Register Data Descriptions

PLC converts the ASCII data in address 0500H to 0515H and
DO 1234H .
stores the converted data automatically.

Analysis of the read status of PLC2 YO to Y17: 1234H

Device Status Device Status Device Status Device Status
YO OFF Y1 OFF Y2 ON Y3 OFF
Y4 ON Y5 ON Y6 OFF Y7 OFF
Y10 OFF Y11 ON Y12 OFF Y13 |OFF
Y14 ON Y15 OFF Y16 OFF Y17 |OFF
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® RTU mode (COM3: M1320 = ON, COM1: M1139 = ON):
When X0 = ON, MODRW instruction executes the function specified by Function Code 02
PLC1 = PLC2, PLC1 sends: “01 02 0500 0010 79 0A”
PLC2 = PLCH1, PLC1 receives: “01 02 02 34 12 2F 75"

PLC data receiving register:

Register Data Descriptions
PLC converts the data in address 0500H to 0515H and stores the
DO 1234 H :
converted data automatically.

Analysis of the read status of PLC2 YO to Y17: 1234H

Device Status Device Status Device Status Device Status
YO OFF Y1 OFF Y2 ON Y3 OFF
Y4 ON Y5 ON Y6 OFF Y7 OFF
Y10 OFF Y11 On Y12 OFF Y13 OFF
Y14 ON Y15 OFF Y16 OFF Y17 OFF

Relative flags and data registers when COM1 / COM2 / COM3 works as Master:

COM2 | COM1 | COM3 Function
M1120 | M1138 | M1136 | Retain communication setting
COM. M1143 | M1139 | M1320 | ASCII/RTU mode selection
setting D1120 | D1036 | D1109 | Communication protocol
D1121 | D1121 | D1255 | PLC communication address
Sending | M1122 | M1312 | M1316 | Sending request
request | D1129 | D1249 | D1252 | Set value for data receiving timeout (ms)
Receiving | \11157 | M1314 | M1318 | Data receiving completed
completed
- M1315 | M1319 | Data receiving error
- D1250 | D1253 | Communication error code
M1129 - - Receiving timeout
E M1140 - - Data receiving error
rrors - : :
M1141 ) ) Parameter error. Exception Code is stored in
D1130
D1130 ) i Error code (Exception code) returning from

Modbus communication
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Program Example 3: COM2 (RS-485), Function Code H03 (The function code H04 is the same
as the function code HO03.)
1. Function code K3 (HO3): read multiple Word devices. Up to 16 words can be read. For COM2

ASCII mode, only 8 words can be read.
2. For ASCIl or RTU mode, PLC COM2 stores the data to be sent in D1256 to D1295, converts the

received data in registers starting from S, and stores the converted 16-bit data in D1296 to

D1311

3. Take the connection between PLC (PLC COM2) and VFD-B for example, the tables below
explain the status when PLC reads status of VFD-B. (M1143 = OFF, ASCIl Mode) (M1143 =
ON, RTU Mode)

1002

H

X0

W1127
_||

Recelving completed

MOV | H

(==
=

D1120

— MOV | K100 | D1129

— RST | M1143

Set communication protocol as 9600, 8, E, 1

—— SET | M1120 | Retain communication protoco

Set communication timeout as 100ms

M1143 = OFF n M1143=0N
ASCl mode

X0
—t—— SET | M1122 | Sending request

- UET MH‘H RTU 'T'IUdE!

— ——MODRW[ Kt | K3

H2100 | DO K6

LD'atau ength(word)
Data storing register
Data address: H2100
Function code: K3

read mulfiple words
Connection device

Processing received data

address: K1

ASCII mode : The received ASCII data is stored in registers starting from D0
and PLC converts the ASCII data to Hex valua and stores them in
D1298~D1301 automatically.

RTU mode ; The received data is stored in registers starting from DO in Hex value.

—— RST | M1127 | ResetM1127
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ASCIl mode (M1143 = OFF):

When X0 = ON, MODRW instruction executes the function specified by Function Code 03
PLC = VFD-B, PLC sends: “01 03 2100 0006 D5”

VFD-B = PLC, PLC receives: “01 03 0C 0100 1766 0000 0000 0136 0000 3B”

Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low byte ‘0’ |30H | ADR1 )
D1256 High byte | 4’ | 31 H | ADRO Address of VFD-B: ADR (1,0)
D1257 Low byte ‘0’ |30H | CMD 1
D1257 High b};/te 3 13311 CMD 0 Control parameter: CMD (1,0)
D1258 Low byte ‘2 | 32H
D1258 High byte “1” | 31H
D1259 Low byte | ‘0’ | 30 H | DataAddress
D1259 High byte ‘0" | 30H
Register Data Descriptions
D1260 Low byte ‘0" |30H
D1260 High byte ‘0" |30H
D1261 Low byte ‘0’ | 30 H | Number of data (count by word)
D1261 High byte ‘6" |36 H
D1262 Low byte ‘D’ |44H | LRC CHK1 )
D1262 High byte | 5 | 35 H | LRC CHKo | Checksum: LRC CHK(0,1)

Registers for received data (responding messages)

Register Data Descriptions
DO low byte ‘0’ | 30H | ADR1
DO high byte 1” | 31H | ADRO
D1 low byte ‘0’ |30H | CMD 1
D1 high byte ‘3 |33H| CMDO
D2 low byte ‘0 |30H
D2 high byte C 431 Number of data (count by byte)
D3 low byte ‘0 | 30H 0100 H

. | PLC COM2 automatically
D3 high byt 1 | 31H

'oh OY%e ; Content of converts ASCII codes to Hex
D4 low byte '’ | 30H | address H2100 and stores the converted
D4 high byte ‘0 |30H value in D1296
D5 low byte 1 | 31H 1766 H

. = PLC COM2 automatically
D5 high byte 7 | 37H

on oy = Content of converts ASCII codes to Hex
D6 low byte 6 | 36 H | address H2101 and stores the converted
D6 high byte ‘6" | 36 H value in D1297
D7 low byte ‘0 | 30H 0000 H

. o PLC COM2 automatically
D7 high byte 0 |30H

gn oy — Content of converts ASCII codes to hex
D8 low byte 0' | 30H | address H2102 and stores the converted
D8 high byte ‘0" |30H value in D1298
D9 low byte ‘0 |30H 0000 H

. o PLC COM2 automatically
D9 high byte 0 |30H

ooy — Content of converts ASCII codes to hex
D10 low byte 0" | 30H | address H2103 and stores the converted
D10 high byte ‘0" | 30H value in D1299
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Register Data Descriptions

D11 low byte ‘0" | 30H 0136 H

: y PLC COM2 automatically
D11 high byte 17 | 31H

gn oy - Content of converts ASCII codes to hex
D12 low byte 3 | 33H | address H2104 and stores the converted
D12 high byte ‘6 | 36H value in D1300
D13 low byte ‘0" | 30H 0000 H

: . PLC COM2 automatically
D13 high byte 0 |30H

gh oy = Content of converts ASCII codes to hex
D14 low byte 0' | 30H | address H2105 and stores the converted
D14 high byte ‘0 | 30H value in D1301
D15 low byte ‘3 | 33H | LRC CHK 1
D15 high byte ‘B |42H | LRC CHKO

RTU mode (M1143 = ON):
When X0 = ON, MODRW instruction executes the function specified by Function Code 03
PLC = VFD-B, PLC sends: ” 01 03 2100 0006 CF F4”

VFD-B = PLC, PLC receives: “01 03 0C 0000 0503 0BB8 0BB8 0000 012D 8E C5”

Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low byte 01H Address
D1257 Low byte 03H Function
D1258 Low byte 21H
D1259 Low byte 00 H Data Address
D1260 Low byte 00 H
D1261 Low byte 06 H Number of data (count by word)
D1262 Low byte CFH CRC CHK Low
D1263 Low byte F4 H CRC CHK High

Registers for received data (responding messages)

Register Data Descriptions
DO low byte 0O1H Address
D1 low byte 03 H Function
D2 low byte OCH Number of data (count by byte)
D3 low byte 00 H 0000 H
Y Content of PLC COM2 automatically
D4 low byte 00 H address H2100 | 1ores the value in D1296
D5 low byte 05 H 0503 H
Y Content of PLC COM2 automatically

D6 low byte 03 H address H2101 | iore the value in D127
D7 low byte 0B H 0BB8 H

Content of PLC COM2 automatically
D8 low byte B8 H address H2102 | i es the value in D1298
D9 low byte 0B H 0BB8 H

Content of PLC COM2 automatically
D10 low byte B8 H address H2103 | i1 the value in D1299
D11 low byte 00 H 0000 H

Content of PLC COM2 automatically
D12 low byte 00 H address H2104 | i1 the value in D1300
D13 low byte 01 H Content of 012D H
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Register Data Descriptions
address H2105 PLC COM2 automatically
D14 low byte 2DH store the value in D1301
D15 low byte 8EH CRC CHK Low
D16 low byte C5H CRC CHK High

Program example 4: COM1 (RS-232/RS-485) / COM3 (RS-485), Function Code H03 (The

function code H04 is the same as the function code H03.)

1. Function code K3 (H03): read multiple Word devices, up to 16 words can be read. For COM2
ASCII mode, only 8 words can be read..

2.  PLC COM1 / COMS stores the received data in registers starting from S, and the stored data
can be transformed and moved by using DTM instruction for applications of other purposes.

3.  Take the connection between PLC (if using COM3, using RS-485 port is a must) and VFD-B
for example, the tables below explain the status when PLC reads VFD-B status. (M1320 =
OFF, ASCII Mode ), (M1320 = ON, RTU Mode)

° If PLC applies COM1 for communication, the below program can be usable by changing:
a) D1109—D1036: communication protocol
b) M1136—M1138: retain communication setting
c) D1252—D1249: Set value for data receiving timeout
d) M1320—M1139: ASCII/RTU mode selection
e) M1316—M1312: sending request
f) M1318—M1314: receiving completed flag
M1002
—H—— MOV ‘ H87 ‘ D1‘109‘ Set communication protocol as 9600,8,E,1
—— SET |M1136‘ Retain communication setting
— MOV l K100 l D1252 ‘ Set communication timeout as 100ms
M1320 = OFF M1320=ON
W RST |IVI1320‘ 1320 = OF 4 SET ‘I\MBZO‘ e
—}‘| | SET ‘ M1316 ‘ Sending request
X0
—4 b——{moprw| k1 | K3 [H2100 | Do | ke |

Data length(word)

Data storing register
Data address: H2100
Function code: K3
Read multiple words
Connection device
M1318 address: K1

—| |——‘ Processing received data

Receiving completed

ASCIl mode: The receiveddata is converted to Hex value
and stored in registers starting from DO
RTU mode: Thereceived data is stored inregisters starting from DO

—‘ RST | M1318 ‘ Reset M1318
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ASCIl mode (COM3: M1320 = OFF, COM1: M1139 = OFF):

When X0 = ON, MODRW instruction executes the function specified by Function Code 03
PLC = VFD-B, PLC sends: “01 03 2100 0006 D5"

VFD-B = PLC, PLC receives: “01 03 0C 0100 1766 0000 0000 0136 0000 3B”

Registers for received data (responding messages)

Register Data Descriptions

PLC converts ASCII codes in 2100 H and stores the converted
DO 0100 H :
data automatically.
PLC converts ASCII codes in 2101 H and stores the converted
data automatically.
PLC converts ASCII codes in 2102 H and stores the converted
data automatically.
PLC converts ASCII codes in 2103 H and stores the converted
data automatically.
PLC converts ASCII codes in 2104 H and stores the converted
data automatically.
PLC converts ASCII codes in 2105 H and stores the converted
data automatically.

D1 1766 H

D2 0000 H

D3 0000 H

D4 0136 H

D5 0000 H

RTU mode (COM3: M1320 = ON COM1: M1139 = ON):

When X0 = ON, MODRW instruction executes the function specified by Function Code 03
PLC = VFD-B, PLC sends: ” 01 03 2100 0006 CF F4”

VFD-B = PLC, PLC receives: “01 03 0C 0000 0503 0BB8 0BB8 0000 012D 8E C5”

Registers for received data (responding messages)

Register | Data Descriptions

DO 0000 H PLC conyerts data in 2100 H and stores the converted data
automatically.

PLC converts data in 2101 H and stores the converted data
automatically.

PLC converts data in 2102 H and stores the converted data
automatically.

PLC converts data in 2103 H and stores the converted data
automatically.

PLC converts data in 2104 H and stores the converted data
automatically.

PLC converts data in 2105 H and stores the converted data
automatically.

D1 0503 H

D2 0BB8 H

D3 0BB8 H

D4 0136 H

D5 012D H
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Program example 5: COM2 (RS-485), Function Code H05

1. Function code K5(H05): Force ON/OFF bit device

2. PLC1 connects to PLC2: (M1143 = OFF, ASCIl mode), (M1143 = ON, RTU Mode)

3. n=1indicates Force ON (set FFOOH) and n = 0 indicates Force OFF (set 0000H)

4. For ASCII or RTU mode, PLC COM2 stores the data to be sent in D1256 to D1295 and stores
the received data in D1070 to D1085

5. Take the connection between PLC1 (PLC COM2) and PLC2 (PLC COM?1) for example, the
tables below explain the status when PLC1 Force ON PLC2 YO.

M1002
_H__{ MOV | He7 ‘D‘Hzo‘ Set communication protocol as 9600,8,E,1

_| SET IMMZO | Retain communication protocol

_| MOV | K100 |D1129| Set receiving timeout as 100ms

M1143 = OFF M1143 = ON
RST |MW‘3‘ ASCII mode Al SET |M1143| RTU mode

_|ﬂ—| SET IMMgzI Sending request
X0
—H—'MODRWI K1 I K5 |H0500| DO | K1 |

\— Force ON status (Set FFOOH)

Reserved

Dataaddress . Y0 =H0500

Function Code K5
Force ON/OFF bit device

Connection device address: K1

Receiving completed
M1127

—H——' Processing received data |

ASCIll mode: The received datais storedinD1070-D1085 in ASCII format
RTU mode: The received data is storedin D1070~D1085in Hex

—| RST |M112?| Reset M1127

ASCIl mode (M1143 = OFF):

When X0 = ON, MODRW instruction executes the function specified by Function Code 05
PLC1 = PLC2, PLC sends: “01 05 0500 FF00 6F”

PLC2 = PLC1, PLC receives: “01 05 0500 FF00 6F”

Registers for data to be sent (sending messages)
Register Data Descriptions

D1256 low byte ‘0’ | 30H| ADR1 . )
D1256 high byte 7 1 31Al ADRO Device address: ADR (1,0)

0
1
D1257 low byte ‘0 | 30H| CMD 1
5
0

CMD (1,0) Control parameter

D1257 highbyte | 5 | 35H| CMD 0
D1258 low byte ‘0" | 30H
D1258 highbyte | '5° | 35H

D1259 low byte 0 | 30| DataAddress
D1259 highbyte | ‘0’ | 30 H
D1260 lowbyte | F | 46 H

High byte to be force ON/OFF

D1260 high byte ‘F | 46H

3-368



3.

Instruction Set

Register Data Descriptions
D1261 low byte ‘0" | 30H
D1261 high byte 0 | 30H Low byte to be force ON/OFF
D1262 low byte ‘6’ | 36 H| LRC CHK 1 .
D1262 high byte | ‘F' | 46 H| LRC CHK 0 Checksum: LRC CHK (0,1)

Registers for received data (responding messages)

Register Data Descriptions
D1070 low byte ‘0’| 30H| ADR1
D1070 high byte ‘1’| 31H| ADRDO
D1071 low byte ‘0] 30H| CMD 1
D1071 high byte ‘5’| 35H| CMDO
D1072 low byte ‘0| 30H
D1072 high byte ‘5" | 35H| pata Address
D1073 low byte ‘0| 30H
D1073 high byte ‘0| 30H
D1074 low byte ‘F| 46H| .
D1074 high byte 1 461 High byte to be force ON/OFF
D1075 low byte ‘0’ | 30H
D1075 high byte ‘0 | 30 H Low byte to be force ON/OFF
D1076 low byte ‘6’| 36 H| LRC CHK 1
D1076 high byte ‘F| 46H| LRC CHKO

RTU mode (M1143 = ON)
When X0 = ON, MODRW instruction executes the function specified by Function Code 05
PLC1= PLC2, PLC1 sends: “01 05 0500 FF00 8C F6”

PLC2 =PLC1, PLC1 receives: “01 05 0500 FF00 8C F6”

Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low byte 01H Address
D1257 Low byte 05H Function
D1258 Low byte 05H
D1259 Low byte 00H | DataAddress
D1260 Low byte FF H _
D1261 Low byte 00 H Data content (ON = FFOOH)
D1262 Low byte 8CH CRC CHK Low
D1263 Low byte F6 H CRC CHK High

Registers for received data (responding messages)

Register Data Descriptions
D1070 Low byte 01H Address
D1071 Low byte 05H Function
D1072 Low byte 05H
D1073 Low byte ooH | DataAddress
D1074 Low byte FFH _
D1075 Low byte 00 H Data content (ON = FFOOH)
D1076 Low byte 8CH CRC CHK Low
D1077 Low byte F6 H CRC CHK High
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Program example 6: COM1(RS-232/RS-485) / COM3 (RS-485), Function Code H05

1. Function Code K5 (HO05): Force ON/OFF bit device.

2. PLC1 connects PLC2: (M1320 = OFF, ASCII Mode ), (M1320 = ON, RTU Mode)

3 n = 1 indicates Force ON (set FFOOH) and n = 0 indicates Force OFF (set 0000H)

4. PLC COM1/COMS3 will not process the received data.

5 Take the connection between PLC1 (PLC COMS3) and PLC2 (PLC COM1) for example, the
tables below explain the status when PLC1 reads YO to Y17 of PLC2

If PLC1 applies COM1 for communication, the below program can be usable by changing:

D1109—D1036: communication protocol

M1136—M1138: retain communication setting

D1252—D1249: Set value for data receiving timeout

M1320=0N

M1320 | BT mode

M1320—M1139: ASCII/RTU mode selection

M1316—M1312: sending request

M1318—M1314: receiving completed flag

M1002

I MOV H87 D1109 Setcommunication protocol as 9600,8,E,1
—I SET M1136 Retain communication protocol
MOV K100 D1252 Setreceiving timeoutas 100ms
M1320 = OFF ]
RST M1320 ASCI mode SET
X0
_Hl_ SET M1316 Sendingrequest

X0
—H—IMODRW' K1 | K5 |H0500| DO | K1 |

Receiving completed

M1318

]

Received data

ASCIll mode: No processing onreceived data .

RTU mode: No processing on received data .

—‘ RST

M1318 | ResetM1318

ASCIl mode (COM3: M1320 = OFF, COM1: M1139 = OFF):
When X0 = ON, MODRW instruction executes the function specified by Function Code 05
PLC1 = PLC2, PLC sends: “01 05 0500 FF00 6F”

PLC2 = PLCH1, PLC receives: “01 05 0500 FF00 6F”

(No data processing on received data)

Force ON status (Set FFOOH)
Reserved

Data address : YO =H0500

Function Code K5:
Force ON/OFF bit device

Caonnection device address: K1
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RTU mode (COM3: M1320 = ON, COM1: M1139 = ON):
When X0 = ON, MODRW instruction executes the function specified by Function Code 05

PLC1= PLC2, PLC1 sends: “01 05 0500 FF00 8C F6”

PLC2 =PLC1, PLC1 receives: “01 05 0500 FF00 8C F6”

(No data processing on received data)

Program Example 7: COM2 (RS-485), Function Code H06

1.
2.
3.

Function code K6 (HO6): Write in single word device.

Set the value to be written into VFD-B in the register specified by operand S.
For ASCIlI or RTU mode, PLC COM2 stores the data to be sent in D1256 to D1295 and

received data in D1070 to D1085.

Take the connection between PLC (PLC COM2) and VFD-B for example, the tables below
explain the status when PLC reads status of VFD-B. (M1143 = OFF, ASCIl Mode) (M1143 =
ON, RTU Mode)

M1127

M1002
—| I MOV H87 D1120 Set communication protocol as 9600,8,E,1
SET M1120 Retain communication protocol
MOV K100 D1129 Setreceiving timeoutas 100ms
M1143 = OFF M1143=0ON
X0 RST M43 ASCIl mode SET M1143 RTU mode
—H'i SET M1122 Sending request
X0
—| I— MODRW K1 K5 HO0500 DO K1

Receiving completed

l— Force ON status (Set FFOOH)

Reserved

Data address : Y0 =H0500
Function Code K5:

Force ON/OFF bit device

Connection device address: K1

—

Processing received data

ASCIll mode: The received datais storedin D1070~D1085 in ASCII format
RTU mode: The received data is storedinD1070~D1085in Hex.

RST

M1127

ASCIl mode (M1143 = OFF)
When X0 = ON, MODRW instruction executes the function specified by Function Code 06
PLC = VFD-B, PLC sends: “01 06 2000 1770 52”

VFD-B = PLC, PLC receives: “01 06 2000 1770 52”

Reset M1127
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Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low byte ‘0’ | 30H | ADR 1 Device address of VFD-B:
D1256 High byte ‘1’ | 31H | ADRO ADR (1,0)

D1257 Lowbyte | ‘0 | 30H | CMD 1
D1257 Highbyte | ‘6’ | 36H | CMD 0
D1258 Low byte | 2' | 32H
D1258 Highbyte | ‘0’ | 30 H

Control parameter: CMD (1,0)

D1259 Low byte | ‘0’ | 301 | DataAddress

D1259 Highbyte | ‘0" | 30H

D1260 Low byte 1 | 31H

D1260 High byte | 7 | 37 H | Data H1770 = K6000.

D1261 Low byte 7 | 37 H | content The content of register D50

D1261 High byte ‘0" | 30H
D1262 Low byte ‘5> | 35H | LRC CHK 1
D1262 High byte 2 | 32H | LRC CHKO

Checksum: LRC CHK (0,1)

Registers for received data (responding messages)

Register Data Descriptions
D1070 Low byte ‘0’ | 30H | ADR 1
D1070 High byte 1’ | 31H | ADRO
D1071 Low byte ‘O | 30H | CMD1
D1071 High byte ‘6’ | 36H | CMDO
D1072 Low byte 2 | 32H
D1072 High byte ‘0 | 30H
D1073 Low byte ‘0 | 30H
D1073 High byte ‘0" | 30H

Data Address

D1074 Lowbyte | 1" | 31H

D1074 Highbyte | 7' | 37 H

D1075 Low byte | 7' | 37 H | D2t content
D1075 High byte | ‘0’ | 30 H

D1076 Lowbyte | 6 | 36 H | LRC CHK 1
D1076 Highbyte | 5 | 35H | LRC CHK 0

RTU mode (M1143 = ON)

When X0 = ON, MODRW instruction executes the function specified by Function Code 06
PLC = VFD-B, PLC sends: “01 06 2000 1770 8C 1E”

VFD-B — PLC, PLC receives: “01 06 2000 1770 8C 1E”

Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low byte 01 H Address
D1257 Low byte 06 H Function
D1258 Low byte 20H
D1259 Low byte 00 H Data Address
D1260 Low byte 17H Data H1770 = K6000.
D1261 Low byte 70H content The content of register D50
D1262 Low byte 8CH CRC CHK Low
D1263 Low byte 1EH CRC CHK High
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Registers for received data (responding messages)

Register Data Descriptions
D1070 Low byte 01 H Address
D1071 Low byte 06 H Function
D1072 Low byte 20 H
D1073 Low byte 00 H Data Address
D1074 Low byte 17 H Data content
D1075 Low byte 70 H
D1076 Low byte 8CH CRC CHK Low
D1077 Low byte 1EH CRC CHK High

Program example 8: COM1 (RS-232/RS-485) /| COM3 (RS-485), Function Code H06

1.

2
3.
4

Function code K6 (H0O6): Write in single Word device.
Set the value to be written into VFD-B in the register specified by operand S.
PLC COM1/COM3 will not process the received data.
Take the connection between PLC (PLC COM3) and VFD-B for example, the tables below
explain the status when PLC COM3 writes in single Word device in VFD-B (M1320 = OFF,
ASCIl Mode ), (M1320 = ON, RTU Mode)

If PLC applies COM1 for communication, the below program can be usable by changing:

a) D1109—D1036: communication protocol

b) M1136—M1138: retain communication setting

d) M1320—M1139: ASCII/RTU mode selection

)
)
c) D1252—D1249: Set value for data receiving timeout
)
e) M1316—M1312: sending request

f) M1318—M1314: receiving completed flag

M1002
—H ll MOV | H87 | D1109 l Set communication protocol as 9600,8,E,1
" SET | M1136| Retain communication setting
—l MOV | K100 | D1252 | Setreceiving timeoutas100ms
M1320 = ON M1320 = OFF
RST | m13z0 | NI320-CF —] seT [ mM1320 | Rrd o
X0
_Hl—l SET |M1316| Sending request
X0

— ———moorw| k1 | K6 |H2000] Dso | k1 |

Data length
Data register: D50=H1770

Data address: H2000
Function code: K6
Write in single Word data

Connection device
address: K1

Receiving completed
M1318

— |——| Received data [

ASCIlI mode: No processing onreceived data .
RTU mode: No processing on received data .

—| RST | M1318 |ResetM1318
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ASCIl mode (COM3: M1320 = OFF, COM1: M1139 = OFF):

When X0 = ON, MODRW instruction executes the function specified by Function Code 06
PLC = VFD-B, PLC sends: “01 06 2000 1770 52”

VFD-B = PLC, PLC receives: “01 06 2000 1770 52”

(No data processing on received data)

RTU mode (COM3: M1320 = ON, COM1: M1139 = ON)

When X0 = ON, MODRW instruction executes the function specified by Function Code 06
PLC = VFD-B, PLC sends: “01 06 2000 1770 8C 1E”

VFD-B — PLC, PLC receives: “01 06 2000 1770 8C 1E”

(No data processing on received data)

Program Example 9: COM2 (RS-485), Function Code HOF

1.
2.
3.

Function code K15 (HOF): write in multiple bit devices. Up to 64bits can be written.

PLC1 connects to PLC2: (M1143 = OFF, ASCIl Mode), (M1143 = ON, RTU Mode)

For ASCII or RTU mode, PLC COMZ2 stores the data to be sent in D1256 to D1295 and the
received data in D1070 to D1085.

Take the connection between PLC1 (PLC COM2) and PLC2 (PLC COM?1) for example, the
tables below explain the status when PLC1 force ON/OFF YO to Y17 of PLC2.

Set value: K4Y0=1234H
Device | Status | Device | Status | Device | Status | Device | Status

YO OFF Y1 OFF Y2 ON Y3 OFF
Y4 ON Y5 ON Y6 OFF Y7 OFF
Y10 OFF Y11 ON Y12 OFF Y13 OFF

Y14 ON Y15 OFF Y16 OFF Y17 OFF

H87 | D1120 | Setcommunication protocol as 9600, 8, E, 1

SET | M1120 | Retain communication protocol

MOV | K100 | D1129 | Setreceiving fimeout as 100ms

M1143 = OFF M1143=0N
. S0l RUnae
—H Sending request
X0
— F——fmoorw| k1 [ kts [rosoo ] oo | ks |

:

Data length(bit)
Data storing register
Data address: H0500

Function code: K15
Wite in multiple bit devices

Receiving completed Connection device

Mi127 address: K1
Processing received data

ASCIl mode: The received data is stored in D1070~D1085 in ASCII format.
RTU mode: The received data is stored in D1070~D1085 in Hex format.

M1127 | ResetMt127

i
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ASCIl mode (M1143 = OFF)

When X0 = ON, MODRW instruction executes the function specified by Function Code HOF.
PLC1 = PLC2, PLC sends: “ 01 OF 0500 0010 02 3412 93"~

PLC2 = PLC1, PLC receives: “ 01 OF 0500 0010 DB ”

Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low byte | ‘0’ 30H | ADR1 , _
D1256 High byte| 1 31H | ADRO Device address: ADR (1,0)
D1257 Low byte | ‘0’ 30H | CMD 1
D1257 High byte| ‘F’ 46H | CMDO
D1258 Low byte | ‘0’ 30H
D1258 High byte| ‘5’ 35H
D1259 Low byte | ‘0’ 30H
D1259 High byte| ‘0’ 30H
D1260 Low byte | ‘0’ 30H
D1260 High byte| ‘0’ 30H
D1261 Low byte | ‘1’ 31H

Control parameter: CMD (1,0)

Data Address

Number of Data (count by bit)

1
D1261 High byte| ‘0’ 30 H
D1262 Low byte | ‘O’ 30 H
D1262 High byte| 2 | 32H | CYie Count
D1263 Low byte | ‘3’ 33 H
D1263 High byte| ‘4’ 46 H 1234H
D1264 Low byte | ‘1’ 33 H | Datacontents | Content of register DO

D1264 High byte| ‘2’ 46 H
D1265 Low byte | ‘9’ 39H | LRCCHK 1
D1265 High byte| ‘3’ 33H | LRCCHKO

Checksum: LRC CHK (0,1)

Registers for received data (responding messages)

Register Data Descriptions
D1070 Low byte | ‘0’ 30H | ADR1
D1070 High byte| ‘1’ 31H | ADRO
D1071 Low byte | ‘0’ 31H | CMD 1

F
0

D1071 High byte| ‘F’ 46H | CMDO
D1072 Low byte | ‘0’ 30H
D1072 High byte| ‘5’ 35H
D1073 Low byte | ‘0’ 30H | Data Address
D1073 High byte| ‘0’ 30H
D1074 Low byte | ‘0’ 30H
D1074 High byte| ‘0’ 30H
D1075 Low byte | ‘1’ 31H
D1075 High byte| ‘O’ 30H
D1076 Low byte | ‘D’ 44H | LRC CHK 1
D1076 High byte| ‘B’ 42H | LRC CHKO

Number of Data(count by bit)
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RTU mode (M1143 = ON)

When X0 = ON, MODRW instruction executes the function specified by Function Code HOF
PLC1 = PLC2 > PLC1 sends: “01 OF 0500 0010 02 34 12 21 ED”

PLC2 = PLC1 > PLC1 receives: “01 OF 0500 0010 54 CB”

Registers for data to be sent (sending messages)

Register Data Descriptions
D1256 Low byte 01H Address
D1257 Low byte OF H Function
D1258 Low byte 05H
D1259 Low byte 00 H Data Address
ng? tgx Eﬁz (1)8 : Number of Data(count by bit)
D1262 Low byte 02H Byte Count
D1263 Low byte 34 H Data content 1 Content of DO: H34
D1264 Low byte 12H Data content 2 Content of D1: H12
D1265 Low byte 21H CRC CHK Low
D1266 Low byte EDH CRC CHK High

Registers for received data (responding messages)

Register Data Descriptions
D1070 Low byte 01 H Address
D1071 Low byte OF H Function
D1072 Low byte 05H
D1073 Low byte 00 H Data Address
D1074 Low byte 0O0OH .
D1075 Low byte 10H Number of Data(count by bit)
D1076 Low byte 54H CRC CHK Low
D1077 Low byte CBH CRC CHK High

Program example 10: COM1 (RS-232/RS-485) / COM3 (RS-485), Function Code HOF
1. Function code K15 (HOF): write in multiple bit devices. Up to 64 bits can be written
2. PLC1 connects to PLC2: (M1143 = OFF, ASCIl mode), (M1143 = ON, RTU mode)
3. PLC COM1/COMS3 will not process the received data.
4 Take the connection between PLC1 (PLC COMS3) and PLC2 (PLC COM1) for example, the
tables below explain the status when PLC1 force ON/OFF YO to Y17 of PLC2.
Set value: K4Y0=1234H

Device | Status | Device | Status | Device | Status | Device | Status
YO0 OFF Y1 OFF Y2 ON Y3 OFF
Y4 ON Y5 ON Y6 OFF Y7 OFF
Y10 OFF Y11 ON Y12 OFF Y13 OFF
Y14 ON Y15 OFF Y16 OFF Y17 OFF
) If PLC applies COM1 for communication, the below program can be usable by changing:
a) D1109—D1036: communication protocol
b) M1136—M1138: retain communication setting
c) D1252—D1249: Set value for data receiving timeout
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d) M1320—M1139: ASCII/RTU mode selection
e) M1316—M1312: sending request

f) M1318—M1314: receiving completed flag

M1002
— | MOV | H87 | D1109 | Setcommunication protocol as 9600, 8, E, 1

SET | M1136 | Retain communication protocol

MOV | K100 | D1252 | Setreceiving timeoutas 100ms

M1320=0ON

M1320 = OFF
RST | M1320 — SET | M1320 R miode

ASCll mode

X0
—{t——— SET | M1316 | Sending request

X0
—HiMODRW K1 K15 | H0500 [ DO K16
L Datalengthbit
Data storing register

Data address: H0500

Function code: K15
Write in muttiple bit devices

Connection device
address: K1

Receiving completed
M1318

Received data

ASCII mode: No processing on received data .
RTU mode: No processing on received data .

RST | M1318 | ResetM1318

ASCIl mode (COM3: M1320 = OFF, COM1: M1139 = OFF):

When X0 = ON, MODRW executes the function specified by Function Code HOF
PLC1 = PLC2, PLC sends: “ 01 OF 0500 0010 02 3412 93~

PLC2 = PLC1, PLC receives: “ 01 OF 0500 0010 DB ”

(No data processing on received data)

RTU mode (COM3: M1320 = ON, COM1: M1139 = ON):

When X0 = ON, MODRW executes the function specified by Function Code HOF
PLC1 = PLC2, PLC1 sends: “01 OF 0500 0010 02 34 12 21 ED”

PLC2 = PLC1, PLC1 receives: “01 OF 0500 0010 54 CB” ,

(No data processing on received data)

Program Example 11: COM2 (RS-485), Function Code H10
1. Function code K16 (H10): Write in multiple Word devices. Up to 16 Words can be written. For
PLC COM2 ASCII mode, only 8 words can be written.
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2. For ASCII or RTU mode, PLC COM2 stores the data to be sent in D1256 to D1295, and the
received data in D1070 to D1085.
3.  Take the connection between PLC COM2 and VFD-B AC motor drive for example, the tables

below explain the status when PLC COM2 writes multiple word devices in VFD-B.

M1002
—H MOV | H87 | D1120 | Setcommunication protocol as 9600, 8, E, 1
SET | M1120 | Retain communication protocol
MOV | K100 | D1129 | Setcommunication timeout as 100ms
RST | M1t43 | MIt43=OFF —{ SET | Mttg3 | MI143=ON
Yo ASCli mode RTU mode
—|t——— SET | M1122 | Sending request
X0
—HiMODRW K1 K16 | H2000 | D50 K2
I—Data length(word)
Data storing register
Data address: H2000
Function code: K16
write in multiple Words
Receiving completed Connecti?(n1 device
M1127 address:
— | Processing received data
ASCli mode: The received data s stored in D1070~D1085 in ASCII format
RTU mode: The received datais stored in D1070~D1085in Hex
RST | M1127 [ ResetM1127

ASCIl mode (M1143 = OFF)

When X0 = ON, MODRW instruction executes the function specified by Function Code H10
PLC =VFD-B, PLC transmits: “01 10 2000 0002 04 1770 0012 30”

VFD=PLC, PLC receives: “01 10 2000 0002 CD”

Registers for data to be sent (sending messages)

Register Data Descriptions

D1256 Lowbyte | ‘O’ | 30H | ADR 1 _

D1256 High byte | 4’ | 31 H | ADRO Address of VFD: ADR (1,0)
D1257 Lowbyte | 1’ | 31H | CMD 1
D1257 Highbyte | ‘0’ | 30H | CMD 0
D1258 Low byte | 2 | 32 H
D1258 High byte | ‘0" | 30 H
D1259 Low byte | ‘0" | 30 H
D1259 High byte | ‘0" | 30 H
D1260 Low byte | ‘0" | 30 H
D1260 High byte | ‘0" | 30 H
D1261 Lowbyte | ‘0" | 30 H
D1261 High byte | 2 | 32 H
D1262 Lowbyte | ‘0" | 30 H | Byte Count

Control parameter: CMD (1,0)

Data Address

Number of Register
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Register Data Descriptions
D1262 High byte ‘4 | 34H
D1263 Low byte 1" | 31H
D1263 High byte 7 | 37TH Data contents 1 The content of register D50:
D1264 Low byte | ‘7 | 37 H H1770 (K6000)
D1264 High byte ‘0 | 30H
D1265 Low byte ‘0" | 30H
D1265 High byte ‘0" | 30H Data contents 2 The content of register D51:
D1266 Low byte 1" | 31H H0012 (K18)
D1266 High byte 2 | 32H
D1267 Low byte ‘3 | 33H | LRC CHK 1 :
D1267 Highbyte | ‘0 | 30H | LRC CHK 0 LRC CHK (0.1) s error check

Registers for received data (respon

ding messages)

Register Data Descriptions
D1070 Low byte ‘0’ | 30H | ADR1
D1070 High byte 1’ | 31H | ADRDO
D1071 Low byte 1’ | 31H | CMD1
D1071 High byte ‘0’ | 30H | CMDO
D1072 Low byte 2 | 32H
D1072 High byte ‘0" | 30H
D1073 Low byte | ‘0’ | 301 | Dat@Address
D1073 High byte ‘0" | 30H
D1074 Low byte ‘0" | 30H
D1074 High byte ‘0" | 30H .
D1075 Low byte o | 30H Number of Register
D1075 High byte 2" | 32H
D1076 Low byte ‘C’ | 43H | LRC CHK1
D1076 High byte ‘D’ | 44H | LRCCHKDO

RTU mode (M1143 = ON)

When X0 = ON, MODRW instruction executes the function specified by Function Code H10
PLC =VFD-B,PLC transmits: “01 10 2000 0002 04 1770 0012 EE 0C”
VFD-B=PLC, PLC receives: 701 10 2000 0002 4A08”

Registers for data to be sent (sendi

ng messages)

Register Data Descriptions
D1256 Low byte 01H Address
D1257 Low byte 10H Function
D1258 Low byte 20H
D1259 Low byte 00 H Data Address
D1260 Low byte 00H .
D126 Low byte 02 H Number of Register
D1262 Low byte 04 H Byte Count
D1263 Low byte 17H Data i
D1264 Low byte 70 H content 1 The content of D50: H1770 (K6000)
D1265 Low byte 00H Data i
D1266 Low byte 12H content 2 The content of D51: HO012 (K18)
D1262 Low byte EEH CRC CHK Low
D1263 Low byte OCH CRC CHK High
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Registers for received data (responding messages)

Register Data Descriptions
D1070 Low byte 01 H Address
D1071 Low byte 10 H Function
D1072 Low byte 20 H
D1073 Low byte 00 H Data Address
D1074 Low byte O0OH .
D1075 Low byte 02 H Number of Register
D1076 Low byte 4AH CRC CHK Low
D1077 Low byte 08 H CRC CHK High

Program example 12: COM1 (RS-232/RS-485) / COM3 (RS-485), Function Code H10
1. Function code K16 (H10): Write in multiple Word devices. Up to 16 Words can be written. For
PLC COM2 ASCII mode, only 8 words can be written.
2.  PLC COM1/COMS3 will not process the received data
Take the connection between PLC COM3 and VFD-B for example, the tables below explain
the status when PLC COMS3 writes multiple Words in VFD-B. (M1320 = OFF, ASCIlI mode)
(M1320 = ON, RTU mode)
® |f PLC applies COM1 for communication, the below program can be usable by changing:
a) D1109—D1036: communication protocol
b) M1136—M1138: retain communication setting
c) D1252—D1249: Set value for data receiving timeout
d) M1320—M1139: ASCII/RTU mode selection
e) M1316—M1312: sending request
f) M1318—-M1314: receiving completed flag
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M1002
—| } MOV H87 D1109 | Setcommunication protocol as 9600,8.E,1
SET M1136 Retain communication setting
MOV K100 D1252 | Setcommunication timeoutas 100ms
M1320 =ON
M1320 | M1320 = OFF M1320
%0 RST ASCII mode _| SET RTU mode
—|t—— SET M1316 Sending request
X0
—I |7 MODRW K1 K16 H2000 D50 K2
[ Dpata length: K2
Datat register:
D50 = H1770, D51=H12
Data address. H2000
Function Code: K16
Write in multiple Word data
Receiving completed Connection device address: K1
M1318

—] |——| Received data

ASCIllI mode: No processing on received data

RTU mode: No processing on received data .

RST M1318 | ResetM1318

ASCII mode (COM3: M1320 = OFF, COM1: M1139 = OFF):

When X0 = ON, MODRW executes the function specified by Function Code H10
PLC =VFD-B, PLC sends: “01 10 2000 0002 04 1770 0012 30”

VFD=PLC, PLC receives: “01 10 2000 0002 CD”

(No processing on received data)

RTU Mode (COM3: M1320=0On, COM1: M1139=0n):

When X0 = ON, MODRW executes the function specified by Function Code H10
PLC =VFD-B,PLC sends: “01 10 2000 0002 04 1770 0012 EE 0C”
VFD-B=PLC, PLC receives :"01 10 2000 0002 4A08”

(No processing on received data)
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Program example 13: COM2 (RS-485)), Function Code H17
1. Function code K23 (H17): Data is read from multiple word devices and data is written into
multiple word devices. Data can be read from 16 word devices at most, and data can be
written into 16 word devices at most.
2. Inthe ASCIl or RTU mode, the data received is stored in the registers starting from the
register indicated by the index value in S.
3. The connection between PLC-A (PLC COM2) and PLC-B:
Data is read from multiple word devices in PLC-B into PLC-A, and data is written into
multiple word devices in PLC-B from PLC-A. (M1143=0FF, ASCII Mode) (M1143=0ON, RTU

Mode)
M1002

4‘ MOV ‘ H87 ‘D1120‘ Set communication protocol as 9600, 8, E, 1

7 M1120 Retain communication protocol

—{ MOV ‘ K100 ‘ D1129 ‘ Set communication timeout as 100ms
M1143 = OFF - M1143 = ON
RST M1143 ASCII mode SET M1143 RTU mode

—{ MOV H H1100 H DO ‘ThedataisreadfromtheaddressH1100.

—{ MOV H H1000 H D1 ‘ The data is written into the address H1000.

K3000 ‘ D10 ‘ The data is read into D3000.

K4000 H D11 ‘ The data is written from D4000.

4{ MOV K2 ‘ D20 ‘ The length of the data which is read is K2.
4{ MOV K2 ‘ D21 ‘ The length of the data which is written is K2.
X0
—14 SET | M1122 | Sending request
X0

ﬂ\‘{MODRW‘ K1 ‘ KZB‘ DO ‘ D10 ‘ DZO‘

D20: Length of the data read

L D21: Length of the data written
D10:The index value indicates the register into which the data is read.
D11: The index value indicates the register from which the data is written.
DO: Address from which the data is read
D1: Address into which the data is written
Function code: K23
The data is read from/written into multiple word devices.
Connection device
address: K1

4‘ ‘—4{ Processing received data ‘

ASCIl mode : The received ASCII data is stored in the registers starting from D3000.
RTU mode : The received data is stored in the registers starting from D3000 in Hex value.

7 M1127 | Reset M1127

) ASCIl Mode (M1143=0FF)
When X0=0ON, MODRW executes the function specified by the function ode H17.
PLC-A =PLC-B, PLC-A sends: “01 17 1100 0002 1000 0002 04 1770 0012 06”
PLC-B=PLC-A, PLC-A receives: “01 17 04 0100 1766 66”

Registers in PLC-A for received data (responding messages)
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Register Data Description
D3000 Low byte ‘o 30H | ADR 1
D3000 High byte | “1’ 31H | ADRO
D3001 Low byte 1’ 31H | CMD 1
D3001 High byte | 7 37H | CMDO
82885 h?;;} bgg/tfe 2 gg : Number of data (bytes)
D3003 Low byte ‘0 30H
82882 E;%: bb;/ttae (1) g; : Contents of the address 1100H
D3004 High byte | ‘0’ 30H
D3005 Low byte 1’ 31H
ggggg ::'C'J?: bb%tae g :;2: Contents of the address 1101H
D3006 High byte | ‘6’ 36H
D3007 Low byte ‘6’ 36H LRC CHK 1
D3007 High byte | ‘@ 36H LRC CHK 0

RTU Mode (M1143=0N)
When X0=0ON, MODRW executes the function specified by the function ode H17.

PLC-A=PLC-B,PLC-A sends:

PLC-B=PLC-A, PLC-Areceives: “01 17 04 0100 1766 7701”

Registers in PLC-A for received data (responding messages)

“01 17 1100 0002 1000 0002 04 1770 0012 A702”

Register Data Description
D3000 Low byte 01H Address
D3001 Low byte 17H Function
D3002 Low byte 04 H Number of data (bytes)
D3003 Low byte 01H
D3004 Low byte 00 H Contents of the address 1100H
D3005 Low byte 17H
D3006 Low byte 56 H Contents of the address 1101H
D3007 Low byte 77H CRC CHK Low
D3008 Low byte 01H CRC CHK High
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Program example 14: COM1 (RS-232/RS-485)/ COM3 (RS-485), Function Code H17

1. Function code K23 (H17): Data is read from multiple word devices and data is written into

multiple word devices. Data can be read from 16 word devices at most, and data can be written

into 16 word devices at most.

registers starting from the register indicated by the index value in S+1. Users can use the

In the ASCII or RTU mode, the data received through COM1/COM3 on the PLC is stored in the

instruction DTM to transform and move the data.
3. The connection between PLC-A (PLC COM3) and PLC-B:

® Data is written into multiple word devices in PLC-B from PLC-A. (M1320=0OFF, ASCII Mode)

(M1320=0ON, RTU Mode)

® [f COM1 on PLC-A is connected, the program can be modified as shown below.

a) D1109—D1036: Communication protocol

b) M1136—M1138: The communication setting is retained.

c) D1252—D1249: Communication timeout

d) M1320—M1139: Choice between the ASCIl mode and the RTU mode

e) M1316—M1312: The sending of the data though the communication instruction is
requested.

f) M1318—M1314: The receiving of the data through the communication instruction is
complete.

M1002
—{ —{ MOV ‘ H87 ‘ D1109 ‘ Set communication protocol as 9600, 8, E, 1

7 M1136 | Retain communication protocol

4{ MoV ‘ K100 ‘ D1252 ‘ Set communication timeout as 100ms
M1320 = OFF - M1320 =ON
RST M1320 ASCIl mode SET M1320 RTU mode

—{ MoV H H1100 H DO ‘ The data is read from the address H1100.

4‘ MoV H H1000 H D1 ‘ The data is written into the address H1000.

—{ MoV ‘ K3000‘ D10 ‘ The data is read into D3000.

4‘ MoV ‘ K4000H D11

—{ MOV ‘ K2 ‘ D20 ‘ The length of the data which is read is K2.

4‘ MoV ‘ K2 ‘ D21

The data is written from D4000.

The length of the data which is written is K2.

X0
—H SET Sending request

X0

ﬂ\‘{MODRW‘ K1 ‘ K23‘ DO ‘ D10 ‘ DZO‘

D20: Length of the data read
L D21: Length of the data written
D10:The index value indicates the register into which the data is read.

D11: The index value indicates the register from which the data is written.
DO: Address from which the data is read

D1: Address into which the data is written

Function code: K23

The data is read from/written into multiple word devices.

Connection device

address: K1

Processing received data

ASCII mode : The received ASCII data is stored in the registers starting from D3000 in Hex value.
RTU mode : The received data is stored in the registers starting from D3000 in Hex value.

M1318 | Reset M1318
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ASCII Mode (COM3: M1320=0FF; COM1: M1139=0FF):

When X0=0ON, MODRW executes the function specified by the function ode H17.
PLC-A =PLC-B, PLC-A sends: “01 17 1100 0002 1000 0002 04 1770 0012 06”
PLC-B=PLC-A, PLC-Areceives: “01 17 04 0100 1766 66”

Registers in PLC-A for received data (responding messages)

Register Data Description

D3000 0100H PLC-A converts ASCII c_odes in 1100H and stores the
converted data automatically.
PLC-A converts ASCII codes in 1101H and stores the
converted data automatically.

D3001 1766H

RTU Mode (COM3: M1320=0ON; COM1: M1139=0N):

When X0=0ON, MODRW executes the function specified by the function ode H17.
PLC-A =PLC-B,PLC-A sends: “01 17 2100 0002 2000 0002 04 1770 0012 A702”
PLC-B=PLC-A, PLC-Areceives: “01 17 04 0100 1766 7701”

Registers in PLC-A for received data (responding messages)

Register Data Description

D3000 0100 H PLC-A cpnverts data in 1100H and stores the converted data
automatically.

PLC-A converts data in 1101H and stores the converted data
automatically.

D3001 1766 H
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API|| Mnemonic Operands Function Controllers
. ES2/ SA2/
206|| ASDRW GOEYD ASDA servo drive EX2/ | SS2 | SE/ | sx2
RIW EC5 SE2
Jype Bit Devices Word Devices Program Steps
OoP XY |M|S|K|H[|KnX[KnY[KnM|KnS| T|C |D | E | F |[ASDRW: 7 steps
S1 * * *
82 * * *
S *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs 552 ise2 [S*%2| Ecs  |S%?| isE2 |S*?| JEcs 5S4 ysE2 S%?
Operands:

S+1: Address of servo drive (KO to K254)

Explanations:

S,: Function code

S: Register for read/written data

1. ASDRW communication instruction supports COM2 (RS-485) and COM3 (which must be the

RS-485 port)

not receive feedback data.

S.: function code. Please refer to the table below.

Explanations of function code:

S4: station number of servo drive. Range: KO to K254. KO indicates broadcasting, i.e. PLC will

S: Register for read/written data. Please refer to the table below for explanations.

Exclusively for ASDA of A-type, AB type, A+ type, B type

Code Function Parameter Com. Addr. Read/Write data (Settings)
KO(HO) |Status monitor P0-04 to 0004H to S$+0 to S+4: Please refer to
P0-08 0008H explanations in ASDA manuals.
S$+0 to S+7: Please refer to
K1(H1) Blogk Data Read |P0-09 to 0009H to explanations in ASDA manuals.
Register P0-16 0010H .
B Type is not supported.
. S$+0 to S+7: Please refer to
K2(H2) Blogk Data Write |P0-09 to 0009H to explanations in ASDA manuals.
Register P0-16 0010H .
B Type is not supported.
. S: Range: 1 to 3000, 4999,
K3(H3) |JOG Operation P4-05 0405H 4998, 5000
K4(H4) |Servo ON/OFF P2-30 021EH S: K1 = ON, Others = OFF
K5(H5) Speed Command [P1-09 to 0109H to S$+0 to S+2: Range: -5000 to
(3 sets) P1-11 010BH +5000
K6(H8) Torque Command |P1-12 to 010CH to S$+0 to S+2: Range: -300 to
(3 sets) P1-14 010EH +300
For A2-type only
Code Function Parameter Com. Addr. Read/Write data (Settings)
Status monitor P0-09 to S$+0 to S+9: Please refer to
K16(H10) (Read) PO-13 0012H to 001BH |explanations in ASDA-A2
manual.
. S$+0 to S+7: Please refer to
Status monitor P0-17 to : :
K17(H11) selection (Write) |P0-20 0022H to 0029H emxapr:ir;.fmons in ASDA-A2
K18(H12)|Mapping P0O-25 to 0032H to 0039H |S+0 to S+7: Please refer to
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For A2-type only
Code Function Parameter Com. Addr. Read/Write data (Settings)
parameter (Write) |P0-28 explanations in ASDA-A2
manual.
: S: Range:
K19(H13)|JOG Operation  |P4-05 040AH 1 to 5000, 4999, 4998, 0
K20(H14) ,(Asu;(:\l;gré'l\:l;g;tllzc;n P2-30 023CH S: K1 = ON, Others = OFF
K21(H15) %p:eeg)comma”d P1-09 to P1-11/0112H to 0117H | 320 10 §*5 Range:-60000 to
K22(H16) ;I'é)rsqeL;:)Command Elli to 0118H to 011DH f;(())oto S$+5: Range: -300 to
Block Data Read / S$+0 to S+7: Please refer to
Write Register P0-35 to explanations in ASDA-A2
K23(H17) (for mapping PO-38 0046H to 004DH manual.
parameter )

For relative M flags and special D registers, please refer to explanations of API 80 RS

instruction.

Program example 1: COM2 (RS-485)

1.

When X0 = ON, PLC will send out communication commands by COM2 to read status of servo

drive.

When PLC received the feedback data from ASDA, M1127 will be active, and the read data will

be stored in DO to D4.

3-387




DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2&TP Operation Manual - Programming

M1(|)02
|

_|

MOV | H87 | D1120 | Setcommunication protocolas 9600,8,E,1

— SET | M1120 | Retaincommunication sefting

— MOV | K100 | D1129 | Settime-outvalueas100ms

—— RST | M1143 | SetupinASClimode ~ — SET | M1143 | SetupinRTUmode

X0
= SET | M1122 | Sending request

— F——ASDRW| K1 | K0 | DO

| Data Register
Function Code: KO
Monitor ASDA status
ASDAaddress:K1
M1127
—| I Processing received data

ASClimode: Store the received data into specified registers D0~D4 in Hex

RTU model’ Store the received data into specified registers D0~D4 in Hex

— RST | M1127 | Resetcommunication completed flag M1127

Program example 2: COM3 (for RS-485 only)

1. When MO = ON, PLC sends communication commands by COM3 to read servo drive status.

2. When PLC received the feedback data from ASDA, M1318 will be active, and the read data will
be stored in DO to D4.
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Instruction

Set

M1002
—H MOV H87 | D1109 | Setcommunication protocol as 9600,8,E,1
— SET | M1136 Retain communication setting
— MOV | K100 | D1252 | Setreveiving time-outas100ms
— RST | M1320 | SetupinASClimode ~ — SET | M1320 | SetupinRTUmode
MO
_m_ SET | M1316 | Sendingrequest
MO
—|——AsDRW| K1 | K0 | Do
l DataRegister
Function Code: KO
Manitor ASDA status
ASDA address: K1
M1318
—| I Processing received data
ASCII mode: Store the received data into specified registers DO~D4 in Hex
RTU model” Store the received data into specified registers DO~D4 in Hex
—— RST | M1318 | Resetcommunication completed flagM1318

Points to note:
Relative flags and special D registers of COM2/COM3 :

com2 COM3 Function Description
M1120 M1136 Retain communication setting
Protocol | M1143 | M1320 | ASCII/RTU mode selection
setting D1120 D1109 Communication protocol
D1121 D1255 PLC communication address
Sending | M1122 | M1316 | Sending request
request D1129 D1252 Communication timeout setting (ms)
Receiving | /1157 | \1318 | Data receiving completed
completed
- M1319 Data receiving error
- D1253 Communication error code
M1129 - Communication timeout setting (ms)
M1140 i COM2 (R_S_-485) MODRD/MODWR/MODRW
Errors data receiving error
MODRD/MODWR/MODRW parameter error
M1141 - (Exception Code exists in received data)
Exception Code is stored in D1130
COM2 (RS-485) Error code (exception code)
D1130 - . L
returning from Modbus communication
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API || Mnemonic Operands Function Controllers
L ES2/ SA2/
205 || DMVRW | GD G2 DMV communication || exo/ | 550 | SE/ | sx2
command EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|[KnM|KnS| T |C |D | E | F [DMVRW: 9 steps
St *
S *
D+ *
D2 * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |S52| ise2 |52 Ecs |S%?| isE2 |S*2| jEcs [S%? isE2 SX?
Operands:

S+1: Communication port on a PLC S2: Function of a DMV D1: Source or destination device

D2: Communication flag device

Explanations:

The models supported are SS2 V3.2 and above.

S+ specifies a communication port on a PLC for sending/receiving data and station numbers. Only
the communication ports on a PLC are supported. Please refer to the description of the PLC
used for more information.

S1+0 to $1+3 are described below.

Number Description Remark
S1+0 COMonaPLC Please refer to the description of a PLC.
. Applicable to a serial communication port
St+1 gt,at\'/on address ofa | ps485/RS232/RS422)
K1 to K254
S1+2, $1+3 Reserved Reserved
Description of S1+0:
Communication port S1+0 Numbers must be used

K1 to K5

COMonaPLC K1 to K5 represent PLC COM1 to PLC S1+0 to S1+1
COMS.

Sz is used to set a communication function code. The devices that these operand occupies, and the

functions of the devices are described below.

Number Description Remark
S2+0 Communication combination Please refer to the description of the function
function code codes below.
Sp+1 Communication address It is only applicable to KO, and is not applicable
to other codes.
0: Reading
S2+2 Reading/Writing Other values: Writing

It is only applicable to KO, and is not applicable
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Number Description Remark

0: Reading

Other values: Writing

It is only applicable to KO, and is not applicable
to other codes.

It is used to set the length of the data
read/written. A word is a unit of measurement
for length. The maximum number of words
which can be read/written is 16.

Sy+2 Reading/Writing

S,+3 Communication data length

S,+0: Communication combination function code

Function Attribute®” Function
code
There is no communication combination. Users can define a DMV
KO Ror W communication command. Please refer to DMO Module Manual for

more information about the registers which can be read/written. The

data read/written are stored in the devices starting from D1.

Communication combination commands sent to a DMV#2;

1) DMV trigger 1 is enabled.

2) The value in S2+3 indicates the number of data read from the
output data area in a DMV. (The maximum number of words which
can be read is 16.) The data read is stored in the devices starting
from D:.

Communication combination commands sent to a DMV:

1) The DMV program number indicated by the value in D1 is used.
(The value in D1 is in the range of 0 to 31.)

2) DMV trigger 1 is enabled.

Communication combination commands sent to a DMV:

1) The DMV program number indicated by the value in D1 is used.
(The value in D1 is in the range of 0 to 31.)

2) DMV trigger 1 is enabled.

3) The value in S2+3 indicates the number of data read from the
output data area in a DMV. (The maximum number of words which
can be read is 16.) The data read is stored in the devices starting
from D:.

Communication combination commands sent to a DMV:

K4 w 1) The values in D1+0 and D1+1 are written into internal memory 1.

2) DMV trigger 1 is enabled.

Communication combination commands sent to a DMV:

1) The values in D1+0 and D++1 are written into internal memory 1.

2) DMV ftrigger 1 is enabled.

K5 W and R |3) The value in S2+3 indicates the number of data read from the
output data area in a DMV. (The maximum number of words which
can be read is 16.) The data read is stored in the devices starting
from D».

Communication combination commands sent to a DMV:

K6 w 1) The values in D1+0 and D+4+1 are written into internal memory 2.

2) DMV trigger 1 is enabled.

Communication combination commands sent to a DMV:

1) The values in D1+0 and D++1 are written into internal memory 2.

2) DMV ftrigger 1 is enabled.

K7 W and R |3) The value in S2+3 indicates the number of data read from the

output data area in a DMV. (The maximum number of words which

can be read is 16.) The data read is stored in the devices starting

from D».

K1 W and R

K2 w

K3 W and R
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Note#': W and R mean that a writing communication command is executed first, and then a
reading communication command is executed. If the function code used is K3, the D operand
functions as a source device at first, and then functions as a destination device when a reading
command is executed.
Note#2: If a communication combination command is used, S2+1 and S;+2 will be set by the PLC
according to the communication combination command.

D1 is a source device or a destination device. Please refer to the description of the function codes
above.

D: is a communication state flag. It occupies three consecutive devices. It is described below.

Number On Remark
If the DMV is busy, a communication
. command will be resent automatically until

D2+0  The DMV'is busy. the DMV replies that the communica{ion is
complete.

Dy +1 The comr_nunication with

the DMV is complete.
D,+2 Communication error or The DMV does not reply after a timeout

timeout period.

Whenever the instruction is enabled, the PLC automatically reset D2 to Off.

Example 1: Users define a DMV communication command. COM2 on a PLC communicates with a

DMV. H0888 is written into the communication address H10DO in the DMV. The control procedure is

described below.

1-1: Write K2 into D0. (COM2 on the PLC is used.) Write K1 into D1. (The station address of the
DMV is K1.)

1-2: Write KO into D4. The users define a DMV communication command by themselves, and write

the command message into D5 to D7.

Operand Device Value Description

S2+0 D4 KO Communication combination function code
So+1 D5 H10DO0 Communication address

S2+2 D6 K1 Reading/Writing

S2+3 D7 K1 Communication data length

1-3: When MO is On, the PLC communicates with the DMV according to the communication data
and the communication port set by the users, and H0888 in D8 is written into H10DO in the
DMV.

1-4: When the PLC sends the data, the operand D2 (Y0) is On (the DMV is busy).

1-5: When the DMV replies successfully, D2+1 (Y1) in the PLC is On (the communication with the
DMV is complete).

1-6: If the DMV does not reply after the timeout period 100 ms, the PLC will set D2+2 (Y2) to On (a

communication timeout occurs).
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1-7: If the DMV replies with an execption code, the PLC will resend the command to the DMV
automatically, and go back to step 1-3 to step 1-5.

The program in the PLC and the comments are shown below.

_M;DID? !MOV Ha7 D120 ‘ Communication protocol 9600, 8 E, 1
!SET M1120 ‘ Retaining the communication protocal
!MOV K100 01129 ‘ Communication timeout 100ms
!MOV K2 DO ‘ COM2
!MOV K1 o1 ‘ Communication station number 1
!MOV KD D4 ‘ Using the combination function code KO
!Mov H10D0 D5 ‘ Communication address H10D0
!Mov K D6 ‘ Writing
!MOV K1 o7 ‘ The length of the data written is one word.
!Mov Hasg Da ‘ The value in the source register is H388.
(0]
| ——JomvRw Do D4 08 0 ‘
END

Example 2: The combination function code K3 is used. COM2 on a PLC communicates with a DMV.

The control procedure is shown below.

2-1. Write K2 into DO. (COMZ2 on the PLC is used.) Write K1 into D1. (The station address of the
DMV is K1.)

2-2. The operand S»+0 specifies D4. Write K3 into D4. The function code K3 is used (There are

three communication commands.)The message required are written into S2+3 and Ds.
Communication

Operand| Device Value Description
command
First D, D8 H0014 ;gg DMV program number used is
It does not need to be set. The PLC
Second - - -

enables DMV trigger 1 by itself.

The value in S2+3 indicates the
Third S2+3 D7 K2 number of data read from the output
data area in a DMV.

2-3. When MO is ON, the PLC sends communication data to the DMV accoding to the
communication combination command order specified by the function code K3.
2-4. When the PLC sends the data, the operand Dz (YO0) is On (the DMV is busy).
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2-5. When the DMV replies to the three communication commands successfully, D2+1 (Y1) in the
PLC is On (the communication with the DMV is complete).

2-6. If the DMV does not reply after the timeout period 100 ms, the PLC will set D2+2 (Y2) to On (a
communication timeout occurs).

2-7. If the DMV replies with an execption code, the PLC will resend the command to the DMV
automatically, and go back to step 2-3 to step 2-5.

The program in the PLC and the comments are shown below.

_M;DIDE !mov He7 01120 | Cormmunication protocol 9600, 8, E, 1
lSET w1120 ‘ Retaining the communication protocol
!MOV K100 D11z ‘ Communication imeout 100ms
ov k2 0o | comz
lMO\f K1 ™M ‘ Communication station number 1
!MO\K K3 D4 | IUsing the combination function code K3
!Mo\; 2 o7 | The length of the data received is twio words.
!MOV H14 D8 ‘ The value written is H14.
MO
- }—‘DM\;RW oo D4 D8 ¥0 ‘
EMD

Remark: D8 in the example is described below.

3-1. When the first command is sent, the value in D8 indicates a program number. In the example,
program number 20 is used, and therefore H14 (or K20) is written into D8 in advance.

3-2. The the third command is sent, D8 becomes a start device in which data received from the
DMV is stored. In the example, two-word data is read. When the completion flag is ON, the

data read is stored in D8 and D9.
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API || Mhemonic Operands Function
Controllers
Self-defined SAD/
337 ETHRS S1, S2, S3, S4, D1, D2 Ethernet ES2-E| SS2 | SE SX2
communication port
Type | Bit Devices Word Devices Program Steps
OoP XY |M|S|K|HKnX[KnY|[KNnMKnS| T|C |D | E |F |ETHRS: 13 steps
Sq *
S *
Ss3 *
S4 * * *
D, *
D, *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/|[ES2/EX2
ECs | SS2[SA2/SE|SX2| ES2E (8S2| SE |gyo| Ecs |SS2[SA2/SE|SX2
Operands:

S1: Local communication port, target IP address, communication port and UDP/TCP mode

S,: Communication mode Ss: Data source

D2: Receiving completion flag

Explanations:

1.
2.

S4: Data length

D1: Receive data address

This instruction is currently available for DVP-SE series PLC with firmware V1.83 or later.

S is for setups of local communication port, target |IP address, communication port and

UDP/TCP mode. This operand occupies 5 consecutive devices.

IP address settings: this occupies 2 consecutive devices, S1+1 and S4+2 respectively
IP definition = IP3.IP2.1P1.IP0 = 192.168.0.2
If S1is D100, the input value should be:

D100 (S1+0) D101 (S1+1) D102 (S1+2) D103 (S1+3) D104 (S4+4)
High Low High Low
Local port Target port UDP/TCP
(IP1) (IPO) (IP3) (IP2)
0 2 192 168 0, 1
0 to 65535 0 to 65535
H’0002 H'COA8 0=UDP, 1=TCP

S, is where you can set up modes. Client mode 0 and 1 are exchangeable and the

connections are active. Server mode 2, 3 and 4 are exchangeable and the connections are

active. But it is required to disconnect the connection when switching between different

modes.

3-395

3



DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/ISE2&TP Operation Manual - Programming

Value Description of
S, receiving mode Remark
in S2 S2+1
After the sending is
Client Mode
complete, no receiving is
0 Unused 0 cannot be set in the sending
allowed, and a completion
data length Ss.
flag will be set to ON.
Client Mode
A. 0 cannot be set in the sending
data length S4. (before
firmware V1.90 for DVP12SE)
Complete the sending first, Receiving
B. 0 can be set in the sending
and then start receiving. After | timeout setting;
data length S4and that
1 receiving is complete, a unit: 1 ms;
indicates not sending but start
completion flag will be setto | setting range:
to receive data. (available for
ON. 100 to 32000
ES2-E with firmware V1.2, or
later, 12SE with firmware V1.92
or later, and 26SE with
firmware V1.00 or later)
Receiving
timeout setting;
Complete the receiving first,
unit: 1 ms;
after the receiving is done,
setting range: Server Mode
send the packets. After the
2 100 to 32000; 0 cannot be set in the sending
sending is complete, a
when the setting | data length Sa4.
completion flag will be set to
value is 0, it
ON.
means no
timeout.
Receiving
timeout setting;
When the receiving time is unit: 1ms;
less than setting value in setting range:
Server Mode
3 S2+1, after receiving the 100 to 32000;
Ssis invalid in this mode.
communication packet, the when the setting
receiving is complete. value is 0, it
means no
timeout.
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Value Description of
S, receiving mode Remark
in S2 S2+1
Server mode
Sending specific
The value in 84 cannot be 0 in this
communication data Invalid
4 mode. The value exceeding the
(SE: FW V1.95 or later and parameter
range will be seen as the
ES2E: FW V1.46 or later )
maximum or the minimum value.
Mode 2: Contents for the packets to be sent should be ready. Once the receiving is done, the

sending is executed immediately.

Mode 3+4: Contents for the packets to be sent can be ready before the next scan cycle. The

sending is executed in the next scan cycle.

Target port descriptions: S; and $1+0, S1+1, §4+2, §4+3

Start Local Remote
Remote IP | communication | communication Description
Mode
port port
Specific IP
0,1 address 0 0 lllegal
Master mode,
0, 1 Specific IP 0 Not equal to 0 Specifies the_IP address; but
address not specify the local
communication port.
0, 1 Specific IP |\t equal to 0 0 llegal
’ address q 9
Master mode,
Specific IP Specifies the IP address,
0,1 P Not equal to 0 Not equal to 0 local communication port
address L
and remote communication
port
0,1 0.0.0.0 No limit to the No limit to the lllegal
value value
2.3 4 Specific IP 0 No limit to the lllegal
address value
Slave mode,
2.3 4 Specific IP Not equal to 0 0 Not specify the IP ad'dre'ss
address and remote communication
port
Specific IP Slave mode,
2,3,4 P Not equal to 0 Not equal to 0 Specify the IP address and
address o
remote communication port
No limit to the
2,3,4 0.0.0.0 0 lllegal
value
Slave mode,
2,3, 4 0.0.0.0 Not equal to 0 0 Not specify the IP address
and remote communication
port
Slave mode,
2,3, 4 0.0.0.0 Notequalto O | Notequaltoo | NOtspecifythe IPaddress
and remote communication
port
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Local Remote
Remote IP | communication | communication Description
port port

Start
Mode

Specific IP 0 No limit to the lllegal

234 address value

10.

11.

The operand Ss and Ss specify source data registers and data length. For example : S3
specifies D150 and the value in S4 is 10. The instruction ETHRS will send 10 bytes of data,
starting from the low byte in D150, D151, D152 and so on. Users can use the instruction DTM
to transform 16-bit data into 8-bit data when the transformation is required. The setting range
for S4 is 1 to 200 words. If the setting values exceed the setting range, the system will use the
minimum (1) or the maximum (200) to operate.

The operand D4 specifies a destination data register. For example, D specifies D10 and D10 is
the received data length; the unit is byte. The data received will be stored starting from D11,
low byte in D11, D12, D13 and so on. The maximum receiving data length is 200 words; data
length exceeds this limit will not be stored in D. Users can use the instruction DTM to transform
16-bit data into 8-bit data when the transformation is required.

D specifies the reception completion flag and only M device can be used. When the
instruction is executed, and the transmission of packets is complete, this flag will be set to ON.
Users can learn from this flag to see if the transmission is complete or not. Once it is set to ON,
users need to set it to OFF. When there is any error occurred during the instruction execution
or any timeout occurred, the flag will not be ON.

Once the instruction is executed, the communication begins. There is no need to use any
special flag to trigger the sending. When the instruction is executed, there will be a special M
shown to indicate the execution.

There is no limitation on the times of using this instruction in the program. However, only one
instruction can be executed at a time.

When the instruction is forcedly stopped, the communication will also be stopped. And the
completion flag D2 will not be ON.

When this instruction is executed, do not use the Online Mode; otherwise, errors may occur
when receiving and storing data.

This instruction is available for the following models and firmware versions.

Series ES2-E 12SE  26SE/SE2

Firmware
version

(For mode 4 in Sy, it is only available for SE PLC CPU with firmware V1.95 or later and ES2-E

with firmware V1.6 or later.)

V1.08 V1.88 V1.0
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12. Relative special flags and registers for the instruction ETHRS:

Item

Function Defaults

StopeRun

Attributes

M1196

ON: the connection of the self-defined
Ethernet communication port is enabled.
When the instruction ETHRS stops, the
connection will still be kept.

ON=> OFF: the connection will be disabled.
Off: use the instruction ETHRS to control the

Off

connection, when the instruction is

executed, the connection is enabled.

Off

R/W

M1197

ON: the instruction ETHRS is being

executed.

Off

Off

M1198

ON: when there is a communication error or
a communication timeout, the control on the
connection of the self-defined Ethernet
communication port is through M1196.
When the communication timeout occurs, of
the communication instruction must be
stopped and then start the instruction again

to start the communication.

Off

R/W

D1176

Error code 0

D1227
D1228

During execution of the ETHRS instruction,
if it is in the receiving mode, D1227 and
D1228 show the sender’s IP address.
(available for ES2-E V1.2, 12SE V1.92,
26SE V2.00) (available for ES2-E with
firmware V1.2, or later, 12SE with firmware
V1.92 or later, and 26SE with firmware
V1.00 or later)

13. If M1198 is ON, it means communication errors occur, and an error code will be stored in

D1176. For other error codes, please refer to the following table.
When S1+4=0 (UDP mode)

Error code Description
H2003 The value exceeds the range.
H600C The local socket has been used.
H600D Ethernet network is not connected.
H6209 UDP Socket illegal IP address
H620A UDP Socket illegal communication mode
H620C UDP Socket illegal address for sending data
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Error code Description
H620D UDP Socket the length of sent data exceeds the range
H620E UDP Socket the device where data are sent exceeds the range
H620F UDP Socket illegal address for receiving data
H6210 UDP Socket the length of data actually received exceeds the range.
H6211 UDP Socket the device where data are received exceeds the range.
H6213 UDP Socket the size of data actually received is larger than the set data.
H6215 UDP Socket is not connected
H6217 UDP Socket connection has been triggered

When S1+4=1 (TCP mode)

Error code Description
H2003 The value exceeds the range.
H600C The local socket has been used.
H600D Ethernet network is not connected.
H6200 TCP Socket illegal IP address
H6201 lllegal TCP Socket communication mode setting
H6202 lllegal TCP Socket mode setting
H6203 TCP Socket illegal address for sending data
H6204 TCP Socket the length of sent data exceeds the range
H6205 TCP Socket the device where data are sent exceeds the range
H6206 TCP Socket illegal address for receiving data
H6207 TCP Socket the length of received data exceeds the range
H6208 TCP Socket the device for receiving data exceeds the range
H6212 TCP Socket communication timeout
H6213 TCP Socket the size of data actually received is larger than the set data.
H6214 TCP Socket connection is rejected by the remote equipment
H6215 TCP Socket has not been connected
H6217 TCP Socket connection has been triggered.
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14. The already used communication ports are as below.

Communication
UDP/TCP Description
Port

TCP 502 Modbus TCP communication
TCP 44818 EtherNet/IP explicit message
UDP 67

DHCP communication
UDP 68
UDP 2222 EtherNet/IP implicit message
UDP 44818 EtherNet/IP explicit message
UDP 20006

For internal parameter download
UDP 20008

15. Descriptions for relevant flags during communication:

TCP MODE:
M1196=0ON: Communication port is connected

»  Master/Slave mode; communication is working fine.

M1197 = ON, this indicates the communication is active. Make sure the TCP connection
is ready or is waiting to be connected and checking its relative communication settings
are set, the data length is less than 200 characters and if the slave is responding.

After data is sent or received, M1197 stays ON and a completion flag will be set to ON.
(You can reset this flag to OFF.)

If the ETHRS instruction is stopped, the communication will be kept, and the setting of
Keep Alive Timeout will not affect the communication status.

If the ETHRS instruction is executed again, the completion flag will be reset to OFF.
When you set M1196 to OFF, the communication will be stopped.

»  Master/Slave mode; an error occurs during communication.

M1197 = ON, this indicates the communication is active. Make sure the TCP connection
is ready or is waiting to be connected.

When an error occurs, M1198 is ON, and the error codes will be shown in D1176.
Execute ETHRS instruction again, after the problem is fixed, and M1198 is reset to OFF.
If receiving time out is enabled in Master mode, it starts counting after the sending is

done.

If receiving time out is enabled in Slave mode, it starts counting after the connection is
established.
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M1196=0OFF: Use ETHRS instruction to control the connection; when it is executed, the

connection is established.

»  Master/Slave mode; communication is working fine.

M1197 = ON, this indicates the communication is active. Make sure the TCP connection
is ready or is waiting to be connected and checking its relative communication settings
are set, the data length is less than 200 characters and if the slave is responding.

After data is sent or received, M1197 stays ON and a completion flag will be set to ON.
(You can reset this flag to OFF.)

When the connection time is exceeding the setting value in Keep Alive Timeout (default:
30 ms), the connection will be switched off. M1197 is set to OFF.

If the ETHRS instruction is executed again, the completion flag will be reset to OFF.

»  Master/Slave mode; an error occurs during communication.

® M1197 = ON, this indicates the communication is active. Make sure the TCP connection
is ready or is waiting to be connected.

®  When an error occurs, M1198 is ON, and the error codes will be shown in D1176.

®  Execute ETHRS instruction again, after the problem is fixed, and M1198 is reset to OFF.

) If receiving time out is enabled in Master mode, it starts counting after the sending is
done.

® If receiving time out is enabled in Slave mode, it starts counting after the connection is
established.

UDP MODE:

»  Master/Slave mode; communication is working fine.
(Note: if M1196 is switched from ON to OFF during communication, the connection will be
switched off. M1197 is reset to OFF, and the completion flag will be set to ON.

M1197 = ON, this indicates the communication is active. Make sure the TCP connection
is ready or is waiting to be connected and checking its relative communication settings
are set, and the data length is less than 200 characters.

After data is sent or received, M1197 stays ON and a completion flag will be set to ON.
(You can reset this flag to OFF.)

If the ETHRS instruction is executed again, the completion flag will be reset to OFF.

»  Master/Slave mode; an error occurs during communication.

M1197 = ON, this indicates the communication is active. Make sure the UDP connection
is ready or is waiting to be connected.

When an error occurs, M1198 is ON, and the error codes will be shown in D1176.
Execute ETHRS instruction again, after the problem is fixed, and M1198 is reset to OFF.
If receiving time out is enabled in Master mode, it starts counting after the sending is
done.

If receiving time out is enabled in Slave mode, it starts counting after the connection is
established.

3-402



. Instruction Set

Program Example: (The command is sent and received through the Ethernet port built in DVP-SE.)

This example uses DVP-SE series as the client, MO to activate and UDP connection mode to send

and receive data. The value in S2 is K1. When the data is received, M100 is set to ON. The relative

parameters are stated below.

TCP Socket Connection
Remote IP 192.168.1.18
Remote port 10000
Local port 1024
Send Data Address D100
Send Data Length 100
Receive Data Address D200
Communication timeout (ms) 5000

1. When MO is ON, the transmission starts and M1197 is ON. If M1198 is ON, it means

2. When the data is received correctly and a response is received from the remote device, M100

communication errors occur, and an error code will be stored in D1176. 3

will be ON. The data length and the contents will be stored in D200.

MO

11 [mave K024 oo |
[Wov H11Z o1 |
!MIZI"-' HODAE [T |
!Mm-' FI0000 D3 |
|lw:rv K T |
I k1 o5 |
[Mav £.5000 0E |
!MIZI"-' ! D100 |
[marv H11 oot |
MO
} _IFTHH‘S oo DS 0100 K100 D20 100 |
WO K100
} I I IMC D000
RST M
1198
| INC D200
RST M0
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Program Example 2: (The command is sent and received through the Ethernet port built in
DVP-SE.)

This example uses DVP-SE series as the client, M2 to activate and TCP connection mode to send

and receive data. The value in Sz is K2. The relative parameters are stated below.

TCP Socket Connection
Remote IP 192.168.1.31
Remote port 10000
Local port 1024
Send Data Address D100
Send Data Length 100
Receive Data Address D200
Communication timeout (ms) 30000

1. Set M1196 to ON. When using the TCP connection mode, it is suggested to set M1196 to ON to

avoid disconnecting if a communication timeout occurs.

3 2. When M2 is ON, DVP-SE is waiting for the TCP connection to be established. When M100 is
ON, it means the receiving is complete successfully and the data length and contents are stored
in D200 and data in D100 has been sent, the data length is 100 bytes.

3. If M1198 is ON, it means communication errors occur, and an error code will be stored in

D1176.
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M2

11 !Muv k1024 Do |
lMDV H112 D1 |
!MDV HCoae D2 |
!Muv Kio000 D3 |
lMDV K1 D4 |
!MDV k2 D5 |
!Muv ko000 D6 |
lMDV H4 D100 |
!MDV H5 D101 |
!Muv HO D102 |

M2

11 lETHHS Do b5 D100 K100 D200 M100 |

M2 M100

1 || INC D2004

RST M2
M1198
| INC D2005
RST M2

Program Example 2: (The command is sent and received through the Ethernet port built in

DVP-SE and mode 3 and 4 are used in S2.)
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M1196 | |@

S, mode 3 EN @ ®
M1197 ®
mode 3 D, Receiving Receive
Data /
mode 3 D, @ [©)

S, mode 4 EN

@
S; ~ S, Sending < Pr;;);re >< Send Data >
@

mode 4 D, I@ |®

Note: © users set and clear. ® PLC sets and clears.

Execution steps:

1. Set M1196 to ON. When using the TCP connection mode, it is suggested to set M1196 to ON to
avoid disconnecting if a communication timeout occurs.

2. Activate mode 3 to receive data and wait for the completion flag to be ON, indicating the
receiving is complete.

3. After receiving is complete, you need to clear the completion flag. Arrange the received data
and store the data to be sent in the specified registers.

4. Activate mode 4 to send data and wait for the completion flag to be ON, indicating the sending is

complete.

API || Mnemonic Operands Function Controller
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User-defined Ethernet SE2
361 || ETHCONF ID to ErrCode communication
configuration
pe Bit Devices Word Devices Program Steps
OoP X|Y|[M|S|K|H|KnX|KnY|KnM|KnS| T |C |D |E|F |ETHCONF:
ID * | * 25 steps
R_IP *
R_port T *
L_Port T *
UDP_TCP *
CS *
En_KeepAlive *
Rx_Max_Len T *
KeepAliveT 1 *
Done *
Error *
ErrCode *
Pulse Instruction 16-bit instruction | 32-bit instruction
- SE2
Input Data Type Name Description
ID WORD Socket number Setting range: 1 to 4
For use in ETHMSG
Occupies two consecutive data
registers.
Array[2] of For example:
R_IP WORD Remote IP address P
192.168.1.2—
[0]=16#CO0AS8; [1]=16#0102
Setting range: 0 to 65535 (internally
R_port WORD Remote port processed as a non-sign value)
If the port number is greater than
32767, it is suggested to enter a value
in hex.
L_Port WORD Local port 0: Not specify a port.
See more in the descriptions below.
OFF: UDP
UDP_TCP BOOL UDP/TCP protocol ON: TCP
C_S BOOL Client/ Server mode OFF: Client
ON: Server
For TCP mode only.
Enable/ disable TCP ‘éVhe” 'IE."—Keekp‘?"""t”isbset tOtO{\"
En_KeepAlive BOOL connection Keep-afive packets witl be sent at an
keep-alive mode interval of half the setting value of
KeepAliveT (TCP connection timeout
period) to maintain the connection.
Rx_Max_Len WORD Max. length Qf data to | The maximum size of received data in
be received the storage area.
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Input Data Type Name Description

(Unit: byte) Setting range: 0 to 4096
0: Not to receive data

The received packet exceeding this
limit is not stored.

KeepAliveT WORD timeout period

Setting range: 5 to 60000

Only available for TCP mode.

If the communication idle time exceeds
this setting value, the PLC will end the
TCP connection.

Please refer to the parameter setting
example below for the actions after
disconnection.

If the value is greater than 32767,
please assign it in hex.

TCP connection

(Unit: second)

Output Data Type Name Description
. OFF: Configuration is not finished.
Done BOOL Completion flag ON: Configuration is completed.
OFF: No error in configuration.
Error BOOL Error flag ON: Configuration errors occur.
ErrCode WORD Error code E;]Zev:/to the explanation of error codes

Explanations:

1.

It is required to use the ETHCONF instruction to configure the parameters for user-defined
Ethernet communication first. After the configuration is complete (Done is ON), for the
specified socket number, you can utilize the ETHMSG instruction for connection, reception,
and transmission. If there is ongoing communication on the specific socket, the PLC will

actively terminate the connection.

Parameters are written once when the instruction is executed. To write parameters again, the

instruction needs to be executed again.

UDP (User Datagram Protocol) is a connectionless transport layer protocol that allows data
transmission without establishing a connection. Unlike TCP, which has a clearly defined
Client-Server model, UDP does not enforce these roles strictly. However, similar roles still

exist in practical applications.

TCP (Transmission Control Protocol) is a connection-oriented transport layer protocol that
provides reliable data transmission. TCP distinctly differentiates between the roles of Client
and Server through an active and passive relationship, establishing a dependable connection

for data transfer.

Application scenarios
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6.

7.

(1) UDP (UDP_TCP=OFF): applicable in the situation where low latency is required,
communication is simple, and data loss can be tolerated.

(2) TCP (UDP_TCP=ON): suitable for the situation where high reliability is required,
connections can be managed, and error detection and retransmission mechanisms are

included.

Communication roles descriptions

(1) UDP Client: Sends data to the UDP device without establishing a connection. When the
UDP device needs to reply, it must return data using the original path.

(2) UDP Server: Receives data from the UDP device without needing to establish a
connection; the UDP server cannot send data until it has received data.

(3) TCP Client: Initiates and establishes a reliable connection with the TCP server for data
transmission.

(4) TCP Server: Waits for and accepts connection requests from TCP clients, ensuring

reliable data transmission.

Communication ports and IP address settings are described as follows.

Local port Remote IP | Remote port
Mode Description
(L_Port) (R_IP) (R_port)

The PLC can use a

. random local port
Client 0.0.0.0 is not O is not
Fixed to 0 number to connect to
(C_S=0OFF) allowed allowed
- the specified remote

device.

The PLC can accept
connections from any
devices to the
designated local port
number. If connection
Server Fixed to
0 is not allowed Fixed to O sources need to be
(C_S=0ON) 0.0.0.0 _
restricted due to
network security
requirements, you can
configure the IP filter

function in DCISoft.
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® The list of UDP communication ports reserved for the system:

Port No. Function
67
DHCP communication
68
2222 EtherNet/IP communication
20006
Reserved for system operation
20008

® The list of TCP communication ports reserved for the system:

Port No. Function
502 Modbus TCP communication
44818 o
(16#AF12) EtherNet/IP communication

8.  Description of the TCP connection keep-alive feature

Input Operand Name Description
When En_KeepAlive is set to ON, the PLC
Enable/disable TCP . .
actively sends keep-alive packets to the
En_KeepAlive | connection keep-alive
remote device at a period of half the setting
mode
value of KeepAliveT.
If the remote device does not send any
TCP connection timeout
KeepAliveT od packets back within this set timeout, the PLC
perio
will terminate the current connection.

9.  When Error is ON, corresponding error codes are displayed and stored in the ErrCode

operand.
Error code Description Action
1 Incorrect socket number setting Check the valid range of ID.
Incorrect IP address setting of the
2 . Check if the IP address is legal.
remote device
Incorrect remote communication port | Check the valid range of the remote
3
setting communication port.
Check the valid range of the local
Incorrect local communication port communication port number.
4
setting Do NOT use those port numbers
reserved for the system.
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Error code Description Action
Incorrect setting for max. length of data| Check the valid range of the setting
° to be received (Rx_Max_Len) value.
; Incorrect connection timeout period Check the valid range of the setting

setting (KeepAliveT)

value.
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API || Mnemonic Operands Function
Controller
User-defined Ethernet
362 || ETHMSG ID to ErrCode connection, transmission, SE?
and reception
Type| Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K KnX|KnY|KnM|KnS| T |C | D | E | F |[ETHMSG: 27 steps
ID * *
Connect *
Tx _Src *
Tx_Len * *
Send *
Clear *
Status *
Tx_Done *
Rx_Done *
Rx_Dest *
Rx _Len *
Error *
ErrCode *
Pulse Instruction 16-bit instruction 32-bit instruction
- SE2
Input Data Type Name Description
Setting range: 1to 4
ID WORD Socket number The same as the socket number setting
in ETHCONF
OFF: Disable the existing connection
ON: Establish or enable a connection
Connect BOOL Connection setting | When the connection is established or
enabled, all output operands will be
cleared.
Source address The start register (D dgvice) for the data
Tx Src Array[...] of for the data to be to be sent. The data will bg sent in the
- WORD sent order of [0] low byte, [0] high byte, [1]
low byte, [1] high byte, and so on.
Tx_Len WORD Length c;feciista to be S.etting range: 1 to 4096 .
" Size of data to be transmitted
(Unit: byte)
Setting range: 1 to 4096
Send BOOL Send a message Length of sent data
When Send changes from OFF to ON,
send one message.
When Clear changes from OFF to ON,
Clear the storage | both Rx_Done and Rx_Len are cleared
Clear BOOL area for received | and the next data received will be
data stored from the start register in the
receiving area onwards.
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Output Data Type Name Description
Status WORD Connection status Refer'tol the connection status
description below.
Transmission OFF: Data not transmitted, or

Tx_Done BOOL completed transmission not completed.

(Unit: byte) ON: Data transmission completed
Reception OFF: No data received

Rx_Done BOOL completed ON: Receiving completed

The start register (D device) for storing
Array[...] of Storage area for received data.

Rx_Dest WéRD rece?ved data The data will be received and stored in
the order of [0] low byte, [0] high byte, [1]
low byte, [1] high byte and so on.

Length of received The length of the last received data or
Rx_Len WORD data .
" the current total length of data received
(Unit: byte)
Error BOOL Error flag OFF: Commumcgtlon is normal.
ON: Communication error occurs.
ErrCode WORD Error code 5;1:;9\;/ to the error code description

Explanations:

1.

Before using the ETHMSG instruction, it is required to configure the parameters for
user-defined Ethernet communication with the ETHCONF instruction. After the configuration in
ETHCONF is complete (Done is ON), you can utilize the ETHMSG instruction for connection,
reception, and transmission. If the connection is already established or in progress, modifying

any parameters in ETHCONF will force the connection to terminate.

When Connect is rising-edge triggered, all output operands will be cleared first. When
Connect is ON, and the PLC acts as the TCP client, it will continuously re-establish a
connection at intervals of 5 seconds. If acting as the TCP server, the PLC will return to the
state of waiting for connection requests. When Connect changes to OFF, the connection is

forcibly disabled.

Rx_Done will automatically change to ON when packets are received. Received packet data
will be stored from the start register specified by Rx_Dest of the ETHMSG instruction onwards.
For example, when D10 is specified as the start register by Rx_Dest, the receiving is carried
out in the order of the low byte of D10, high byte of D10, low byte of D11 and so on. The
maximum length of the data to be received is specified by Rx_Max_Len of the ETHCONF
instruction. If the received data length exceeds the setting value, it will not be stored in the data
devices. If the received 16-bit data requires conversion to other formats, it is suggested to use

the DTM instruction for various conversions.

Rx_Len records the size of the received data while Rx_Done is ON. The next received packet

will be stored sequentially, following the previously received packet data.

3-413



DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/ISE2&TP Operation Manual - Programming

10.

Regarding packet reassembly, UDP supports packet reassembly and can handle fragmented
packets. However, TCP does not support packet reassembly. Therefore, if the length of a
received TCP packet differs from the expected length, it may indicate that the remote device is
sending data in segments. If the size of the packet to be received exceeds 1460 bytes, please

send it in smaller segments to the PLC and verify the total received length.

When Clear changes from OFF to ON, Rx_Done and Rx_Len will be cleared, and the

received packet data will be stored again starting from the designated start address.

When Send changes from OFF to ON, the PLC will transmit contents from the data source
registers, starting at the register specified by Tx_Src and continuing for the length specified by
Tx_Len. For example, if D150 is the start register specified by Tx_Src and the value of
Tx_Len is 10, then 10 bytes of data will be transmitted in one packet in sequence, namely, the
lower byte of D150, high byte of D150, low byte of D151 and so on. If the data needed is not

stored in such a 16-bit format, it is suggested to use DTM instruction for prior conversion.

The range of the length specified Tx_Len is 1 to 4096 bytes. If the data length exceeds the
minimum or maximum value, the instruction will be automatically executed with the minimum
or maximum value. When the length setting of Tx_Len exceeds 1460 bytes, the packet will be
transmitted in segments. For example, if the total size is 4096 bytes, it will be split into three

packets and sent consecutively.

Tx_Done is the transmission success flag. When using the UDP protocol, this flag will change
to ON once the transmission is completed by the instruction. When using the TCP protocol,
this flag will not change to ON until the remote device acknowledges receipt of the transmitted

data. It is recommended to perform subsequent actions based on the state of this flag.

Description of connection status

Status Name TCP UDP

The connection is not | The connection is not opened
0 Disconnect | established or has already | or has already been closed.

been disabled.

In process of establishing a | The connection is opened;

connection, listening for a | Data transmission and

Listening / . _
. connection request from the | reception can be conducted.
1 Connecting /
remote device or waiting for
Open
the response from the remote
device.
Connected, able to send and
2 Connect

receive packets.
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11.

12.

Error codes:

Error

Description and cause
code

Action

1 Incorrect ID setting

Check the range of the setting value.

Before executing ETHMSG,
8 ensure that the ETHCONF
instruction has been set.

Check the PLC program to verify that the
execution process is correct.

10 Ethernet not connected

Check that the Ethernet cable of the local
device is well connected, and the LED network

(Link OFF) C : :
indicator is running normally.
® TCP: Set Send to ON only after confirming
that the connection has been established
11 There is no available connection successfully.

when sending data.

® UDP: When the PLC acts as a server, set
Send to ON only after confirming that the
data has been received.

The remote device does not
12 respond or rejects the
connection request.

® Check the PLC program to verify that the
execution process is correct.

® Ensure that the remote IP address is
correct.

® Check if the specified communication port
number of the remote device is correct.

® Check if the remote device has reached
the maximum connection limit.

The length of the transmitted

13 data exceeds the range

Check if the data source registers are available
and modify the start address and length

The length of the received data
14
exceeds the range

Check the length of the data from the remote
device and appropriately enlarge the storage
area for received data

The TCP connection has been
15 disabled by the remote device
while data is being sent.

The connection was successfully established
but then disconnected. It is a disconnection
initiated by the remote device.

Check if the communication-idle time exceeds
the time setting for keeping connection alive of
the remote device.

The local communication port

16 has been used

Refer to the list of UDP/TCP communication
ports reserved for the system. Please do NOT
use those ports.

Steps for the UDP client:

Status Description
0 No connection. Set Connect to ON to open the connection.
(1) After the connection is opened, data can be transmitted. However, data
cannot be received prior to transmission.
(2) When Send is set to ON, a random communication port number is opened
to transmit data once. Upon successful transmission, Tx_Done changes to
1 ON.

(3) When Send is set to OFF, the value of Tx_Done is cleared and then the
next transmission can be executed.
(4) When data is received at the specified local communication port number,

Rx_Done changes to ON. Then data can be continuously received and
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Status

Description

sequentially stored in the receive data registers.

(5) When Clear is set to ON, the value of Rx_Done is cleared; data can be
continuously received and placed from the start data register in the
receiving area.

(6) When Connect is set to OFF, the connection is closed.

¢

EN =on

Status =0
No connection

Close UDP
socket

Connect = on

Connect = off

Status =1
y»| Open UDP socket
p

Send =on

[Tx_Done = oﬂJ [ Send
T Success
Rx_Done = off
Send = off Restart receive
A

Y
Tx_Done =on

Message return

Clear = on

Rx_Done = on
Keep receive
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13. Steps for the UDP server:

Status Description
No connection. Set Connect to ON to open the specified local communication
0 port number.

(1) After the connection is opened, the PLC will wait for incoming data. It
cannot transmit data until it has received data.

(2) When data is received, Rx_Done changes to ON. Then data can be
continuously received, and sequentially placed in the receive data
registers.

(3) When Clear is set to ON, the value of Rx_Done is cleared; data can be

] continuously received and placed from the specified start data register in

the receiving area.

(4) When Send is set to ON, data will be transmitted once to the source IP
address and communication port of the previously received packet. Upon
successful transmission, Tx_Done changes to ON.

(5) When Send is set to OFF, the value of Tx_Done is cleared and the next

transmission can be executed.

(6) When Connect is set to OFF, the connection is closed.

Status =0

No connection

Connect = on

Close UDP
socket l
Status =1
onnect = off- Open UDP socket
Wait for message

Receive message
Send = off Send = on

Tx_Done = on

Rx_Done = off
Restart receive
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14. Steps for the TCP client:

Status Description
No connection.
0 Set Connect to ON to open a random port and send a connection request to the
specified remote communication port.
In the process of connecting.
! The PLC will wait for a response from the remote TCP server.
(1) The connection is established successfully. Now data transmission and
reception can be conducted.
(2) When Send is set to ON, data is transmitted once. Tx_Done will change to
ON upon successful transmission.
(83) When Send is set to OFF, the value of Tx_Done is cleared, allowing the
next transmission to execute.
(4) Rx_Done changes to ON when data is received at the specified local
2 communication port. Then data can be continuously received and

(%)

sequentially stored in the receive data registers.

When Clear is set to ON, the value of Rx_Done is cleared. Continuous data
reception is allowed, and data are stored starting from the first data register
in the receiving area.

Connect is set to OFF, the PLC actively disables the connection.

If the connection is passively disabled, the system will continuously attempt

to re-establish the connection as long as Connect is ON.
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Status =0

Close TCP

socket

Connect = off

4,[

No connection

Connect = on

Status =1 TCP socket is

closed

Send = on Receive message Rx_Done = off
l l Restart receive

Connecting

Success

Status =2
Connected

A
_ . Rx_Done = on
[Tx_Done = off] [ Sending } [ Keep receive Clear = on

A

Send = off

Success

Tx_Done =on

15. Steps for the TCP server:

Status Description
No connection.
0 Set Connect to ON to open the designated local port number and listen for a
connection request.
1 The PLC is waiting for a connection request from the remote TCP client.
(1) The connection is established successfully. Now data transmission and
reception can be conducted.
(2) When data is received, Rx_Done changes to ON. Then data can be
2 continuously received and sequentially stored in the receive data registers.
(3) When Clear is set to ON, the value of Rx_Done is cleared. Then data can
be continuously received and will be placed from the first data register in the
receiving area.
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Status

Description

(4)

(®)

(6)
(7)

When Send is set to ON, the PLC transmits data once. Upon successful
transmission, Tx_Done changes to ON.

When Send is set to OFF, the value of Tx_Done is cleared, allowing the
next transmission to execute.

When Connect is set to OFF, the PLC actively disables the connection.

If the connection is passively disabled while Connect is still ON, the system

will continue to listen for a connection request.

Close TCP

EN =on

Status =0

socket

Wait for connection closed
| A
_ Success
Connect = off——— l

Status =2
Connected

No connection

Connect = on

TCP socket is

[ Status =1

Send = on Receive message Rx_Done = off
l l Restart receive

_ . Rx_Done = on
[Tx_Done = off] [ Sending ] [ Keep receive Clear =on

A

Send = off

Success

Tx_Done =on

3-420




3. Instruction Set

16. UDP client program example (the PLC sends data first)

® Scenario: UDP packets are sent and received between the PLC and a remote device (IP:
192.168.1.100 and port: 3000). The PLC must send data to the remote device first before

the remote device starts transmitting data back.
®  Operation steps:

(1) Trigger MO to set the configuration data for ETHCONF.

Setting
Operand Device Description
value
ID D10 1 Socket number: 1
R 1P D11 16#COA8 | IP address of the remote device:
- D12 16#0164 | 192.168.1.100
R_Port D13 3000 Remote port: 3000
L_Port D14 0 Random local port
UDP_TCP M10 OFF It is set to UDP.

C_S M11 OFF Itis set to Client.

Not available for UDP
En_KeepAlive M12 OFF
communication
Maximum data size for the
Rx_Max_Len D15 100
receiving area: 100 bytes
Not available for UDP
KeepAliveT D16 0

communication

Done M100 - Completion flag

Error M101 - Error flag

ErrCode D100 - Error code
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M MOV
| |
10 B
1 DI—Di0
MOV
En
1eC0as —* Dl-Di1
MOV
En
1680164 —8 Dl-Dpi2
MOV
En
30008 Dl D13
MOV
[En
0—F D} D14
MOV
En
10—f% D}—Dis
MOV
En
0 D}—Di6
MO MI0
|| (=)
ML
——CR)
M2
——R)
ETHCONF
Fn
Dlo—{ID Done 1100
Dl —{RIP Encel 101
D13 —{R_Fout EnCode | D10
D14 —{L Part
110 —{UDF_TCP
M8
112—|Es_Keep~
D15 —{Rx Iax L~
D16 —{Keephlive T

(2) Trigger M1 to enable the ETHMSG instruction and set the Connect flag M13 to ON.

Setting
Operand Device Description
value
ID D10 1 Socket number: 1
Set Connect to ON to open the
connection.
Connect M13 -
Reset Connect to OFF to close
the connection.

3-422




3. Instruction Set

Setting
Operand Device Description
value
The data to be transmitted is
Tx_Src D200 - stored from the start register
D200.
The length of the data to be
Tx_Len D17 2
transmitted (in bytes)
Once Send is set to ON, one
Send M14 -
data transmission is executed.
After all data has been received,
setting Clear to ON will clear the
Clear M15 -
reception-complete flag and the
length of received data.
Status D101 - Connection status
Tx_Done M102 - Transmission-complete flag
Rx_Done M103 - Reception-complete flag
Received data is stored from the
Rx_Dest D300 -
start register D300
Total length of received data is
Rx_Len D102 -
displayed in D102.
Error M104 - Error flag
ErrCode D103 - Error code
IMLI - ETHMSG
M13 —{Comnect TxDone | 1102
D200 —{Tx_Swe Rz Deme | 3108
D17 —{Tx Len Fx DestlL_ D500
M4 —fSend RxLeaf Di02
MSBJ

(3) After M2 is set to ON and the connection status in D101 is 1 (connection opened),
write the data to be sent in D200 and the length in D17, and then set the Send flag
M14 to ON. When the transmission-complete flag M102 or the error flag M104 is ON,
the Send flag M14 is reset to OFF.
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(4)

[=] Network 4

Dot —s1 1641234 S D| oo

P D} 17

Mi4
I
M2

L )

3 Network 5

Mim Mi4
L

It (=)
Mio4
|/P

Data reception and processing: After successful data reception (with correct length),
data is transferred to D3000. Then set the Clear flag M15 to ON to reset the
reception-complete flag M103 to OFF. Afterward, reset the Clear flag M15 to

OFF, which prepares the PLC for the next reception cycle.

BMOVE

Dl {51 a0 2 WL

sz Ditz—j

s
)
[ Network 7

M8 M1s

— =)

Note: The PLC can only receive data through the communication port specified by
L_Port. If the remote UDP device cannot return a message by the same path after
receiving data, the L_Port parameter must be set to a specific port number instead

of 0, as 0 indicates that a random port number will be assign.
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17. UDP server program example (the PLC receives data first)

® Scenario: UDP packets are sent and received between the PLC (Port: 2000) and a
remote device. The PLC must receive data from the remote device first before sending

data to the remote device.
®  Operation steps:

(1) Trigger MO to set the configuration data for ETHCONF.

Setting
Operand Device Description
value
ID D10 1 Socket number: 1
D11 0
R_IP Messages from any remote
D12 0
device can be received.
R_Port D13 0
L_Port D14 2000 Local port: 2000
UDP_TCP M10 OFF It is set to UDP.
C_S M11 ON It is set to Server.
Not available for UDP
En_KeepAlive M12 OFF
communication
Maximum data size for the
Rx_Max_Len D15 100
receiving area: 100 bytes
Not available for UDP
KeepAliveT D16 0
communication
Done M100 - Completion flag
Error M101 - Error flag
ErrCode D100 - Error code
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MO MOV
— ]} .
r
1 Dj—pio
MOV
[En
o D}—pit
MOV
[En
[ D12
MOV
Ex,
0 D 13
MOV
[En
20— Dl D14
MOV
[En
o D}—pis
MOV
[En
o D}pte
M0 M0
— | (r)
Ml
—s)
M2
&)
ETHCONF
Do Dome | 1100
D1t —{EIF Excu(h101
D13 —{R Fort ExCode | D100
Di4 L Fort
‘Mio—JUDF_TCP
il —{C8
112 —{En Keeph~
D15 R Max L~
Di6JKeephlive T

(2) Trigger M1 to enable the ETHMSG instruction and set the Connect flag M13 to ON.

Setting
Operand Device Description
value
ID D10 1 Socket number: 1
B Set Connect to ON to open the
connection.
Connect M13
Reset Connect to OFF to close
the connection.
- The data to be transmitted is
Tx_Src D200 stored from the start register
D200.
The length of the data to be
Tx_Len D17 2
transmitted (in bytes)
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Setting
Operand Device Description
value
- Once Send is set to ON, one
Send M14
data transmission is executed.
- After all data has been received,
setting Clear to ON will clear the
Clear M15 .
reception-complete flag and the
length of received data.
Status D101 - Connection status
Tx_Done M102 - Transmission-complete flag
Rx_Done M103 - Reception-complete flag
- Received data is stored from the
Rx_Dest D300
start register D300
- Total length of received data is
Rx_Len D102
displayed in D102.
Error M104 - Error flag
ErrCode D103 - Error code
1|MlI N ETHMEG
D10 —{D Status| D101
13 —|Conaect Tx_Dome | M102
D0 | Tx 8w Rz Done | n1m8
D17 —{ T Len R Destl__ D300
114 —Send Rx_Len| Di02
115 —{Clear Enoc|—naios
EnCode | DI
Mi3
)

Data reception and processing: After successful data reception (with correct length),
data is transferred to D3000. Then set the Clear flag M15 to ON to reset the
reception-complete flag M103 to OFF. Afterward, reset the Clear flag M15 to

OFF, which prepares the PLC for the next reception cycle.

(] Network 4

MIB = BMOVF
1 |
11

DIz 51 D30 S D —rso0

452 Ditz —»

M5
(=)
[=] Network 5

w1 Mis
fuk {R)
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(4) After M2 is set to ON and the connection status in D101 is 1 (connection opened),
write the data to be sent in D200 and the length in D17. Then set the Send flag
M14 to ON. When the transmission-complete flag M102 or the error flag M104 is
ON, the Send flag M14 is reset to OFF.

[=] Network 6

DioL st 16¢134 3 D 12w

28 Df—Di7

Mi4
o

M2

L

[E] Network 7

M2 M4
1} (x)
M104

—M—/

Note: The destination to which the PLC transmits data is the source IP and

communication port number of the last received UDP message. For example, a
remote device sends a message to the PLC through its port 200. The next time the
Send operation is triggered, the PLC will automatically send back a packet to port

200 on the remote device.

18. TCP client program example (the PLC actively initiates a connection request)

Scenario: The PLC actively establishes a connection with the remote device (IP:
192.168.1.100 and port: 3000). After the connection is established, the PLC sends a
message to the remote device. The remote device receives the message and responds
by sending a message back to the PLC. Before the PLC initiates the connection, it is

necessary to confirm that the remote device is ready to accept the connection.
Operation steps:

(1) Trigger MO to set the configuration data for ETHCONF.

Operand Device Setting Description
value
ID D10 1 Socket number: 1
R 1P D11 16#C0A8 | IP address of the remote device:
B D12 16#0164 | 192.168.1.100
R_Port D13 3000 Remote port: 3000
L_Port D14 0 Random local port
UDP_TCP M10 ON It is set to TCP.
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Setting
Operand Device Description
value
C_S M11 OFF Itis set to Client.
After En_KeepAlive is set to
ON, keep-alive packets are sent
En_KeepAlive M12 ON periodically, with a period equal
to half the setting value of
KeepAliveT.
Maximum data size for the
Rx_Max_Len D15 100
receiving area: 100 bytes
If the remote device does not
respond within 30 seconds, the
KeepAliveT D16 30
PLC will actively terminate the
connection.
Done M100 - Completion flag
Error M101 - Error flag
ErrCode D100 - Error code
MO MOV
{1 e
. MOV
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()

MO M10

— 1} (=)

M1l

Y

Mi12

sy

ETHCONF

Dig—D Dome L3100

Dil —RIF Encr|101

D13 R Fart EaCode| Di00

D14 —|L _Fort

M10 —{UDF_TCF

Mil—CS

M12 —{En Keepi~

D15 R Mase L~

Di6—|KeepaliveT

Trigger M1 to enable the ETHMSG instruction and set the Connect flag M13 to ON.

Setting
Operand Device Description
value
ID D10 1 Socket number: 1
Set Connect to ON to enable
the connection.
Connect M13 -
Reset Connect to OFF to
disable the connection.
The data to be transmitted is
Tx_Src D200 - stored from the start register
D200.
The length of the data to be
Tx_Len D17 2
transmitted (in bytes)
Once Send is set to ON, one
Send M14 -
data transmission is executed.
After all data has been received,
setting Clear to ON will clear the
Clear M15 - '
reception-complete flag and the
length of received data.
Status D101 - Connection status
Tx_Done M102 - Transmission-complete flag
Rx_Done M103 - Reception-complete flag
Received data is stored from the
Rx_Dest D300 -
start register D300
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Set

@)

(4)

Setting
Operand Device Description
value
Total length of received data is
Rx_Len D102 -
displayed in D102.
Error M104 - Error flag
ErrCode D103 - Error code
M1 ETHMBSG
| | o
D10 —I Status| D101
M13 —{Connect T _Dome | W12
D200 —{ T Sxe Rx_Deme | M103
D17 T Len Rx Dest) s
M14 —fSend Rx Len| D102
115 —{Cless Buou| M4
EoCode|  Di3
MI13
L)

After M2 is set to ON and the connection status in D101 is 2 (connected), write the
data to be sent in D200 and the length in D17, and then set the Send flag M14 to

ON. When the transmission-complete flag M102 or the error flag M104 is ON, the
Send flag M14 is reset to OFF.

=] Network 4

B Network 5

Mi

En

DioL —{%#1

M4

{1}
Mi4
*IN—I

Data reception and processing: After successful data reception (with correct length),

=)

1681254 —8

Df—mi7

M14

=)

w2
—Ar)

data is transferred to D3000. Then set the Clear flag M15 to ON to reset the

reception-complete flag M103 to OFF. Afterward, reset the Clear flag M15

which prepares the PLC for the next reception cycle.

[ Network 6

Mo
| |

to OFF,

BMOVP

1

B Network 7

MG
JLH

Dz —s1

M15
(R)

Diz—fr

D0 D

M15

)
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19. TCP server program example (the PLC is passively connected by accepting a connection

request from the remote client)

Scenario: The PLC (Port: 2000) is connected by accepting a connection request from
the remote device. After the connection is established, the remote device initiates a
message (an inquiry) to the PLC first, then the PLC responds by sending data back to the
remote device after receiving the inquiry. This represents the standard communication

flow between the TCP remote device and the TCP server .
Operation steps:

(1) Trigger MO to set the configuration data for ETHCONF.

Operand Device Sefting Description
value
ID D10 1 Socket number: 1
R 1P D11 0 The IP of the remote device is
- D12 0 not restricted.
R_Port D13 0 The remote port is not restricted.
L_Port D14 2000 Random local port
UDP_TCP M10 ON Itis setto TCP
C_S M11 ON Itis set to Server
After En_KeepAlive is set to
ON, keep-alive packets are sent
En_KeepAlive M12 ON periodically, with a period equal
to half the setting value of
KeepAliveT.
Rx_Max_Len D15 100 Maximum data size for the
receiving area: 100 bytes
If the remote device does not
KeepAliveT D16 30 send a message within 30
seconds, the PLC will actively
terminate the connection.
Done M100 - Completion flag
Error M101 - Error flag
ErrCode D100 - Error code
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MO MOV
— | 5
I
s D} pio
MOV
En
o8 Dl _pi1
MOV
En
o Di D12
MOV
En
[ D} i3
MOV
En
Eri Dl 14
MOV
[En
i ] Dl _p15
MOV
[En
30— Di—Di6
ouj MI10
— | (=)
M1l
(=)
M2
=)
ETHCONF
1
Dio—{ Deme L1100
DIl R IF Eaor [ 0101
D15 —{R Fort EaCode | Dm0
Di4—L Part
M10—UDF_TICF
Mi1—CS
Mi12—{En Keepd~
D15 —|Ree Max L~
D16 —{KeephliveT

(2) Trigger M1 to enable the ETHMSG instruction and set the Connect flag M13 to ON.

Setting
Operand Device Description
value
ID D10 1 Socket number: 1
Set Connect to ON to enable
the connection.
Connect M13 -
Reset Connect to OFF to
disable the connection.
The data to be transmitted is
Tx_Src D200 - stored from the start register
D200.
The length of the data to be
Tx_Len D17 2
transmitted (in bytes)
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Setting
Operand Device Description
value
Once Send is set to ON, one
Send M14 -
data transmission is executed.
After all data has been received,
setting Clear to ON will clear the
Clear M15 - '
reception-complete flag and the
length of received data.
Status D101 - Connection status
Tx_Done M102 - Transmission-complete flag
Rx_Done M103 - Reception-complete flag
Received data is stored from the
Rx_Dest D300 -
start register D300
Total length of received data is
Rx_Len D102 -
displayed in D102.
Error M104 - Error flag
ErrCode D103 - Error code
M1 ETHMSG
Il e
Do Status| D101
M15 —|Connect Tx Deme | h102
D200 —| T S Rax_Deme | M3
D17 —{Tx Len R Dest| 1300
114 —fSend Rx Len| Dii2
115 —{Cleax Eren | M104
ExCode | D103
13
(=)

(3) Data reception and processing: After successful data reception (with correct length),
data is transferred to D3000. Then set the Clear flag M15 to ON to reset the
reception-complete flag M103 to OFF. Afterward, reset the Clear flag M15 to OFF

and set M2 to ON for the transmission.
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= Network 4

= Network 5

MIB

1t

Diz—s1

M5

M2
\—(5)

(R)

L300 —

D10z —»

BMOVP

M5

—(=)

(4) When the system confirms that the connection status in D101 is 2 (connected),

write the data to be sent in D200 and the length in D17, and then set the Send flag

M14 to ON. When the transmission-complete flag M102 or the error flag M104 is

ON, the Send flag M14 is reset to OFF.

Bl Network 6

[E Netwark 7

M1z

Dioj —{s1

Mi4

i}
Mi4
4”}—/

(r)

1681254 —

MOV

— om0

M4

L
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3.6.12 Floating Point Operation

Mnemonics Applicable to STEPS
API PULSE Function ES2/ SA2/
16 bits | 32 bits EX2/| SS2 | SE/ | SX2 | 16-bit | 32-bit
EC5 SE2

110 - DECMP v | Floating point compare ViV vV o- 13
M - DEZCP v" | Floating point zone compare Vv YYo= |17
112 - DMOVR | v | Move floating point data Vv vV 9
116 - DRAD v | Degree - Radian ViV vV o- 9
"7 - DDEG v | Radian - Degree ViV o- 9
118 - DEBCD v | Float to scientific conversion ViV vivo- 9
119 - DEBIN v" | Scientific to float conversion VvV 9
120 - DEADD v | Floating point addition VIV Vv |V - 13
121 - DESUB v | Floating point subtraction VIV Vv |V - 13
122 - DEMUL v | Floating point multiplication Vv vV - 13
123 - DEDIV v | Floating point division Vi vV |V - 13
124 - DEXP v" | Float exponent operation ViV vV o- 9
125 - DLN v | Float natural logarithm operation| v | v | v | vV | - 9
126 - DLOG v" | Float logarithm operation ViV v o- 13
127 - DESQR | ¥ |Floating point square root Vi v o- 9
128 - DPOW v | Floating point power operation VIV Vv |V - 13
129| INT DINT v | Float to integer ViIiv|v v |5 9
130 - DSIN v' | Sine Viivi|iv]v - 9
131 - DCOS v" | Cosine vivi iv]|iv] -|o9
132 - DTAN v | Tangent Viiv|vi]v | - 9
133 - DASIN v' | Arc Sine Vv |Iv |V - 9
134 - DACOS v" | Arc Cosine vVi|ivi|iv]|Vv - 9
135 - DATAN v" | Arc Tangent Vv v |V - 9
172 - DADDR | Vv | Floating point addition VIV Vv |V - 13
173 - DSUBR | v | Floating point subtraction VIV Vv |V - 13
174 - DMULR | v | Floating point multiplication ViV v o- 13
175 - DDIVR v | Floating point division VvV Y - 13
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API Mnemonic Operands Function Controllers
ES2/ SA2/
110 ||D| ECMP |[P|(BD (S22 (DBD| Floating point compare EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|[M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |DECMP, DECMPP: 13
S1 * o * steps
82 * * *
D * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs |SS?| ise2 |SX?| jEcs |SS? sse2 [S%?
Operands:
S4: 18t comparison value  S,: 2" comparison value  D: Comparison result, 3 consecutive
devices
Explanations:
1. The data of S1 is compared to the data of Sz and the result (>, =, <) is indicated by three bit

devices in D.
2. If the source operand S4 or S; is specified as constant K or H, the integer value will

automatically be converted to binary floating point for comparison.

Program Example:

1. If the specified device is M10, M10 to M12 will automatically be used.

2. When X0 = ON, one of M10 to M12 will be ON. When X0 = OFF, DECMP is not executed, M10
to M12 will retain their previous state before X0 = OFF.
Connect M10 to M12 in series or parallel for achieving the results of =, =, #.

4. RST or ZRST instruction is required if users need to reset the comparison result.

X0

— |} DECMP DO D100 M10
M10
| ——— M10=0ON when (D1,D0)>(D101,D100)
M11
L | ——— M11=0N when (D1,D0)=(D101,D100)
M12

L |———  M12=0N when (D1,D0)<(D101,D100)
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APl || Mnemonic Operands Function Controllers
. . ES2/ SA2/
11||p|EZCP |P|GED G & (| Floating pointzone | gyo | 555 | SE/ | sx2
compare EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|KnMKnS| T |C |D | E | F |DEZCP, DEZCPP: 17
St * | * * steps
82 * * *
S * * *
D * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2) SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |92 se2 [S*2| Ecs |SS?| se2 [S*?| jEcs |SS7 ise2 |S*?
Operands:

S1: Lower bound of zone comparison  S: Upper bound of zone comparison ~ S: Comparison

value D: Comparison result, 3 consecutive devices

Explanations:

1. The data of S is compared to the data range of S1to Sz and the result (>, =, <) is indicated
by three bit devices in D.

2. If the source operand S4 or S; is specified as constant K or H, the integer value will
automatically be converted to binary floating point for comparison.

3. Operand S1 should be smaller than operand Sz, When S1> S,, the instruction takes S as the 1t

comparison value and performs normal comparison similar to ECMP instruction.

Program Example:

1. If the specified device is M10, M10 to M12 will automatically be used.

2. When X0 = ON, one of M10 to M12 will be ON. When X0 = OFF, DEZCP instruction is not
executed, M10 to M12 will retain their previous state before X0 = OFF.

3. RST or ZRST instruction is required if users need to reset the comparison result.

X0
— | DEZCP DO D10 D20 M10
M10
L |——— M10=ON when (D1,D0)>(D21,D20)
M11
L |——— M11=0Nwhen (D1,D0) < (D21,D20)s (D11,D10)
M12

L {I——  M12=0N when (D21,D020)>(D11,D10)
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
112 ||D| MOVR |P GO @ Move floating point data || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S |K|H|KnX|KnY[KnM|KnS| T |C|D | E | F | DMOVR, DMOVRP: 9
S steps
D * * * * * *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |552| ise2 |S%2| Ecs |SS?| isE2 |S*?| Ecs [5%Y isE2 |S%?
Operands:

S: Source device  D: Destination device

Explanations:
1. S can only be a constant floating point value.
2. When the instruction executed, content of S will be moved to D.

3. If users want to move the floating-point value in registers, they have to use DMOV.

Program Example:
When X0 = OFF, D10 and D11 will not change. When X0 = ON, transmit F1.200E+0 (Input F1.2,
and scientific notation F1.200E+0 will be displayed on ladder diagram. Users can set monitoring

data format as float on the function View) to D10 and D11.

X0
}—1 I DMOVR |F1.200E+0| D10
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API Mnemonic Operands Function Controllers
ES2/ SA2/
116 ||D| RAD |P ENED) Degree > Radian EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|[KnX|KnY|KnM|KnS| T |C |D | E | F |DRAD, DRADP: 9 steps
S * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
/Ecs |5%2| ise2 [S*2| Ecs |5?| ise2 |S*?| Ecs 5% isE2 |SX?
Operands:

S: Source device (degree)

Explanation:

D: Conversion result (radian)

1. Use the following formula to convert degree to radian:
Radian = degree x (11/180)
2. Flags: M1020 Zero flag, M1021 Borrow flag, M1022 Carry flag

If the absolute value of the result exceeds the max. floating point value, carry flag M1022 = ON.

If the absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.

Program Example:

When X0 = ON, convert degree value of the binary floating point in (D1, DO) to radian and save the

binary floating point result in (D11, D10).

X0
F—— DRAD DO D10
Degree value
& D1 DO binary floating point
@ D11

D10 Radian value (degree x 7 /180)

binary floating point
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
17 ||D| DEG |P| GO M Radian > Degree EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|IY[M|S|K KnX|KnY|KnM|KnS| T |C |D | E | F |DDEG, DDEGP: 9 steps
S * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs |SS?| ise2 |SX?| jEcs |SS? sse2 [S%?
Operands:

S: Source device (radian)

Explanation

D: Conversion result (degree)

1. Use the following formula to convert radian to degree:

Degree

= Radian x (180/1)

Flags: M1020 Zero flag, M1021 Borrow flag and M1022 Carry flag.

If the absolute value of the result exceeds the max. floating point value, carry flag M1022 = ON.

If the absolute value of the result is less than the min. floating point value, borrow flag M1021 =
ON.

If the conversion result is 0, zero flag M1020 = ON.

Program Example:

When X0 = ON, convert the radian of the binary floating point in (D1, DO) to degree and save the

binary floating point result in (D11, D10).

binary floating point

X0
—— DDEG DO D10
) D 1 DO Radian value

@D D11 D10

Degree value (radian x 180/x)
binary floating point
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API Mnemonic | Operands Function Controllers
ES2/ SA2/
118 ||D| EBCD |P| (5D (D) | Float to scientific conversion EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T|C |D|E | F |[DEBCD, DEBCDP: 9
S * steps
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |592| 1sE2 |SX2| Ecs [SS?| yse2 [SX?| jEcs |SS? sE2 |SX2
Operands:

S: Source device

Explanation

D: Conversion result

1. The instruction converts the binary floating point value in S to decimal floating point value and

stores the results in the register specified by D.

2. PLC floating point is operated by the binary floating point format. DEBCD instruction is the

specific instruction used to convert binary floating point to decimal floating point.
3. Flag: M1020 Zero flag, M1021 Borrow flag, M1022 Carry flag

If absolute value of the result exceeds the max. floating point value, carry flag M1022 = ON.

If absolute value of the result is less than the min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.

Program Example:

When X0 = ON, the binary floating point value in D1, DO will be converted to decimal floating point

and the conversion result is stored in D3, D2.

X0
———{pEBCD | DO D2
Binary
Floating Point D1 Do

Decimal
Floating Point

Exponent Real number

v

D3 D2

23 bits for real number, 8 bits for exponent

1 bit for sign bit

Real number Exponent

D3
o2]* 10"
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
119 ||D| EBIN [P| G5 (D) | Scientific to float conversion EX2/| SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S |K|H|KnX|[KnY|KnM|KnS| T |C |D | E | F |DEBIN, DEBINP: 9 steps
S *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
ECs |592| isE2 |SX2| Ecs [SS?|yse2 |SX?| JEcs [SS?] isE2 |SX2
Operands:

S: Source device  D: Conversion result

Explanation:

1. The instruction converts the decimal floating point value in S to a binary floating point value and
stores the results in the register specified by D.

2. For example, S = 1234, S +1 = 3. The decimal floating point value will be: 1.234 x 1086

3. D must be binary floating point format. S and S +1 represent the real number and exponent of
the floating point number.

4. EBIN instruction is the specific instruction used to convert decimal floating point value to binary
floating point value

5. Range of real number: -9,999 to +9,999. Range of exponent: - 41 to +35. Range of PLC decimal

floating point value. If the conversion result is 0, zero flag M1020 = ON.

Program Example 1:
When X1 = ON, the decimal floating point value in (D1, DO) will be converted to binary floating point

and the conversion result is stored in (D3, D2).

X1
—— DEBIN DO D2

Exponent Real number

Decimal Real number Exponent
Floating Point D1 DO [DO] * 10[D11

Binary {_} 23 bits for real number
Floating Point| D3 D2 8 bits for exponent

1 bit for sign bit
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Program Example 2:

1. Use FLT instruction (API 49) to convert BIN integer into binary floating point value before
performing floating point operation. The value to be converted must be BIN integer and use
DEBIN instruction to convert the decimal floating point value into a binary one.

2. When X0 = ON, move K314 to DO and K-2 to D1 to generate decimal floating point value (3.14 =

314 x 102).
X0

F———— movp | k314 | Do | K314 — Do~ [D1]
2
—— move | k2 | D1 |k —>D1:| ooy

(DO]
4| DEBIN| DO | D2 |(D1,D0) — (D3,D2)
2 Binary

314 x10 Floating Point
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
120 ||D| EADD |P|GED (S2 (D] Floating point addition EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type| Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY/KnM|KnS| T |C |D|E | F | DEADD, DEADDP: 13
S1 x| * steps
82 * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs |SS?| ise2 |SX?| jEcs |SS? sse2 [S%?
Operands:

S1: Augend  Sz: Addend  D: Addition result

Explanations:

1. 81+ S2=D. The floating point value in S1 and S; are added, and the result is stored in D.

2. If the source operand S4 or S; is specified as constant K or H, the constant will automatically be
converted to binary floating point value for the addition operation.

3. 81 and S; can designate the same register. In this case, if the instruction is specified as
“continuous execution instruction” (generally DEADDP instruction) and the drive contact is ON,
the register will be added once in every scan.

4. Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag)

If absolute value of the result exceeds max. floating point value, carry flag M1022 = ON.
If absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.

Program Example 1:
When X0 = ON, add the binary floating point value (D1, DO) with binary floating point value (D3, D2)
and store the result in (D11, D10).

X0
———DbEADD | DO D2 D10

Program Example 2:
When X2 = ON, add the binary floating point value of (D11, D10) with K1234 (automatically

converted to binary floating point value) and store the result in (D21, D20).

X2
’—Hi-DEADD D10 | K1234 | D20
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API Mnemonic Operands Function Controllers
ES2/ SA2/
121 ||D| ESUB |P %@ Floating point subtraction EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|KnMKnS| T |C |D | E | F |DESUB, DESUBP: 13
St * | * * steps
82 * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2) SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |92 se2 [S*2| Ecs |SS?| se2 [S*?| jEcs |SS7 ise2 |S*?

Operands:
S1: Minuend  Sa: Subtrahend  D: Subtraction result

Explanation:

1. S1-82=D. The floating point value in S; is subtracted from the floating point value in S1 and
the result is stored in D. The subtraction is conducted in binary floating point format.

2. If 84 or Sz is designated as constant K or H, the instruction will convert the constant into a binary
floating point value before the operation.

3. S1and S; can designate the same register. In this case, if the instruction is specified as
“continuous execution instruction” (generally DESUBP instruction) and the drive contact is ON,
the register will be subtracted once in every scan.

4. Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag)

If absolute value of the result exceeds max. floating point value, carry flag M1022 = ON.
If absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.
Program Example 1:

When X0 = ON, binary floating point value (D1, DO) minuses binary floating point value (D3, D2) and
the result is stored in (D11, D10).

X0
——DbEsuB| Do D2 D10

Program Example 2:

When X2 = ON, K1234 (automatically converted into binary floating point value) minuses binary
floating point (D1, DO) and the result is stored in (D11, D10).

X2
I DESUB| K1234 | DO D10
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
122 ||D| EMUL |P|(BD (82 (D)| Floating point multiplication || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX[KnY|KnM|KnS| T |C|D |E|F |DEMUL, DEMULP: 13
S1 x| * steps
82 * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs |SS?| ise2 |SX?| jEcs |SS? sse2 [S%?
Operands:

S1: Multiplicand  S2: Multiplicator  D: Multiplication result

Explanations:

1. 84 x Sz =D. The floating point value in S1 is multiplied with the floating point value in Sz and the
result is D. The multiplication is conducted in binary floating point format

2. If 84 or S;is designated as constant K or H, the instruction will convert the constant into a binary
floating point value before the operation

3. S1and S; can designate the same register. In this case, if the instruction is specified as
“continuous execution instruction” (generally DEMULP instruction) and the drive contact is ON,
the register will be multiplied once in every scan.

4. Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag)
If absolute value of the result exceeds max. floating point value, carry flag M1022 = ON.
If absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.
Program Example 1:

When X1 = ON, binary floating point (D1, D0O) multiplies binary floating point (D11, D10) and the
result is stored in (D21, D20).

X1
|7 DEMUL DO D10 D20

Program Example 2:

When X2 = ON, K1234 (automatically converted into binary floating point value) multiplies binary
floating point (D1, DO) and the result is stored in (D11, D10).

X2
|7 DEMUL | K1234 DO D10
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API Mnemonic Operands Function Controllers
ES2/ SA2/
123 ||D| EDIV |P|(ED (S2 (D] Floating point division EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T|C |D|E | F |[DEADD, DEADDP: 13
St * | * * steps
82 * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |92 se2 [S*2| Ecs |SS?| se2 [S*?| jEcs |SS7 ise2 |S*?
Operands:

S1: Dividend  Sz: Divisor  D: Quotient and Remainder

Explanation:

1. S1+ S2=D. The floating point value in S is divided by the floating point value in Sz and the
result is stored in D. The division is conducted in binary floating point format.

2. If 84 or Sz is designated as constant K or H, the instruction will convert the constant into a binary
floating point value before the operation.

3. If 82 =0, operation error will occur, the instruction will not be executed

4. Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag)
If absolute value of the result exceeds max. floating point value, carry flag M1022 = ON.
If absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.
Program Example 1:

When X1 = ON, binary floating point value of (D1, DO) is divided by binary floating point (D11, D10)

and the quotient and remainder is stored in (D21, D20).

X1
———— DEDIV DO D10 D20

Program Example 2:

When X2 = ON, binary floating point value of (D1, DO) is divided by K1234 (automatically converted
to binary floating point value) and the result is stored in (D11, D10).

X2
—— DEDIV DO K1234 | D10
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
124 ||ID| EXP [Pl & D Float exponent operation || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |DEXP, DEXPP: 9 steps
S * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs |SS?| ise2 |SX?| jEcs |SS? sse2 [S%?
Operands:

S: Exponent  D: Operation result

Explanations:

1.
2.
3.

The base is e = 2.71828 and exponent is S

EXP[S+1,S]=[D+1,D]

Both positive and negative values are valid for S. Register D has to be 32-bit format. Operation
is conducted in floating point value, so the value in S needs to be converted into floating value
before exponent operation.

The content in D: e 8, e =2.71828 and S is the specified exponent..

Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag).

If absolute value of the result is larger than max. floating value, carry flag M1022 = ON.

If absolute value of the result is smaller than min. floating value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.

Program Example:

1.
2.

When MO = ON, convert (D1, DO0) to binary floating value and save the result in (D11, D10).
When M1= ON, perform exponent operation with (D11, D10) as the exponent. The value is
saved in register (D21, D20) in binary floating format.

When M2 = ON, convert the value in (D21, D20) into decimal floating point value and save the
result in (D31, D30). (At this time, D31 indicates powers of 10 for D30)

MO
— | RST M1081
DFLT DO D10
M1
| DEXP D10 D20
M2
— —— DEBCD| D20 D30
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API Mnemonic | Operands Function Controllers
ES2/ SA2/
125 ||D| LN |P| 3D (B | Float natural logarithm operation || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T|C |D|E | F |DLN, DLNP: 9 steps
S * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2) SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |92 se2 [S*2| Ecs |SS?| se2 [S*?| jEcs |SS7 ise2 |S*?
Operands:

S: Source device  D: Operation result

Explanations:

1.

3.

Perform natural logarithm (LN) operation on operand S:

LN[S +1,S]=[D +1,D ]

Only a positive number is valid for S. Register D has to be 32-bit format. Operation is conducted
in floating point value, so the value in S needs to be converted into floating value before natural
logarithm operation.

eP= 8. The content of D = LN S, where the value in S is specified by users.

Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag).

If absolute value of the result is larger than max. floating value, carry flag M1022 = ON.

If absolute value of the result is smaller than min. floating value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON

Program Example:

1.
2.

When MO = ON, convert (D1, DO0) to binary floating value and save the result in (D11, D10).
When M1= ON, perform natural logarithm operation with (D11, D10) as the antilogarithm. The
value is saved in register (D21, D20) in binary floating format.

When M2 = ON, convert the value in (D21, D20) into decimal floating point value and save the
result in (D31, D30). (At this time, D31 indicates powers of 10 for D30)

MO
— | RST M1081
DFLT DO D10
M1
: DLN D10 D20
M2
— }—— DEBCD | D20 D30
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
126 ||D| LOG |P %@ Float logarithm operation EX2/| 8S2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|[KnX|KnY|[KnMKnS| T|C |D | E |F |DLOG, DLOGP: 13 steps
S1 *x @
82 * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs |SS?| ise2 |SX?| jEcs |SS? sse2 [S%?
Operands:

Si1: Base  Sj: Antilogarithm  D: Operation result

Explanations:

1.

Perform logarithm operation with S1 as the base and S, as the antilogarithm and save the result
in D.

Only a positive number is valid for S. Register D has to be 32-bit format. Operation is conducted
in floating point value, so the value in S needs to be converted into floating value before
logarithm operation.

Logarithm operation: S4° =S, D =? - Logs:52=D

Example: Assume S1=5,S,=125,8/P=S,, D=7 > 5P =125 > D = Logs:%2 = logs'?5 = 3.
Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag).

If absolute value of the result is larger than max. floating value, carry flag M1022 = ON.

If absolute value of the result is smaller than min. floating value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.

Program Example:

1.

When MO = ON, convert (D1, D0) and (D3, D2) to binary floating value and save the result in
register (D11, D10) and (D13, D12) individually.

When M1= ON, perform logarithm operation with (D11, D10) as base and (D13, D12) as
antilogarithm. The results are saved in register (D21, D20) in binary floating format.

When M2 = ON, convert the value in (D21, D20) into decimal floating point value and save the
result in (D31, D30). (At this time, D31 indicates powers of 10 for D30)
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MO

—||—4| RST | M1081 |

4| DFLT | DO | D10 |

—| DFLT | D2 | D12 |

—|MI1—| DLOG | D10 | D12 | D20 |
M2

— ———————DbeBcD | D20 | D30 |
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
127 ||D| ESQR |[P| & D Floating point square root || EX2/| SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S |K|H|KnX|KnYIKnM|IKnS| T|C |D | E|F |DESQR, DESQRP: 9
S i - steps
D * P
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs |SS?| ise2 |SX?| jEcs |SS? sse2 [S%?
Operands:

S: Source device  D: Operation result

Explanations:

1. This instruction performs a square root operation on the floating point value in S and stores the
result in D. All data will be operated in binary floating point format and the result will also be
stored in floating point format.

2. If the source device S is specified as constant K or H, the integer value will automatically be
converted to binary floating value.

If operation result of D is O (zero), Zero flag M1020 = ON.

4. S can only be a positive value. Performing any square root operation on a negative value will
result in an “operation error” and instruction will not be executed. M1067 and M1068 = ON and
error code “OE1B” will be recorded in D1067.

5. Flags: M1020 (Zero flag), M1067 (Program execution error), M1068 (Execution Error Locked)

Program Example 1:
When X0 = ON, the square root of binary floating point (D1, DO0) is stored in (D11, D10) after the

operation of square root.

X
}—H—'DESQR DO D10 |

D1 DO) — (D11, D10)
Binary floatlng point Binary floating point

Program Example 2:
When X2 = ON, the square root of K1234 (automatically converted to binary floating value) is stored
in (D11, D10).

X2
|7 DESQR | K1234 D10
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API Mnemonic Operands Function Controllers
. . ES2/ SA2/
128 [|D| Pow |P|GED G @| Floating point power EX2/ | $S2 | SE/ | sx2
operation EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|KnMKnS| T|C |D|E | F |[DPOW, DPOWP: 13
S i - steps
82 * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |92 se2 [S*2| Ecs |SS?| se2 [S*?| jEcs |SS7 ise2 |S*?
Operands:

Si1: Base S Exponent  D: Operation result

Explanations:

1. Perform power operation on binary floating value S1 and S2 and save the result in D.
POW [S4+1, 81 ][ S2+1,S2]=D

2. Only a positive number is valid for S. Register D has to be 32-bit format. Operation is conducted
in floating point value, so the value in S4 and Sz needs to be converted into floating value before
power operation.

3. Example of power operation:
When $452=D, D = ? Assume $1=5, S,=3, D =5%=125

4. Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag).
If absolute value of the result is larger than max. floating value, carry flag M1022 = ON.
If absolute value of the result is smaller than min. floating value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.

Program Example:

1. When MO = ON, convert (D1, DO) and (D3, D2) to binary floating value and save the result in
register (D11, D10) and (D13, D12) individually.

2. When M1 = ON, perform power operation with (D11, D10) as base and (D13, D12) as exponent.
The value is saved in register (D21, D20) in binary floating format.

3. When M2 = ON, convert the value in (D21, D20) into decimal floating point value and save the
result in (D31, D30). (At this time, D31 indicates powers of 10 for D30)
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3. Instruction Set

MO

— F——1 RsT | m1081 |

——{onr [ o0 [ ow ]

o [ % [ on ]
|
|

M1

— ] ppow | p1o | D12
M2

— ———— pesco| Dp20 | D3o
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API Mnemonic Operands Function Controllers
ES2/ SA2/
129 [ID| INT |[P|] &G D@ Float to integer EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type| Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX[KnY|KNnM[KnS| T |C | D | E | F [INT, INTP: 5 steps
S DINT, DINTP: 9 steps
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2) SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |92 yse2 |S*2| Ecs  |S%?| sse2 |S*2| jEcs |57 isE2 [S%?
Operands:

S: Source device

Explanations:

D: Operation result

1. The binary floating point value in the register S is converted to BIN integer and stored in register
D. The decimal of the operation result will be left out.
2. This instruction is the opposite of the API 49 (FLT) instruction.

3. Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag).

If the conversion result is 0, zero flag M1020 = ON.

If there is any decimal left out, borrow flag M1021 = ON.

If the conversion result is larger than the below range, carry flag M1022 = ON
16-bit instruction: -32,768 to 32,767
32-bit instruction: -2,147,483,648 to 2,147,483,647

Program Example:

1. When X0 = ON, the binary floating point value of (D1, DO) will be converted to BIN integer and

the result is stored in D10. The decimal of the result will be left out.
2. When X1 = ON, the binary floating point value of (D21, D20) will be converted to BIN integer

and the result is stored in (D31, D30). The decimal of the result will be left out.

ﬁl—i

INT| O|D10|

DINT | D20 | D30 |
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API Mnemonic Operands Function Controllers
ES2/ SA2/
130 [|ID| SIN |[P| &GO D Sine EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|HKnX|KnY|[KnMKnS| T|C |D | E | F |[DSIN, DSINP: 9 steps
S * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |552| ise2 |S%2| Ecs |SS?| isE2 |S*?| Ecs [5%Y isE2 |S%?
Operands:

S: Source device (0°=<8<360°) D: Operation result

Explanations:

S T

S: Radian
R: Result (SIN value)

7.

Program Example 1:

If operation result in D is 0, Zero flag M1020 = ON.

The value in S can be set as radian or degree by flag M1018.
M1018 = OFF, radian mode. RAD = degree x11/180.

M1018 = ON, degree mode. Degree range: 0° =degree < 360°.
Flag: M1018 (Flag for Radian/Degree)

SIN instruction performs sine operation on S and stores the result in D.

See the figure below for the relation between the radian and the operation result:

M1018 = OFF, radian mode. When X0 = ON, DSIN instruction conducts sine operation on binary

floating value in (D1, DO) and stores the SIN value in (D11, D10) in binary floating format.

M1002
—— RST M1018
X0
—— DSIN DO D10
=) D1 DO RAD value(degree x n/180)
binary floating point
SIN value
@ D11 D10 binary floating point
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Program Example 2:
M1018 = OFF, radian mode. Select the degree value from inputs X0 and X1 and convert it to RAD

value for further sine operation.

X0
— ——— MOVP | K30 D10 (K30—>D10):|
X1
— —— MOVP | K60 D10 (K60 —D10)
M1000
— | FLT D10 D14 (D10—» D15, D14) Binary floating point

(7/180)— (D21, D20)
DEDIV | K31415926 [ K1800000000 | D20 Binary Binary

floating point  floating point

(D15,D14) Degree x n /180 —
(D41, D40) RAD binary floating point

DEMUL| D14 D20 D40

DSIN D40 D50 (D41, D40) RAD — (D51, D50) SIN
binary floating point

Program Example 3:
M1018 = ON, degree mode. When X0 = ON, DSIN instruction performs sine operation on the
degree value (0° =degree <360°) in (D1, D0O) and stores the SIN value in (D11, D10) in binary

floating format.

M1002
—— SET | M1018
X0
—— DSIN DO D10
(D) D1 DO Degree value

SIN value

@ D11 D10 (binary floating point)
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
131 ||[D| cos [P D (D Cosine EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|HKnX|KnYI[KnM|KnS| T|C |D | E | F [DCOS, DCOSP: 9 steps
S * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |552| ise2 |S%2| Ecs |SS?| isE2 |S*?| Ecs [5%Y isE2 |S%?
Operands:

S: Source device (0°=<8<360°) D: Operation result

Explanations:

COS instruction performs cosine operation on S and stores the result in D.
The value in S can be set as radian or degree by flag M1018.

M1018 = OFF, radian mode. RAD = degree x11/180.

M1018 = ON, degree mode. Degree range: 0° =degree < 360°.

Flag: M1018 (Flag for Radian/Degree)

S T

See the figure below for the relation between the radian and the operation result:
R S: Radian
A R: Result (COS value)

7. |If operation resultin D is 0, Zero flag M1020 = ON.

Program Example 1:
M1018 = OFF, radian mode. When X0 = ON, DCOS instruction conducts cosine operation on binary
floating value in (D1, DO) and stores the COS value in (D11, D10) in binary floating format.

M1002

—— RST | M1018

X0

—— Dcos DO D10
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RAD value(degree x n/180)
binary floating point

) D1 DO

v

COS value
@ D11 D10 binary floating point

Program Example 2:
M1018 = ON, degree mode. When X0 = ON, DCOS instruction performs cosine operation on the
degree value (0° =degree <360°) in (D1, D0O) and stores the COS value in (D11, D10) in binary

floating format..

M1002
—— SET | M1018
X0
——— Dcos DO D10
D) D1 DO Degree value

COS value
@ D11 D10 binary floating point
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
132 (ID| TAN |[PICSO D Tangent EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|[KnX|KnY|[KnM|KnS| T|C |D | E | F [DTAN, DTANP: 9 steps
S * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |552| ise2 |S%2| Ecs |SS?| isE2 |S*?| Ecs [5%Y isE2 |S%?
Operands:

S: Source device (0° =S <360°)

Explanations:

S T

D: Operation result

7. |If operation resultin D is 0, Zero flag M1020 = ON.

The value in S can be set as radian or degree by flag M1018.
M1018 = OFF, radian mode. RAD = degree x11/180.
M1018 = ON, degree mode. Degree range: 0° =degree < 360°.
Flag: M1018 (Flag for Radian/Degree)

S: Radian
R: Result (TAN value)

TAN instruction performs tangent operation on S and stores the result in D.

See the figure below for the relation between the radian and the operation result
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Program Example 1:
M1018 = OFF, radian mode. When X0 = ON, DTAN instruction performs tangent operation on the
radian value in (D1, DO) and stores the TAN value in (D11, D10) in binary floating format.

M1002
—— RST M1018

X0

——— DTAN DO D10

RAD value(degree x © / 180)
binary floating point

) D1 DO

v

@ D11 D10 | TANvalue
binary floating point

Program Example 2:
M1018 = ON, degree mode. When X0 = ON, DTAN instruction performs tangent operation on the
degree value (0° =degree <360°) in (D1, D0O) and stores the TAN value in (D11, D10) in binary

floating format.

M1002
—— SET | M1018
X0
—— DTAN DO D10
(D) D1 DO Degree value

TAN value
@ D11 D10 | (binary floating point)
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
133 [|ID| ASIN |[P] GO D Arc Sine EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|KnX|KnY|[KnM|KnS| T |C |D | E | F |DASIN, DASINP: 9 steps
S * * *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |552| ise2 |S%2| Ecs |SS?| isE2 |S*?| Ecs [5%Y isE2 |S%?
Operands:

S: Source device (binary floating value)  D: Operation result

Explanations:

1. ASIN instruction performs arc sine operation on S and stores the result in D
2. ASIN value = SIN-

3. See the figure below for the relation between input S and the result:

A

S: Input (SIN value)
R: Result (ASIN value)

If operation result in D is 0, Zero flag M1020 = ON.
The decimal value of the SIN value designated by S should be within -1.0 to +1.0. If the value

exceeds the range, M1067 and M1068 will be ON, and instruction will be disabled.

Program Example:
When X0 = ON, DASIN instruction performs arc sine operation on the binary floating value in (D1,
DO0) and stores the ASIN value in (D11, D10) in binary floating format..
| X0
| | | DASIN DO D10
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D) D1 DO Binary floating point

v

@ | b1 D10 | ASINvalue
binary floating point
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
134 ||D| ACOS |[P| &GO (D Arc Cosine EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OP XY |M|S|K|H|[KnX|[KnYI[KNnMIKnS| T |C|D|E | F |DACOS, DACOSP: 9
S il - steps
D * P
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |552| ise2 |S%2| Ecs |SS?| isE2 |S*?| Ecs [5%Y isE2 |S%?
Operands:

S: Source device (binary floating value)  D: Operation result

Explanations:

1. ACOS instruction performs arc cosine operation on S and stores the resultin D
2. ACOS value = COS"'

3. See the figure below for the relation between the input S and the result:

A

S: Input (COS value)
R: Result (ACOS value)

If operation result in D is 0, Zero flag M1020 = ON.
The decimal value of the COS value designated by S should be within -1.0 to +1.0. If the value
exceeds the range, M1067 and M1068 will be ON, and instruction will be disabled.

Program Example:
When X0 = ON, DACOS instruction performs arc cosine operation on the binary floating value in (D1,

DO0) and stores the ACOS value in (D11, D10) in binary floating format.

X0
——— DbAacos| Do D10
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D) D1 DO Binary floating point

v

@ D11 D10 | ACOS value
binary floating point
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3. Instruction Set
API Mnemonic Operands Function Controllers
ES2/ SA2/
135 [|D| ATAN |P| &GO (D Arc Tangent EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnYIKnMKnS| T |C |D|E | F |DATAN, DATANP: 9
S i - steps
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
ECs |592| isE2 |SX2| Ecs [SS?|yse2 |SX?| JEcs [SS?] isE2 |SX2
Operands:

S: Source device (binary floating value)

Explanations:
1.
2. ATAN value=TAN-

D: Operation result

ATAN instruction performs arc tangent operation on S and stores the result in D

3. See the figure below for the relation between the input and the result:

R
A

S: Input (TAN value)
R: Result (ATAN value)

4.

Program Example:

If operation result in D is 0, Zero flag M1020 = ON.

When X0 = ON, DATAN instruction performs arc tangent operation on the binary floating value in
(D1, DO) and stores the ATAN value in (D11, D10) in binary floating format.

X0
|7

DATAN DO

D10
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D) D1 DO Binary floating point

v

@ D11 D10 | ATAN value
binary floating point
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
172 ||D| ADDR |[P| (8D (G2 (B | Floating point addition EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|1Y|M|S |K|H|[KnX|KnY|KnM|KnS| T|C |D | E | F | DADDR, DADDRP: 13
St . steps
S *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs | S92 se2 |S*2| Ecs |SS?| ise2 |SX?| jEcs |SS? sse2 [S%?
Operands:

S1: Floating point summand  Sz: Floating point addend  D: Sum

Explanations:

1.

ADDR instruction adds the floating point summand S with floating point addend S, and stores
the operation result in D.

In ADDR instruction, floating point values can be directly entered into S1 and S,

In DADDR instruction, floating point values (e.g., F1.2) can be either entered directly into S4
and S; or stored in data registers for operation.

When S1 and S is specified as data registers, the function of DADDR instruction is the same
as API 120 EADD instruction.

S: and S; can designate the same register. In this case, if the instruction is specified as
“continuous execution instruction” (generally DADDRP instruction) and the drive contact is ON,
the register will be added once in every scan.

Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag)

If absolute value of the result exceeds max floating point value, carry flag M1022 = ON.

If absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON

Program Example 1:

When X0 = ON, add floating point number F1.200E+0 (Input F1.2, and scientific notation

F1.200E+0 will be displayed on ladder diagram. Users can set monitoring data format as float on
the function View) with F2.200E+0 and store the obtained result F3.400E+0 in register D10 and

D11

X0
——DADDR | F1.200E+0 |F2.200E+0| D10
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Program example 2:

When X0 = ON, add floating point value (D1, DO) with (D3, D2) and store the result in (D11, D10).

X0
——— DADDR| DO D2 D10
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3. Instruction Set

API Mnemonic Operands Function Controllers
. . ES2/ SA2/
Floating point
173 ||D| SUBR |P| D G2 (D subtraction E)é%/ SS2 ggé SX2
Type | Bit Devices Word Devices Program Steps
OP X|Y|M|S|K|H|KnX|KnY|[KnM|KnS| T|C |D | E | F |[DSUBR: 13 steps
Si *
So *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE] ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs 592 se2 |S*2| Ecs  |SS?| ise2 |S*?| jEcs |SS? se2 [S%?
Operands:

S+: Floating point minuend  Sz: Floating point subtrahend  D: Remainder

Explanations:

1.
2.
3.

SUBR instruction subtracts S with Sz and stores the operation result in D.

In SUBR instruction, floating point values can be directly entered into S4 and Sa..

In DSUBR instruction, floating point values (e.g., F1.2) can be either entered directly into S+
and S; or stored in data registers for operation.

When S1 and S; is specified as data registers, the function of DSUBR instruction is the same
as API 121 ESUB instruction.

S1 and S can designate the same register. In this case, if the instruction is specified as
“continuous execution instruction” (generally DSUBRP instruction) and the drive contact is ON,
the register will be subtracted once in every scan.

Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag)

If absolute value of the result exceeds max floating point value, carry flag M1022 = ON.

If absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON

Program example 1:

When X0 = ON, subtract floating point number F1.200E+0 (Input F1.2, and scientific notation

F1.200E+0 will be displayed on ladder diagram. Users can set monitoring data format as float on
the function View) with F2.200E+0 and store the obtained result F-1.000E+0 in register D10 and

D11

X0
——DSUBR | F1.200E+0 |F2.200E+0| D10
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Program example 2:
When X0 = ON, subtract the floating point value (D1, DO) with (D3, D2) and store the result in (D11,
D10).

X0
F—— DSUBR| DO D2 D10
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3. Instruction Set
API Mnemonic Operands Function Controllers
. . ES2/ SA2/
Floating point
174 ||ID| MULR |P| G G2 (D multiplication E)é%/ SS2 ggé SX2
Type | Bit Devices Word Devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnY|[KnMKnS| T|C |D|E | F |DMULR, DMULRP: 13
S1 ¥ steps
S2 *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
Ecs |S52| ise2 |S*%| Ecs |SS?| se2 |S*?| jEcs |5%? isE2 |S%?
Operands:
S1: Floating point multiplicand  Sa: Floating point multiplicator ~ D: Product

Explanations:

1.
2.
3.

MULR instruction multiplies S1 with Sz and stores the operation result in D.

In MULR instruction, floating point values can be directly entered into S1 and S..

In DMULR instruction, floating point values (e.g., F1.2) can be either entered directly into S4

and S; or stored in data registers for operation.

When S1 and S; is specified as data registers, the function of DMULR instruction is the same
as API 122 EMUL instruction.

S1 and S can designate the same register. In this case, if the instruction is specified as

“continuous execution instruction” (generally DMULRP instruction) and the drive contact is ON,

the register will be multiplied once in every scan

Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag)

If absolute value of the result exceeds max floating point value, carry flag M1022 = ON.

If absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.

Program Example 1:

When X0= ON, multiply floating point number F1.200E+0 (Input F1.2, and scientific notation

F1.200E+0 will be displayed on ladder diagram. Users can set monitoring data format as float on
the function View) with F2.200E+0 and store the obtained result F2.640E+0 in register D10 and

D11

X0

DMULR

l_

F1.200E+0 |F2.200E+0

D10
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Program example 2:
When X1= ON, multiply the floating point value (D1, DO) with (D11, D10) and store the result in

(D21, D20).

X1
F—— DMULR DO D10 D20
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/ SA2/
175 ||D| DIVR |P| (D (2 (@D | Floating point division || EX2/| SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP X|{Y|M|S|K|H|KnX|KnY|[KnM|KnS| T|C |D | E | F |DDIVR: 13 steps
S *
S *
D *
Pulse instruction 16-bit instruction 32-bit instruction
ES2/EX2 SA2/SE ES2/EX2/ SA2/SE ES2/EX2 SA2/SE
/ECs |552| yse2 |S%2| Ecs  |SS?| isE2 |S*2| jEcs [SSY jsE2 |SX?
Operands:

S+: Floating point n dividend  Sa: Floating point divisor ~ D: Quotient

Explanations:

1. DIVR instruction divides S1 by Sz and stores the operation result in D

2. In DIVR instruction, floating point values can be directly entered into S$4 and Sa.

3. In DDIVR instruction, floating point values (e.g., F1.2) can be either entered directly into S$4 and
S; or stored in data registers for operation.

4. When S1 and S; is specified as data registers, the function of DDIVR instruction is the same as
API 123 EDIV instruction.

5. If 82 = 0, operation error occurs and M1067 = ON, M1068 = ON. D1067 stores the error code
0E19 (HEX).

6. Flags: M1020 (Zero flag), M1021 (Borrow flag) and M1022 (Carry flag)
If absolute value of the result exceeds max floating point value, carry flag M1022 = ON.
If absolute value of the result is less than min. floating point value, borrow flag M1021 = ON.

If the conversion result is 0, zero flag M1020 = ON.

Program example 1:
When X0 = ON, divide floating point number F1.200E+0 (Input F1.2, and scientific notation
F1.200E+0 will be displayed on ladder diagram. Users can set monitoring data format as float on the

function View) with F2.200E+0 and store the obtained result F0.545E+0 in D10 and D11.

X0
—— DDIVR | F1.200E+0 |F2.200E+0| D10

Program example 2:
When X1= ON, divide the floating point number value (D1, DO) by (D11, D10) and store the obtained

quotient into registers (D21, D20).

X1
—— DDIVR| DO D10 D20
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3.6.13 Additional Instruction

Mnemonic Applicable to STEPS
API PULSE Function =2 SE/
16 bits 32 bits EX2/|SS2| SA2 | SX2 - 16-bit | 32-bit
EC5
143 | DELAY - v' | Delay Vi ivi]iv|iviv]| 3 -
144 | GPWM - - General PWM output ViV vIiv| 7T -
ES2
145| FTC - - Fuzzy Temperature Control EX2 v2.66|v266| vV | 7 -
V3.22
147 | SWAP |[DSWAP | v |Byte swap VvV | Y|V 5
148| MEMR ) Readmg the data from the ES2 | - i
file register EX2
149 | MEMW ) v Wr|lt|ng the data into the file | Es2 | vl v lsea| 7 )
register EX2
154| RAND |DRAND | v |Random number VvV 7 13
168| MVM | bmvm | v |Maskand combine vivi|v 7 |13
designated Bits
176 | MMOV - v' | 16-bit—32-bit Conversion Vi vV 5 -
177 GPS - - GPS data receiving E)Sé vViv | v |-1]65 -
178 - DSPA - Solar cell positioning E)Sé - = 9
179 | WSUM |DWSUM Sum of multiple devices v 13
202! SCAL ) % Proportllonal value % 9 )
- calculation
203! scLp | psclp| v Paramelter proportional value viviv]iv]|v] o 13
- calculation
205| CMPT |DCMPT| v |Compare table EZ viviivi|v]oe |17
207| CSFO ) ) Catch speed and B2l v || 7 i
proportional output EX2
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API Mnemonic Operands Function Controllers
ES2/ SA2/
143 DELAY |P D) Delay EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OP X|{Y|M|S |K|H[KnXKnY|KnMKnS| T|C |D | E |F |DELAY, DELAYP: 3 steps
S * * *
PULSE, 16-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2|  sx2
Operands:

S: Delay time, unit: 0.1 ms (K1 to K1000)

Please see the explanation below for more information about the unit of a delay.

Explanations: (The instruction can be used in DVP-ES2/EX2 series PLCs whose version is
3.00; DVP-SS2 series PLCs whose version is 2.80; DVP-SA2 series PLCs
whose version is 2.40; DVP-SX2 series PLCs whose version is 2.20; DVP-SE
series PLCs whose version is 1.20 (and below).)

1. The unit of a delay is 100 ps.

2. When DELAY instruction executes, in every scan cycle, the execution of the program after

DELAY instruction will be delayed according to the delay time.

Explanations: (The instruction can be used in DVP-ES2/EX2 series PLCs whose version is
3.20; EC5/SE2: V1.00 ; DVP-SS2 series PLCs whose version is 3.00/DVP-SA2
series PLCs whose version is 2.60/DVP-SX2 series PLCs whose version is
2.40/DVP-SE series PLCs whose version is 1.40 (and above).)

1. The unit of a delay depends on M1148. If M1148 is Off, the unit of a delay is 100 ps. If N1148 is

On, the unit of a delay is 5 ps.

2. When the instruction DELAY is executed, the unit of a delay will be 5 us if M1148 is On. After the

instruction is executed, M1148 will be set to Off.

3. After the instruction is executed, the execution of the program following DELAY will be delayed

for a period of time set by users.

Program Example: (for DVP-ES2/EX2 series PLCs whose version is 3.00; DVP-SS2 series
PLCs whose version is 2.80; DVP-SA2 series PLCs whose version is 2.40;
DVP-SX2 series PLCs whose veresion is 2.20; DVP-SE series PLCs
whose version is 1.20 (and below))

When interrupt input X0 is triggered from OFF to ON, interrupt subroutine executes DELAY

instruction first, therefore the program after DELAY instruction (X1 = ON, YO = ON...) will be delayed

for 2 ms.
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E Interrupt input X0 |

Input X1 _| -
Output YO ;
FEND |e——]

T=2ms
1001 ﬂ;& DELAY | K20 |
X1

|

Main program |

i

i

RE YO K8 |

:

IRET

END

Program Example: (for DVP-ES2/EX2 series PLCs whose version is 3.20; EC5/SE2: V1.00;
DVP-SS2 series PLCs whose version is 3.00; DVP-SA2 series PLCs
whose version is 2.60; DVP-SX2 series PLCs whose veresion is 2.40;
DVP-SE series PLCs whose version is 1.40 (and above))

When interrupt input XO is triggered from OFF to ON, interrupt subroutine executes DELAY

instruction first, therefore the program after DELAY instruction (X1 = ON, YO = ON...) will be delayed

for 1 ms.
£ Interruptinput X0
Input X1 J 3
Main program Output YO
e
FEND T=1ms
M1000
1001 | SET M1148
DELAY | K200
X1
- }—E®
REF YO0 K8
IRET
END
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Points to note:

1. User can adjust the delay time according to the actual needs.

2. The delay time of DELAY instruction could be increased due to the execution of communication,
high-speed counter and high-speed pulse output instructions.

3. The delay time of DELAY instruction could be increased due to the delay of transistor or relay

when external output (transistor or relay) is specified.
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
144 GPWM |G G2 M General PWM output EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|H[KnX|KnNY|[KNnM|KnS| T|C |D | E | F |GPWM: 7 steps
S *
S *
D * * *
16-bit
ES2/EX2/EC5|  SS2 [ SA2/SE/SE2 |  sSx2
Operands:

S4: Pulse output width S2: Pulse output cycle (occupies 3 devices) D: Pulse output device

Explanations:

1. When GPWM instruction executes, pulse output will be executed on device specified by D
according to pulse output width S4 and pulse output cycle S,.

S1: pulse output width. Range: t = 0 to 32,767 ms.

S.: pulse output cycle. Range: T =1 to 32,767 ms, S = S,.

Sz +1 and S +2 are system-defined parameters, please don’t use them.

D: pulse output device: Y, M and S.

When S1 = 0, no pulse output. When S1 = S,, the pulse output device remains ON.

N o o~ 0N

S1 and Sz can be modified when GPWM instruction is being executed.

Program Example:

Assume DO = K1000, D2 = K2000. When X0 = ON, Y20 will output pulses as the following diagram.
When X0 = OFF, Y20 output will be OFF.

X0 t T
|—<I—| GPWMl DO | D2 | Y20 |
t=1000ms
e |
OutputYZH L
fe—>|
T=2000ms

Points to note:

1. The instruction operates by the scan cycle; therefore the maximum error will be one PLC scan
cycle. S1, Sz and (S2 - S1) should be bigger than PLC scan cycle, otherwise GPWM outputs
may go as unexpected.

2. Please note that placing this instruction in a subroutine will cause inaccurate GPWM outputs.
Use PWM instruciton instead if more precise pulse width output is required.

4. When using general output points for control, pay attention to whether the hardware response

time of the output point meets the requirements.
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API || Mnemonic Operands Function Controllers
SA2/
EDNEN), ES2/
145 FTC Fuzzy Temperature Control SS2 | SE/ | SX2
> @ ylemp EX2 SE2
Type | Bit Devices Word devices Program Steps
OoP X|{Y|M|S |K|H|KnX|KnY[KnM|KnS| T |C |D|E|F |FTC: 7 steps
S1 * * *
82 * * *
S3 *
D *
16-bit
ES2EX2 | ss2 [ SA2SE/SE2|  sSX2
Operands:
S1: Set value (SV) S2: Present value (PV) S3: Parameter (sampling time) D: Output

value (MV)

Explanations:

1.

Range of S1: 1 to 5000 (shown as 0.1°C to 500°C). Unit: 0.1°. If (S3 +1) is set as KO, the range
will be 0.1°C to 500°C.

Settings of parameter S3 +1: bit0 = 0 ->°C; bit1 = 0 ->°F; bit1 = 0 -> no filter function; bit1 = 1 ->
with filter function; bit2 to bit5 -> 4 kinds of heating environments; bit6 to bit15 -> reserved. See
remarks for more information.

D is the value between 0 to sampling time x 100. When using this instruction, the user has to
adopt other instructions according to the types of the heater. For example, FTC can be used
with GPWM for output pulse control. “Sampling time x 100” is the cycle of GPWM pulse output;
MV is the width of GPWM pulse. See program example 1.

There is no limit on the times of using FTC instruction, but Do not repeatedly use a designated
operand in case an error may occur.

The models which are supported are DVP-ES2/EX2 V.3.22, DVP-SA2/SX2 V.2.66, DVP-SE
V.1.60, and SE2 V1.00 (and above).

Program Example:

1.
2.

Set up the parameter before executing FTC instruction.
When X0 = On, the instruction will be executed and result will be stored in D150. When X0 = Off,

the instruction will not be executed and the previous data remain unchanged.
X0
F——-1 FTC DO D1 D100 D150
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Remarks:

1. Setting of Sa:

Device No. Function Range Explanation
If Ts is less than a scan time, PID
L instruction will be executed for a
S; Zi?:pzlgg 2:2;’ (Ts) (1ut:it'2(1)80 ms) scan time. If Ts= 0, PID instruction
' ' will not be enabled. The minimum Ts
must be greater than a scan time.
b0 =0 means °C | When the value exceeds the upper
b0 =1 means °F | bound, use upper bound.
b0: temperature unit \?v?thgﬂzfeq:r When without filter function, PV = .
i, . . currently measured value. When with
. b1 filter funct|'on fun_ct|on . filter function, PV = (currently
Ss+1: b2 t.o b5: heating t?1‘1 means with measured value + previous PV)/2
environnment filter function
b6 to b15: reserved | b2=1 Slow heating environment
b3=1 General heating environment
b4=1 Fast heating environment
b5=1 High-speed heating environment
S;+2:
to Parameters for system use only. Do not use them.
S3 +6

2. Control diagram:

Fuzzy
Controller

Temperature
Sensor

3. Notes and suggestion:

It is recommended that the sampling time be set to 2 times more than the sampling time of the

temperature sensor for better temperature control.

bit2 to bit5 of S3+1 are for the control speed. If the user does not set up the parameter, FTC will
automatically activate “general heating environment”. When the user finds that the control is too

slow to reach SV, select “slow heating environment” to enhance the speed to reach SV. On the

contrary, when the user finds that the control is too fast or with too many fluctuations, select

“fast heating environment” to slow down the control speed.

When bit2 to bit5 of S3+1 are all set as 1 or more than 1 environments are designated, FTC

instruction will check from bit2 to bit 5 in order and enable the function that has been set as 1.

The parameter can be modified during the control.

3-472




3. Instruction Set

Example 1: control diagram

Fuzzy . MV

SV
>
D10 Controller [ 1 D22 | o WM Program > Y0
< Temperature
PT Module < Sensor

Output D22 (MV) of FTC instruction is the input D22 of GPWM instruction, as the duty cycle of
adjustable pulses. D30 is the fixed cycle time of pulses. See below for the timing diagram of YO

output.

D22

A
Y

YO

A
Y

D30

Assume parameter settings: D10 = K1,500 (target temperature), D12 = K60 (sampling time: 6 secs.),
D13 = K8 (bit3=1), D30 = K6,000 (=D12*100)

The example control program is indicated as:

_M|1(|E4| mov | k1500 | D10 |
1 10 [ ko [ ke | ke [ x|
1 FroM | ko [ ke | b1t | k1 |
| mov | keo [ D12 |
| mov | ks | D13 |
—— mov | K6000| D30 |
. T
—|M|1_4| FTC | D10 | D11 pi2 | D22 |
——{oPwm| D22 | D30 [ vo |
M1TO|—|13 FRoM | ko | ke | b1t | k1 |
END
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Experiment in an oven which can be heated up to 250°C. See below for the records of target and
present temperatures. As shown in the diagram below, we can see that after 48 minutes, the
temperature is able to reach the target temperature with * 1°C inaccuracy and exceed approx.

10°C of the target temperature.

150.0

T K B Bz e B P K K B Bz

4.2

Time AM 112627 A 1427 AM 11:66:27 PM 12:11:27 PM 12:26:27
A 11:33:57 AWM 11:48:57 PM 12:03:57 PM 121857 P 12:33.57

Example 2: Due to that the temperature once exceeds the target temperature, we modify the
heating environment into “fast heating environment” (D13 = K16). The results are shown in the
diagram below.

From the diagram below, we see that though the temperature no longer exceeds the target
temperature, it still needs to take more than 1 hour and 15 minutes to reach the target temperature
with £ 1°C inaccuracy. It seems that we have chosen the right environment, but the sampling time

is too long, resulting in the extension of heating time.

1200 500 500 TE00 1500 TE0E TH00 T 1 T TV

T Tal6 : : :

. . .

;

Lo

270

i

:

' ' ' ' ' ' ' ' ' ' '
o0 f----F-- e T T it e e {aiaiaia e | aiaiai it e {aiaiaiii e
so0 f--F---- e T T i e e | aiaiai e | aiaiai i e e e
Tirne PM 12:06:34 M 12:23:14 PM 12:39.54 PM 12:56:34 PM 011314 PM 01:29.54
PM 121454 PM12:31:34 PM 124814 PM 01:04:54 PM 01:21.34
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Example 3: To speed up the speed to reach the target temperature, we correct the sampling time
as 4 seconds (D12 = K40, D30 = K4,000). The results are shown in the diagram below.

From the diagram below, we see that the overall control time has been shortened as 37 minutes.
Therefore, we find out that modifying the sampling time can speed up the time for reaching the

target temperature.

150.0 150.0 50 ] ‘_,,-—1-5&13'”_ 150.0 Tol 160.0 1600

1500 FEan i
1452 463 R
160 i
joog s e R PR PR R R R R R e

50.0 /r ------- RS e e e e e e e R

Time P 021558 P 02:27:38 P 02:33:18 Ptd 02:50:58 Ptd 03:02:38

PM 02:21:48 P 02:33:28 P 02:45:08 Pt 02:56:48 Pt 02:08:28

Example 4: To see if we can reach the target temperature faster, we modify the sampling time frim
example 3 into 2 seconds (D12 = K20, D30 = K2,000). The results are shown in the diagram below.
From the diagram below, we see that the sampling time that is too short will cause the control

system to become too sensitive and lead to up and down fluctuations.

e ; | : : :
" L L L il |7 5 e e -
500 |TETm TET 1500 w TE00 ——.1600 600 GGG 1600 - 1ea0 1500
459 paa
Ti53 i ' ' '
‘42 7 i : : : : ! :
133 g :
R T L — - — S— — I— — - — CR— - — C S— —
g besbesss . — —  F— [ —  F—  — R— . — —  — [ —
Time PM 0214:46 PM 0231:26 PM 024506 PM 030446 PM 03:21:26 PM 03:38:06
P 02:2306 Ph 02:35:46 Ph 02:56:26 P 03:13:06 P 03:25:46
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API Mnemonic Operands Function Controllers
ES2/ SA2/
147 ||D| SWAP |P D) Byte swap EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S |K|H|KnX|KnYI[KnM|KnS| T |C |D | E | F |[SWAP, SWAPP: 3 steps
s e | « | %« |+l x| | «]|« |DSWAP, DSWAPP: 5
steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 | SA2SE/SE2|  sx2
Operands:

S: Device for byte swap.

Explanations:

1. For 16-bit instruction, high byte and low byte of the register will be swapped.
2. For 32-bit instruction, byte swap is conducted on the 2 registers separately.
3. This instruction adopts pulse execution instructions (SWAPP, DSWAPP)
4

If operand D uses device F, only 16-bit instruction is available

Program Example 1:

When X0 = ON, high byte and low byte of DO will be swapped.

X0
— —— swAPP| DO

DO
High Byte | Low Byte

~_

Program Example 2:
When X0 = ON, high byte and low byte of D11 will be swapped as well as the high byte and low byte
of D10.

X0
—t}——{pswapP | D10

D11 D10
High Byte | Low Byte High Byte | Low Byte

o ~_
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API Mnemonic Operands Function Controllers
Reading the data ES2/| SS2 | SA2 | SX2 | SE
148 MEMR |P|(m> (@D (D from the file register EX2 SE2
Type| Bit Devices Word devices Program Steps
oP X1Y | M|S|K|H|KnX|KnY|KnM|KnS|T|C|D|E|F |7 steps
m I * The 32-bit instruction and
D * DVP-SS2 are not
n Lk * supported.
PULSE, 16-bit
ES2EX2 | ss2 | sA2 | sx2 | SE/SE2
Operands:

m: File register from which the data is read.

D: Initial data register where the data is stored (The data register is between D2000 and D9999.)

n: Number of data

Explanations:

1. The 32-bit instruction is not supported.

2.

M1067 and M1068 is ON, and the error code in D1067 is H'OE1A.

If m, D, or n is not within the range, an operation error occurs, the instruction is not executed,

If no data is written into the file register, the default value which will be read from it is -1.

The file registers do not support M1101. If users want to read the data from the file register
when the PLC runs, they can use LD M1002 and MEMR to read the data.

The range of supported operands m and n:

Models Firmware version Operand m Operand n
V2.40 to V3.00 KO to K4999 K1 to K5000
SA2/SX2 V3.02 and later KO to K7999 K1 to K8000
V2.80 to 3.44 KO to K4999 K1 to K5000
ES2/EX2 V3.46 and later KO to K7999 K1 to K8000
ES2-E
Should work with a V1.08 and later KO to K7999 K1 to K8000
memory card
SS2/SE/SE2 NOT supported
ES2-C NOT supported

Program Example:

1. Use MEMR to read the data from the 100 file registers starting from the tenth file register to the

data registers starting from D2000.

2. When X0 is ON, the instruction is executed. When X0 becomes OFF, the instruction is not

executed, and the data which is read previous is unchanged.

X0

—— MEMR

K10 D2000

K100

3-477




DVP-ES2/EX2/EC5/SS2/SA2/SX2/SE/SE2&TP Operation Manual - Programming

API Mnemonic Operands Function Controllers
Writing the data into | [ES2/| SS2 | SA2 | SX2 | SE/
149 MEMW [P (mD (D the file register EX2 SE2
Type| Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX[KnNYIKnM{KnS|T|C|D|E|F|7steps
S * The 32-bit instruction
m Lt * and DVP-SS2 are not
n L * supported.
PULSE, 16-bit
ES2/EX2 | SS2 SA2 | sx2 | SE/SE2
Operands:

S: Initial source device (The data register is between D2000 and D9999.)

m: File register into which the data is written.

n: Number of data (The number of data is between K1 and K100.)

Explanations:

1. The 32-bit instruction is not supported.

2. If m, D, or n is not within the range, an operation error occurs, the instruction is not executed,
M1067 and M1068 is ON, and the error code in D1067 is H'OE1A.

3. Owing to the fact that the file registers take flash ROM as the memories, 100 words at most can
be written into the file registers, and only when the conditional contact turns from OFF to ON
can the data be written into the file registers once. Note: The data only can be written into the
file registers 100,000 times. Please use them with care.

4. The range of supported operands m and n:

Models Firmware version Operand m Operand n
V2.40 to V3.00 KO to K4999 K1 to K100
2D V3.02 and later KO to K7999 K1 to K100
V2.80 to 3.44 KO to K4999 K1 to K100
2 V3.46 and later KO to K7999 K1 to K100
ES2-E
Should work with a V1.08 and later KO to K7999 K1 to K100
memory card
SS2/SE/SE2 NOT supported
ES2-C NOT supported

Program Example:

1. Use MEMW to write the data from the 100 data registers starting from D2000 to the file registers

starting from the tenth file register.

2. When X0 turns from OFF to ON, the instruction is executed once.

X0
} F——— MEMW D2000 K10 K100
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API Mnemonic Operands Function Controllers
ES2/ SA2/
154 [|ID| RAND [P G G (M Random number EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP XY |M|S |K|H|KnX|KnYI[KnM|KnS| T |C |D | E | F |[RAND, RANDP: 7 steps
21 el e L T 17 LT IDRAND, DRANDP: 13
2
D * * * * * * * * StepS

PULSE, 16-bit, 32-bit
ES2/EX2/EC5 S§S82 SA2/SE/SE2 | SX2

Operands:
S+1: Lower bound of the random number  S2: Upper bound of the random number  D: Operation

result

Explanations:

1. The range of 16-bit operands 84, Sz: KO=S1, S,=K32,767; the range of 32-bit operands S4, Sa:
KO=S, , S,=K2,147,483,647.

2. Entering S1 > Sz will result in operation error. The instruction will not be executed at this time,
M1067, M1068 = ON and D1067 records the error code OE1A (HEX)

Program Example:
When X10 = ON, RAND will produce the random number between the lower bound DO and upper
bound D10 and store the result in D20.

X0
}—1 } RAND DO D10 D20
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API Mnemonic Operands Function Controllers
ES2/ SA2/
168 ||D| MVM |P|ED (S2 (BD| Transfer Designated Bits || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type| Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnX|[KnY|KNnM[KnS| T |C |D|E |F [MVM, MVMP: 7 steps
> ettt PMYMDMVMP:
2
D * * * * * * * * * 13 Steps

PULSE, 16-bit, 32-bit

ES2/EX2/EC5 S§S2 | SA2/SE/SE2 | SX2

Operands:

S1: Source device 1 S3: Bits to be masked (OFF) D:D =(S1&S2)| (D &to S3)

Explanations:

1. The instruction conducts logical AND operation between S;and S first, logical AND operation
between D and S, secondly, and combines the 1t and 2" results in D by logical OR operation.

2. Rule of Logical AND operation:0 AND1=0,1AND0=0,0AND0=0,1AND 1 =1

3. Rule of Logical OR operation: 0 OR1=1,10OR0=1,00R0=0,10R1=1.

Program Example 1 :
When X0 = ON, MVM instruction conducts logical AND operation between 16-bit register DO and
H’FFOO first, logical AND operation between D4 and H'00FF secondly, and combines the 1st and 2

results in D4 by logical OR operation.

X0
}—H— MVM DO HFFO00 D4

b15 b0 b15 b0
I® po=HAA55[1Jo[1]o[1]oJ1JoJo[1]o]1]o]1]o]1] D4=H1234 [0Jo]Jo[1]o]o]1]o]Jo]Jol1]1]o]1]o]0]

Before the execution AND AND
I@ HEFoo[1][1]1]1[1]1]1]1]o]o]o]o]o]o]o]0] HoorFF[o[oJofo]ofofofof1]1]1]1]1[1]1]1]
HAAo00[1]o]1]o]1]o]1]oJoJo]o]o]o]o]o]0] Ho034 [0]o]oJo]o[oJoJofo]Jo1]1]o]1]0]0]
&R
OR
After the execution (B D4=HAA34 [1]o[1]o[1]o]1]o[o]o[1]1]o]1]o]0]

Program Example 2 :

Simplify instructions:
X0

—

X0
| WAND| HFF00| D110 | D110 | = }—1|—| MVM | D110 | HFF00| D120 |

| WAND| HOOFF| D120 | D120 |

| WOR | D100 | D120| D120 |
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API Mnemonic Operands Function Controllers
ES2/ SA2/
176 MMOV [P GO M 16-bit—32-bit Conversion || EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|[KnX|KnNY|[KnM|KnS| T|C |D | E | F [MMOV, MMOVP: 5 steps
S * * * * * * * * *
D * * *
PULSE, 16-bit
ES2/EX2/EC5| SS2 | SA2/SE/SE2 SX2

Operands:
S: Source device (16-bit)  D: Destination device (32-bit)

Explanations:
1. MMOV instruction sends the data in 16-bit device S to 32-bit device D. Sign bit (MSB) of source

device will be copied to every bit in the high byte of D.

Program example:
When X23 = ON, 16-bit data in D4 will be sent to D6 and D7.

X23
—— MMOV D4 D6

e (-) ”+” ............ ! b15 b0

> ", -

SERIRE i i
L J\ T — — T
] [aa e [a 1] [a]1 ]t [1]1]1[1]o[o]1]1]o]o[1]o]1]1]1]0[o]o]1| D7, DE
b31 b16 b15 b0

In the example above, b15 in D4 will be sent to b15 to b31 of D7/D6, therefore all bits in b15 to b31

will be “negative.”
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API Mnemonic Operands Function Controllers
ES2/ SE/
177 GPS > @ GPS data receiving || Ex2 | 552 | SA% | SX2 | gE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnX[KnY|KnM|KnS| T D|E | F |GPS: 5 steps
S * * *
D *
16-bit
ES2EX2| SS2 | SA2 | sx2 |SE/SE2
Operands:

S: Sentence identifier for GPS data receiving

Explanations:

D: Destination device for feedback data

1. GPS data receiving instruction is only applicable on COM1 (RS-232), with communication

format: 9600,8,N,1, protocol: NMEA-0183, and communication frequency: 1 Hz.
2. Operand S is sentence identifier for GPS data receiving. KO: $GPGGA, K1: $GPRMC.

Operand D stores the received data. Up to 17 consecutive words will be occupied and cannot

be used repeatedly. Please refer to the table below for the explanations of each D device.

° When S is set as K0, sentence identifier S§GPGGA is specified. D devices refer to:
No. Content Range Format Note

D+0 Hour 0to 23 Word
D+1 Minute 0 to 59 Word
D+2 Second 0to 59 Word
D+3to4 Latitude 0to 90 Float Unit: dd.mmmmmm
D+5 North / South Oor1 Word  |0(+)=>North, 1(-)>South
D+6to7 Longitude 0to 180 Float Unit: ddd.mmmmmm
D+8 East / West Oor1 Word 0(+)~>East, 1(-)>West
D+9 GPS data valid / invalid | 0,1, 2 Word 0 = invalid
D + 10 to11 Altitude 0 to 9999.9 Float Unit: meter
D+12t0o13 Latitude -90 to 90 Float Unit: +dd.ddddd
D+14to15 Longitude -180t0 180| Float Unit: +ddd.ddddd

[ When S is set as K1, sentence identifier §lGPRMC is specified. D devices refer to:

No. Content Range Format Note

D+0 Hour 0to 23 Word
D+1 Minute 0 to 59 Word
D+2 Second 0to 59 Word
D+3to4 Latitude 0to 90 Float Unit: dd.mmmmmm
D+5 North / South Oor1 Word  |0(+)>North, 1(-)>South
D+6to7 Longitude 0to 180 Float Unit: ddd.mmmmmm
D+8 East / West Oor1 Word 0(+)~>East, 1(-)>West
D+9 GPS data valid / 0,1,2 Word 0 = invalid
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No. Content Range Format Note
invalid
D+ 10 Day 1t0 31 Word
D+ 11 Month 1t012 Word
D+12 Year 2000 and Word
later
D+13to 14 Latitude -90 to 90 Float Unit: +dd.ddddd
D+ 15to0 16 Longitude -180 to 180 Float Unit: +ddd.ddddd

4. When applying GPS instruction, COM1 has to be applied in Master mode, i.e. M1312 has to be
enabled to sending request. In addition, M1314 = ON indicates receiving completed. M1315 =
ON indicates receiving error. (D1250 = K1, receiving time-out; D1250 = K2, checksum error)

5. Associated M flags and special D registers:

No. Function
M1312 |COM1 (RS-232) sending request
M1313 COM1 (RS-232) ready for data receiving
M1314 |COM1 (RS-232) data receiving completed
M1315 COM1 (RS-232) data receiving error
M1138 Retaining communication setting of COM1
D1036 COM1 (RS-232) Communication protocol
D1249 COM1 (RS-232) data receiving time-out setting. (Suggested value: >1s)
D1250 COM1 (RS-232) communication error code

6. Before applying the received GPS data, please check the value in D+9. If D+9 = 0, the GPS

data is invalid.
7. If data receiving error occurs, the previous data in D registers will not be cleared, i.e. the

previous received data remains intact.

Program example: Sentence identifier: $§GPGGA

1. Set COM1communication protocol first

M1002 Set communication protocol
|
— | MOV | H81 | D1036 | .<9500.8 N 1

SET | M1138 | Retain communication setting

MOV K2000 | D1249 | Setreceiving time-out as 2s

2. Then enable MO to execute GPS instruction with sentence identifier §GPGGA

MO

—4——— SET | M1312

MO

— | GPS KO DO
M1314 -
M1315
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3.  When receiving completed, M1314 = ON. When receiving failed, M1315 = ON. The received

data will be stored in devices starting with DO.

No. Content No. Content
DO Hour D8 East / West
D1 Minute D9 GPS data valid / invalid
D2 Second D10 to D11 Altitude
D3 to D4 Latitude D12 to D13 Latitude. Unit: +dd.ddddd
D5 North / South D14 to D15 | Longitude. Unit: +ddd.ddddd
D6 to D7 Longitude
4. Pin number description on GPS module (LS20022)
Pin No. of GPS 1 2 3 4 5
Definition VCC(+5V) Rx TX GND GND
O O
12345
o 00000 o
Bottom view
5. Pin number description on PLC COM1:
Pin No. of COM1 1 | 2 3 4 5 6 7 8
Definition VCC(+5V) - Rx Tx - -- GND
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API Mnemonic Operands Function Controllers
Solar Panel E SS2 | SA2 | SX2 SE/
178 | |[D| SPA O @ Positioning EX2 SE2
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|H|[KnX|KnY|KnMKnS| T |C |D | E|F |DSPA: 9 steps
S * * *
D *
32-bit
ES2EX2| SS2 | SA2 | sx2 [SE/SE2
Operands:

S: Start device for input parameters

Explanations:

D: Start device for output parameters

1. This instruction is a function provided for free. It is for non-commercial use only. If users want to

use the instruction for a commercial purpose, they have to obtain permission from related

organizations before they sell equipment.

2. Operand S occupies 208 consecutive word registers. The function of each device is as below:
No. Content Range Format Note
S+0 Year 2000and |\ 4 |Please enter the
later correct time of the local
S+1 Month 1to 12 Word |[longitude. Please refer
S+2 Day 1to 31 Word to DTM (param_eter 11)
for the conversion
S+3 Hour 0to 23 Word  |tormula. A simple
S+4 Minute 0to 59 Word (illustration is as in point
S+5 Second 0to59 | Word |6-
S+6to7 Time difference (At) (sec) + 8000 Float
S+8to9 Local time zone 12 Float [West: negative
S +10to 11 Longitude +180 | Float |/Vest negative
Unit: degree
S+12t0 13 Latitude +90 Float |o0uth: negative Unit
degree
S+14t015 Elevation Oto Float [Unit: meter
6500000 ’
S +16to 17 Pressure 01to 5000 | Float [Unit: millibar
Mean annual temperature -273 to o
S+181to0 19 (MAT) 6000 Float |Unit: °C
S+20to21 Slope + 360 Float
S +22 1023 Azimuth + 360 Float
S + 24 10 25 Atmospherllc refraction between +5 Float
sunrise and sunset
S +26 to 207 | Reserved for system operation
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3. Operand D occupies 8 consecutive word registers. The function of each device is as below:

No. Content Range Format Note
D+0to1 Zenith 0to 90 Float Horizontal=0
D+2to3 Azimuth 0 to 360 Float North point=0
D+4to5 Incidence 0to 90 Float

D+6 Converted DA value of Zenith 0 to 2000 Word 1LSB =0.045
degree

D +7 |Converted DA value of Azimuth| 0 to 2000 Word LS8 =018
degree

4. The execution time of SPA instruction costs up to 50 ms, therefore we suggest users to execute
this instruction with an interval not less than 1 sec, preventing the instruction from taking too
much PLC operation time.

5. Definition of Zenith: 0° and 45°.

@)
0° 45°
6. Definition of Azimuth:
} N
0°
T
270° [ ] 90°

180°

7. The correct time of the local longitude: If we suppose that it is AM8:00:00 in Taipei, and the
longitude is 121.55 degrees east, then the correct time of the local longitude in Taipei should be

AMB8:06:12. Please refer to API1168 DTM instruction (parameter k11) for more explanation.

Program example:

1. Input parameters starting from D4000: 2009/3/23/(y/m/d),10:10:30, At = 0, Local time zone = +8,
Longitude/Latitude = +119.192345 East, +24.593456 North, Elevation = 132.2 m, Pressure =
820 m, MAT = 15.0°C, Slope = 30 degree, Azimuth = -10 degree.

MO M1013
FH4—— DSPA | D4000 | D5000

2. Output results: D5000: Zenith = F37.2394 degree; D5002: Azimuth = F124.7042 degree.
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API Mnemonic Operands Function Controllers
. ES2/ SA2/
179 |Ip| wsum |P| & @ G | Sum of multiple EX2/ | SS2 | SE/ | SX2
devices EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H[KnX|KnYKnM|KnS| T|C |D|E|F |WSUM, WSUMP: 7 steps
S B I DWSUM, DWSUMP: 13
n * * *
D e steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2 |  sSx2
Operands:

S: Source device  n: Data length to be summed up D: Device for storing the result

Explanations:

1. WSUM instruction sums up n devices starting from S and store the result in D.

2. If the specified source devices S are out of valid range, they cannot be processed.

3. Valid range for n: 1 to 64. If the specified n value is out of the available range (1 to 64), PLC

will take the upper (64) or lower (1) bound value as the set value.

4. D used in the 16-bit/32-bit instruction is a 32-bit register.

Program example 1:

When X10 = ON, the 3 consecutive devices (n = 3) from DO will be summed up and the result will be

stored in (D11, D10)

X10
b——— wsuM| DO K3 D10

(D0+D1+D2)  —» (D11,D10)

o0 [ <100 |
D1 —» Result: (D11,D10)

o2 [ 725

Program example 2:

When X10 = ON, 3 consecutive devices (n = 3) from (D1, DO) will be summed up and the result will

be stored in (D11, D10).

X10
f————DWSuM| DO K3 D10

(D1,D0)+(D3,D2)+(D5,D4) —» (D11,D10)

(D1,D0) | K100
(D3,D2) | K113 —» Result: (D11,D10) | K338

(D5,D4) | K125
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API || Mnemonic Operands Function Controllers
. ES2/ SA2/
202 SCAL |P| GD G G (@ | Proportional EX2/ | $S2 | SE/ | sx2
calculation EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E | F |SCAL,SCLAP: 9 steps
S1 * * *
82 * * *
83 * * *
D *
PULSE, 16-bit
ES2/EX2/EC5| SS2 | SA2/SE/SE2 SX2
Operands:

S1: Source value  Sz: Slope (unit: 0.001)  S3: Offset  D: Operation result
Range of operands S4, Sz, S3: -32768 to 32767.

Explanations:

SCAL instruction performs a proportional calculation according to the internal slope equation.
Operation equation in the instruction: D = (S41 x S3) + 1000 + S3

Users have to obtain Sz and S3 (decimals are rounded up into 16-bit integers) by using the slope and
offset equations below.

Slope equation: Sz = [(max. destination value — min. destination value) + (max. source value — min.
source value)] x 1,000

Offset equation: Sz = min. destination value — min. source value x Sz + 1,000

The output curve is shown as the figure:

Destination value

— : ® » Source value
Min. * S1 ' Max.
source value »source value

Min. destination value
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Program Example 1:

1. Assume S§4 =500, Sz = 168 and S3z = -4. When X0 = ON, SCAL instruction executes and the
result of proportional calculation will be stored in DO.

Equation: DO = (500 x 168 ) =+ 1000 + (-4) = 80

X0
’—H SCAL | K500 K168 | K-4 DO

Destination value
A

[ D) O . Slope=168
Offset=-4

» Source value

0 S1=500

Program Example 2:

1. Assume S4 =500, Sz =-168 and S3 = 534. When X0 = ON, SCAL instruction executes and the
result of proportional calculation will be stored in D10..

Equation: D10 = (500 x -168 ) + 1000+ 534 = 450

X10
’—H SCAL | K500 | K-168| K534 | D10

Destination value
A

D
Slope =-168
Offset = 534
» Source value
0 S1=500

Points to note:

1. This instruction is applicable for known slope and offset. If slope and offset are unknown,
please use SCLP instruction for the calculation.

2. 8z has to be within the range -32,768 to 32,767. If Sz exceeds the applicable range, use SCLP
instruction instead.

3.  When adopting the slope equation, the max source value must be larger than min source
value, but the max destination value does not need to be larger than min destination value.

4. IfD>32,767, D will be set as 32,767. If D < -32,768, D will be set as -32,768.
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API || Mnemonic Operands Function Controllers
. ES2/ SA2/
203 ||D|scLP |P| GD G @ | Parameter proportional Ex2/ | ss2 | SE/ | sx2
calculation EC5 SE2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnNY|KnM|KnS| T |C E | F |SCLP, SCLPP: 7 steps
31 i DSCLP, DSCLPP: 13
2
D steps
PULSE, 16-bit, 32-bit
ES2/EX2/EC5 SS2 | SA2/SE/SE2 SX2
Operands:

S1: Source value  S;: Parameters  D: Operation result

Explanations:

1. SCLP instruction performs a proportional calculation according to the internal slope equation

as well as the parameters set in this instruction.

2. Settings of S, for 16-bit instruction (occupies 4 consecutive devices):

Device No. Parameter Range
S, Max. source value -32768 to 32767
S,+1 Min. source value -32768 to 32767
S,+2 Max. destination value -32768 to 32767
S,+3 Min. destination value -32768 to 32767

3. Settings of S, for 32-bit instruction (occupies 8 consecutive devices).

Device No. Parameter Range p :
Integer Floating point number
S2 ~ S2+1 | Max. source value
S,+2 ~ 3 | Min. source value -2,147,483,648 to Range of 32-bit
S2+4 ~ 5 | Max. destination value | 2,147,483,647 floating point number
S,+6 ~ 7 | Min. destination value

4. Operation equation in the instruction: D = [(S1 — min. source value) x (max. destination value —

min. destination value)] + (max. source value — min. source value) + min. destination value

5. The equation to obtain the operation equation of the instruction:

y=kx+b

where

y = Destination value (D)

k = Slope = (max. destination value — min. destination value) + (max. source value — min.

source value)

x = Source value (S1)

b = Offset = Min. destination value — Min. source value % slope
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6. Substitute the above parameters into y = kx + b and the operation instruction can be obtained. y
=kx+b=D=k Sq+Db=slope x §1 + offset = slope x S1 + min. destination value — min. source
value x slope = slope % (81 — min. source value) + min. destination value = (S4 — min. source
value) x (max. destination value — min. destination value) + (max. source value — min. source
value) + min. destination value

7. If 84> max. source value, S1 will be set as max. source value. If S1 < min. source value, S1 will
be set as min. source value. When the source value and parameters are set, the following

output figure can be obtained:

Destination value
A

4'Max. Destination value

D ---------- ]
— e i ® » Source value
Min. ! S, ' Max.
sourcg value »source value

/4 .. @ -
Min. destination value

Program Example 1:

1. Assume source value S4 = 500, max. source value DO = 3000, min. source value D1 = 200,
max. destination value D2 = 500, and min. destination value D3 = 30. When X0 = ON, SCLP
instruction executes and the result of proportional calculation will be stored in D10.

Equation: D10 = [(500 — 200) x (500 — 30)] + (3000 — 200) + 30 = 80.35. Rounding off the result into

an integer, D10 =80.

X0
Y MOV | K3000| DO

MOV | K200 D1

MOV | K500 D2

MOV K30 D3

— | SCLP | K500| DO D10
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Destination value

A
Max.
destination = 500 -===--r==mmsmmmmmm g ;
value
D o, :
Min.
destination= 30 ;
value 151=500 :
: » Source value
0 Min. Max.
Source =200 source =3000
value value

Program Example 2:

1. Assume source value S1 = 500, max. source value DO = 3000, min. source value D1 = 200,
max. destination value D2 = 30, and min. destination value D3 = 500. When X0 = ON, SCLP
instruction executes and the result of proportional calculation will be stored in D10.

Equation: D10 = [(500 — 200) x (30 — 500)] +(3000 — 200) + 500 = 449.64. Rounding off the result
into an integer, D10 = 450.

X0
)Y MOV | K3000| Do

MOV | K200 D1

MOV | K30 D2

MOV | K500 D3

X0
— | SCLP | K500| DO D10
Destination value
A
Max.
destination = 500
value
D ............................... :
Min. :
Destination = 30 ...... .
value :
. 51=500 ! » Source value
0 Min. Max.
source =200 source =3000
value value

3-492



3. Instruction Set

Program Example 3:

1.

Assume the source value S4, D100 = F500, max. source value DO = F3000, min. source value
D2 = F200, max. destination value D4 = F500, and min. destination value D6 = F30. When X0
= ON, M1162 is set up to adopt floating point operation. DSCLP instruction executes and the

result of proportional calculation will be stored in D10.

Equation: D10 = [(F500 — F200) x (F500 — F30)] + (F3000 — F200) + F30 = F80.35. Round off the

result into an integer, D10 = F80.

X0
4| SET | M1162

DMOVR| F500 | D100

DMOVR| F3000 DO

DMOVR| F200 D2

DMOVR| F500 | D4

DMOVR| F30 D6

— | DSCLP| D100 DO D10

Points to note:

1.

Range of $4 for 16-bit instruction: max. source value = S§4 2 min. source value; -32,768 to

32,767. If the value exceeds the bounds, the bound value will be used for calculation.

Range of integer S1 for 32-bit instruction: max. source value = §1 =2 min. source value;
-2,147,483,648 to 2,147,483,647. If the value exceeds the bounds, the bound value will be

used for calculation.

Range of floating point $1 for 32-bit instruction: max. source value = S1 =2 min. source value;
adopting the range of 32-bit floating point. If the value exceeds the bounds, the bound value

will be used for calculation.

When adopting the slope equation, please note that the Max. source value must be larger than
the min. source value. However the max. destination value does not need to be larger than the

min. destination value.
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API Mnemonic Operands Function Controllers
ES2/ SA2/
205 | ID|CMPT |P| B G () (D Compare table Exo | SS2 | SE/ | sx2
SE2
Type Bit Devices Word devices Program Steps
oP X|Y|[M|S|K|HKnX|[KnY|KnM|KnS| T|C |D|E|F |CMPT: 9 steps
31 CMPTP: 9 steps
2
n R * DCMPT: 17 steps
D F o (o B o DCMPTP: 17 steps
PULSE, 16-bit, 32-bit
ES2EX2 | SS2  [SA2SE/SE2 [  sx2
Operands:

S+1: Source device 1 S,: Source device 2 n: Data length (n = 1 to 16) D: Destination

device

Explanations:

1. Siand Sz can be T/C/D devices, for C devices only 16-bit devices are applicable (CO to C199).

2. The value in the high 16 bits of n used in the 32-bit instruction is an invalid value.

3. The value in the low 8 bits of n indicates the data length. For the 16-bit instruction, n is between
1 and 16. For the 32-bit instruction, n is between 1 and 32. If nis less than 1, itis countas 1. If n
is larger than the maximum value, it is count as the maximum value.

4. The 16-bit data is written into D. If the data length is less than 16 bits, the bit which does not
have a corresponding value is 0. For example, if n is K8, bit0 to 7 have corresponding values,
and bit8 to 15 are 0.

5. The 32-bit instruction supports DVP-ES2/EX2 version 3.0 and above, DVP-SS2 version 2.8 and
above, DVP-SA2 version 2.6 and above, DVP-SX2 version 2.4 and above, and DVP-SE/SE2.

6. The value in the high 8 bits of n indicates the comparison condition. The relation between the

comparison conditions and the values are shown in the following table.
Value KO K1 K2 K3 K4

C(?(;T'I%?t:fr?n $1=8 $1<82 | $1<=82 | $1>8; | §1>=§;

7. The example of setting n: If n used in the 16-bit instruction is H0108, eight pieces of data are

compared with eight pieces of data in terms of “larger than”. If n used in the 32-bit instruction is
H00000320, 32 pieces of data are compared with 32 pieces of data in terms of “less than”.

8. If the setting value of the comparison condition exceeds the range, or the firmware version does
not support the comparison condition, the default comparion condition “equal to” is executed.
DVP-ES2/EX2 version 3.0and above, DVP-SS2 version 2.8 and above, DVP-SA2 version 2.6
and above, DVP-SX2 version 2.4 and above, and DVP-SE/SE2 support the setting of the

comparison condition.
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9. The 16-bit comparison values used in the 16-bit instruction are signed values. The comparison
values used in the 32-bit instruction are 32-bit signed values (M1162=0FF), or floating-point
numbers (M1162=0N).

10. The 16-bit data or 32-bit data is written into D. If the data length is less than 16 bits or 32 bits,
the bit which does not have a corresponding value is 0. For example, if n is K8, bit0 to 7 have
corresponding values, and bit8 to bit15 or bit8 to bit31 are 0.

11. If the comparison result meets the comparison condition, the corresponding bit is 1. If the

comparison result does not meet the comparison condition, the corresponding bit is 0.

Program example:

When MO = ON, compare the 16-bit value in DO to D7 with D20 to D27 and store the results in D100.

MO
F—— CMPT DO D20 K8 D100

e Contentin DO to D7:

No. DO D1 D2 D3 D4 D5 D6 D7
Value K10 K20 K30 K40 K50 K60 K70 K80

e Content in D20 to D27:

No. D20 D21 D22 D23 D24 D25 D26 D27
Value K12 K20 K33 K44 K50 K66 K70 K88

¢ After the comparison of CMPT instruction, the associated bit will be 1 if two devices have the

same value, and other bits will all be 0. Therefore the results in D100 will be as below:

Bit0O | Bit! | Bit2 | Bit3 | Bit4 | Bits | Bite | o &%m

0 1 0 0 1 0 1 0 | 0.0
HO0052 (K82)

D100
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API || Mnemonic Operands Function Controllers
Catch speed and ES2/ SS2 | SA2 | SX2 SE/
207 CSFO ERREDRTD) proportional output 2% SE2
Type| Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnX|KnYI[KnM|KnS| T |C|D|E|F |CSFO:7 steps
S *
St *
D *
16-bit
ES2EX2| SS2 | SA2 | sx2 |SE/SE2
Operands:

S: Source device of signal input (Only X0 to X3 are available) S1: Sample time setting and the

input speed information D: Output proportion setting and output speed information

Explanations:

1.

When S specifies X0, PLC only uses X0 input point and its associated high speed pulse output:
YO0, in this case Y1 is normal output point. When S specifies X1, PLC uses X0 (A phase) and X1
(B phase) input points and their associated output: YO (Pulse) / Y1 (Dir). When S specifies X2,
PLC only uses X2 input point and its associated high speed pulse output: Y2, in this case Y3 is
normal output point. When S specifies X3, PLC uses X2 (A phase) and X3 (B phase) input
points and their associated output: Y2 (Pulse) / Y3 (Dir).

The execution of CSFO requires hardware high speed counter function as well as the high
speed output function. Therefore, when program scan proceeds to CSFO instruction with high
speed counter input points (X0, X1) or (X2, X3) enabled by DCNT instruction, or high speed
pulse outputs (YO, Y1) or (Y2, Y3) enabled by other high speed output instructions, CSFO
instruction will not be activated.

If S specifies X1 / X3 with 2-phase 2 inputs, the counting mode is fixed as one time frequency.
During pulse output process of YO or Y2, special registers (D1031, D1330 / D1337, D1336)
storing the current number of output pulses will be updated when program scan proceeds to this
instruction.

S1 occupies consecutive 4 16-bit registers. 81 +0 specifies the sampling times, i.e. when §4 +0
specifies K1, PLC catches the speed every time when 1 pulse is outputted. Valid range for S§4 +0
in 1-phase 1-input mode: K1 to K100, and 2-phase 2-input mode: K2 to K100. If the specified
value exceeds the valid range, PLC will take the lower/upper bound value as the set value.
Sample time can be changed during PLC operation; however the modified value will take effect
until program scan proceeds to this instruction. $4+1 indicates the latest speed sampled by PLC
(Read-only). Unit: 1 Hz. Valid range: +10 kHz. S$4+2 and S1+3 indicate the accumulated number
of pulses in 32-bit data (Read-only).

S1+0 specifies the sampling times. The set value of sampling times is recommended to be

bigger when the input speed increases, so as to achieve a higher accuracy for speed catching.
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For example, set S1+0 as K1 for the speed range 1 Hz to 1 kHz, K10 for the speed range 10 Hz
to 10 kHz, K100 for the speed range 100 Hz to 10 kHz. For single phase input, the max
frequency is 10 kHz; for 2-phase 2 inputs, the max frequency is 2 kHz.

D occupies 3 consecutive 16-bit registers. D +0 specifies the output proportion value. Valid
range: K1 (1%) to K10000 (10000%). If the specified value exceeds the valid range, PLC will
take the lower/upper bound value as the set value. Output proportion can be changed during
PLC operation; however the modified value will take effect until program scan proceeds to this
instruction. D+2 and D+1 indicates the output speed in 32-bit data. Unit: 1 Hz. Valid range: £100
kHz.

The speed sampled by PLC will be multiplied with the output proportion D+0, then PLC will
generate the actual output speed. PLC will take the integer of the calculated value, i.e. if the
calculated result is smaller than 1 Hz, PLC will output with 0 Hz. For example, input speed: 10
Hz, output proportion: K5 (5%), then the calculation result will be 10 x 0.05 = 0.5 Hz. Pulse
output will be 0 Hz; if output proportion is modified as K15 (15%), then the calculation result will

be 10 x 0.15 = 1.5 Hz. Pulse output will be 1 Hz.

Program Example:

1.

If DO is set as K2, D10 is set as K100:

When the sampled speed on (X0, X1) is +10 Hz (D1 = K10), (YO, Y1) will output pulses with +10
Hz (D12, D11 = K10); When the sampled speed is -10 Hz (D1 = K-10), (YO, Y1) will output
pulses with -10 Hz (D12, D11 = K-10)

If DO is set as K2, D10 is set as K1000:

When the sampled speed on (X0, X1) is +10 Hz (D1 = K10), (YO, Y1) will output pulses with
+100 Hz (D12, D11 = K100); When the sampled speed is -100 Hz (D1 = K-100), (YO, Y1) will
output pulses with -100 Hz (D12, D11 = K-100)

If DO is set as K10, D10 is set as K10:

When the sampled speed on (X0, X1) is +10 Hz (D1 = K10), (YO0, Y1) will output pulses with +1
Hz (D12, D11 = K1); When the sampled speed is -10 Hz (D1 = K-10), (YO0, Y1) will output pulses

with -1 Hz (D12, D11 = K-1)
MO
—— csFo X1 DO D10
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3.6.14 Positioning Control

Mnemonic Applicable to STEPS
API PULSE Function ES2/ SA2/
16 bits 32 bits EX2/| SS2 | SE/ | SX2 | 16-bit | 32-bit
EC5 SE2

155 - DABSR | - |Absolute position read VIV o- 13

156 - DZRN - | Zero return ViV |V - 17

157| PLSV | DPLSV Adjustable speed pulse output VIV IV V] o- 13

158 - DDRVI - | Relative position control Vv V|V - 17

159 - DDRVA - | Absolute position control VIV V|V - 17

191 ) DPPMR ) 2-A>.<|s Relative Point to Point Es2| | | o ) 17
Motion EX2

192 ) DPPMA ) 2-A>.<|s Absolute Point to Point Es2| | | o ) 17
Motion EX2

193 ) DCIMR _ | 2-Axis Re_latwe Position Arc Es2| | | o ) 17
Interpolation EX2

194 ) DCIMA _ | 2-Axis Ab_solute Position Arc Es2| | | o ) 17
Interpolation EX2

195 i DPTPO _ | Single-Axis pulse output by Es2| | | i 13
table EX2

197 - DCLLM - | Close loop position control E)S; ViV - 17

198 - DVSPO - | Variable speed pulse output E)Sé VoIV Y - 17

199 - DICF v | Immediately change frequency E)Sé VIV o- 13

3.6.14.1 Output Points for Positioning Instructions

. ES2/EX2/SS2
Mnemonic SA2/SX2/SE ES2/EX2/SE SE2 EC5
API PULSE
16 bits 32 bits Y0, Y2 Y1,Y3 Y0, Y2, Y4, Y6 |Y0, Y2, Y4, Y6

156 - DZRN - v - v v

157 - DPLSV - v - v v

158 - DDRVI - v v v

159 - DDRVA - v v v

191 - DPPMR - v - v -

192 - DPPMA - v - v -

193 - DCIMR - v - v -

194 - DCIMA - v - 4 -

195 - DPTPO - v - v -

197 - DCLLM - v - YO0, Y2 -

198 - DVSPO - v - v -

199 - DICF v v - v -




3. Instruction Set

API Mnemonic Operands Function Controllers
D ES2/ SA2/
155 ||D| ABSR - Absolute position read EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|KnY|[KnM|KnS| T |C |D | E | F |DABSR: 13 steps
S * * * *
D1 * * *
D2 * * * * * * *
32-bit
ES2/EX2/EC5|  SS2 | SA2/SE/SE2|  SX2
Operands:

S: Input signal from servo (occupies 3 consecutive devices) D4: Control signal for controlling

servo (occupies 3 consecutive devices at most)  D2: Absolute position data (32-bit) read from

servo (occupies 4 consecutive devices at most)

Expl

anations: (The instruction can be used in DVP-ES2/EX2 series PLCs whose version is
3.00; DVP-SA2 series PLCs whose version is 2.40; DVP-SE series PLCs whose
version is 1.20; DVP-SX2 series PLCs whose version is 2.20; DVP-SS2 series
PLCs (and below).)

This instruction reads the absolute position (ABS) of servo drive with absolute position check

function, e.g. MITSUBISHI MR-J2.

Only 32-bit instruction is applicable for ABSR instruction (DABSR) and it can only be used

ONCE in the program.

S: input signal from servo. 3 consecutive devices S, S +1, S +2 are occupied. S and S +1 are

connected to the ABS (bit0, bit1) of servo for data transmitting. S +2 is connected to servo for

indicating transmission data being prepared.

D+: control signal for controlling servo. 3 consecutive devices D4, D1+1, D1+2 are occupied. D4

is connected to servo ON (SON) of servo, D1+1 is connected to ABS transmission mode of

servo and D¢+2 is connected to ABS request.

PLC SERVO AMP
DVP32ES200T MR-J2-A
D) CN1B

UPO AI VDD | 3
S/S .
% AB t
+——wv—" X0 S(itd) D01 | 4
e ABS(bit 1)
1 o X1 Transmissionready ZSP {19
—pr—\W— X2 TLC | 6
SERVO ON
Y4 — SON | 5
‘\ / ABS transmission mode
Y5 ABSM| 8
X/ ABS request
X _/ Y6 ABSR | 9
ZP0 SG |10
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5.  D2: Absolute position data (32-bit) read from servo. 2 consecutive devices D2, Do+1 are
occupied. Dz is low word and D2+1 is high word.

6. When DABSR instruction is completed, M1029 will be ON. M1029 has to be reset by users.

7. Please use NO contact as the drive contact of DABSR instruction. If the drive contact is OFF
during the execution of DABSR, the instruction will be stopped and errors will occur on read
data.

8. If the drive contact of DABSR instruction turns OFF after the instruction is completed, the servo

ON (SON) signal connected to D4 will also turn OFF and the operation will be disabled.

Explanations: (The instruction can be used in DVP-ES2/EX2 series PLCs whose version is
3.20; EC5/SE2: V1.00; DVP-SA2 series PLCs whose version is 2.60; DVP-SE
series PLCs whose version is 1.40; DVP-SX2 series PLCs whose version is
2.40 (and above).)

1. This instruction reads the absolute position (ABS) of MITSUBISHI MR-J2 servo drive (with
absolute position check function), and the absolute position (ABS) of Delta ASDA-A2 servo
drive (whose firmware version is 1.045 sub12 (and above).

2. The state of M1177 determines the servo drive which is used. If M1177 is Off, MITSUBISHI
MR-J2 servo drive is used. Please refer to the points above for more information about setting
MITSUBISHI MR-J2 servo drive. If M1177 is On, Delta ASDA-A2 servo drive is used. Please
refer to the points below for more information about settiing Delta ASDA-A2 servo drive.

3. Only 32-bit instruction is applicable for ABSR instruction (DABSR) and it can only be used
ONCE in the program.

4. Theinput signal from a servo is stored in S. S occupies 3 consecutive devices. S, S +1,and S
+2 are connected to ABSR, ABSD, ABSW on a servo.

5. D1 will occupy 2 consecutive devices, D1, and D1+ 1. D1 is connected to ABSE on a servo.
D++1 is connected to ABSQ on a servo. Please refer to the example below for more

information about wiring.

PLC Controller SERVODRIVE
DVP32ES200T ASDA-A2
—[ com+11]
D) CNA
UPO 1 [ voD [17]
sis
S—w— X0 ABSR DO2+| 5
F—wm— X1 ABSD DO3+| 3
S—w— X2 ABSW DOx+
D ABSE
x_/ Y4 AT Dix-
X/ Y5 Di4- |8
ZPO 45,
COM-|47,
49
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6. D2 will occupy 4 consecutive devices D2, D2+1. D2+2, and D2 +3. The absolute acoordinate
system status (P0-50) is stored in D2, the encoder absolute position (multiturn) (P0-51) is
stored in D2 +1. The lower 16 bits of the encoder absolute position (pulse number within
singleturn or PUU) (P0-52) is stored in D2 +2. The higher 16 bits of the encoder absolute
position (pulse number within singleturn or PUU) (P0-52) is stored in D2 +3.

7. After the the reading of the absolute positio of a servo through the instruciton DABSR is
complete, M1580 will be On. If an error occurs during the execution of the instruciton, M1581
will be On.

8. When driving the DABSR command, please specify normally open contact. If the drive contact
of DABSR command turns Off when DABSR command read starts, the execution of absolute
current value read will be interrupted and result in incorrect data. Please be careful and notice
that.

9. If the input signals are from the high-speed input points X0 to X7, it takes 2 seconds for the
instruction to be executed. if the input signals are form the input points following X10, it takes
2.5 seconds for the instruciton to be executed. The time it takes for the instruction to be

executed is affected by the scan time.

Program Example: (for DVP-ES2/EX2 series PLCs whose version is 3.00; DVP-SA2 series
PLCs whose version is 2.40; DVP-SE series PLCs whose version is 1.20;
DVP-SX2 series PLCs whose veresion is 2.20; DVP-SS2 series PLCs (and
below))

1. When X7 = ON, the 32-bit absolute position data read from Mitsubishi MR-J2 servo will be
stored in the registers DO to D1. At the same time, timer TO is enabled and starts to count for 5
seconds. If the 32-bit instruction is not completed within 5 seconds, M10 will be ON, indicating
operation errors.

2. When enabling the connection to the system, please synchronize the power input of DVP-PLC
and SERVO AMP or activate the power of SERVO AMP earlier than DVP-PLC.

s Oy @

X7
— | DABSR X0 Y4 D1348
M11
TMR ‘ TO ‘ K50 ‘ Timeout period 5 seconds
ABSR
completed
TO

— ABS absolute position
— M10 datareadisabnormal
ABSR timeout

E{OZQ SET ‘ M11 ABS absolute position
Execution datareadiscompleted

completed flag
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Program Example: (for DVP-ES2/EX2 series PLCs whose version is 3.20; EC5/SE2: V1.00;
DVP-SA2 series PLCs whose version is 2.60/DVP-SE series PLCs whose
version is 1.40; DVP-SX2 series PLCs whose version is 2.40 (and above))

1. When X7 = On, the absolute position data read from Delta ASDA-A2 servo will be stored in the

registers DO to D3. The state of M1580 and the state of M1581 indicates whether the reading

of the absolute position is successful.

X7
—141 SET | M1177 | Used with Delta ASDA-A2 servo
7 @D

f DABSR| X0 Y4 DO

M1580
— ——— SET M11 ABS absolute position dataread completed

Execution completed

M1581
— — SET M12 | ABS absolute position dataread is abnormal

Execution error

Points to note: (Used with Mitsubishi MR-J2 Servo drive)

1. Timing diagram of the operation of DABSR instruction:

Servo ON SON |
ABS data |
transmission mode ABSM I
Transmissionready TLC | | | | AMP output
ABSrequest ABSR | | Controller output

ABS(bit 1) ZSPDOC AMP output
ABS(bit 0) DO1D®C AMP output

l< |
< |
Current position data 32-bit
+ check data 6-bit

2. When DABSR instruction executes, servo ON (SON) and ABS data transmission mode are
driven for output.

3. By “transmission ready” and “ABS request” signals, users can confirm the transmitting and
receiving status of both sides as well as processing the transmission of the 32-bit ABS position
data and the 6-bit check data..

4. Data is transmitted by ABS (bit0, bit1).
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This instruction is applicable for servo drive with absolute position check function, e.g.
MITSUBISHI MR-J2-A.
Select one of the following methods for the initial ABSR instruction:
Execute API 156 ZRN instruction with reset function to complete zero return.
Apply JOG function or manual adjustment to complete zero return, then input the reset
signal to the servo. Please refer to the diagram below for the wiring method of reset signal.
For the detailed wiring between DVP-PLC and Mitsubishi MR-J2-A, please refer to API 159
DRVA instruction.

Ex: Mitsubishi MR-J2-A

55 ["CR_[8]
reset
|' SG 10|
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API || Mnemonic Operands Function Controllers
ES2/ SA2/
156 ||D| ZRN Gy G G» M| zZeroreturn EX2/ | SS2 | SE/ | SX2
EC5 SE2
Type | Bit Devices Word Devices Program Steps
OoP XY |M|S|K|H|KnX{KnY|[KnM|KnS| T | C | D | E | F |DZRN: 17 steps
81 * * * * * * * * * *
82 * * * * * * * * * *
S3 *
D *
32-bit
ES2/EX2/EC5 SS2 SA2/SE/SE2 SX2
Operands:

S1: Target frequency for zero return  Sa: JOG frequency for DOG  Ss: input device for DOG  D:

Pulse output device

Explanations (Applicable to ES2, EX2, SS2, SA2, SE, SX2 Series):
1. 841 (zero return speed): ranging from 6 Hz to 100 kHz; Sz (JOG speed for DOG) has to be lower

than S1. And S; also refers to the start frequency.

Reference table for frequency output range (S1 & S3)

Output points YO0, Y2 Y1,Y3

SS2: 0 to 10,000 Hz
16-bit instruction 0 to 10,000 Hz
ES2/EX2/SA2/SX2/SE: 0 to 32,767 Hz

SS2: 0to 10,000 Hz
32-bit instruction 01t010,000 Hz
ES2/EX2/SA2/SX2/SE: 0 to 100,000 Hz

2. Sz and D operands have to be used as an input/output set according to the table below, i.e. when

S3 is specified as X4, D has to be specified as YO0; also when S; is specified as X6, D has to be
specified as Y2.

3. M1307 enables (ON) / disables (OFF) left limit switch of CHO (YO, Y1) and CH1 (Y2, Y3). M1307
has to be set up before the instruction executes. M1305 and M1306 can reverse the pulse output
direction on Y1 and Y3 and have to be set up before instruction executes. Associated left limit
switch for CHO (YO0, Y1) is X5; associated left limit switch for CH1 (Y2, Y3) is X7. All functions, input

points and output points are arranged as follows:
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nput Channel | cHoevo,v1) CH1(Y2,Y3) Remark
DOG point X4 X6
Left limit switch (M1307 = ON) X5 X7
The left limit switch is
triggerred by a rising-edge
signal or a falling-edge signal.
(OFF: Rising-edge signal; ON:
Falling-edge signal)
(ES2/EX2/ES2-C V3.20 and M1584 M1585
above/SA2 V2.80 and
above/SX2 V2.60 and
above/SS2 V3.0 and above/SE
V1.4 and above)
Reverse pulse output direction M1305 M1306
: . " Please refer to point
Zero point stopping position M1106 M1107 7 for the explanation.
M1346=0n va Y5 Please refer to point
Start output clear signals 8 for the explanation.
M1308 = Off Please refer to point
D1312!=0 (seeking Z-phase signal) 9 for the explanation
X2 | X3 P '
M1308 = On Please refer to point
D1312!=0 (outputting the designated number of 10 for the
pulses) explanation.

When D is specified as YO, its direction signal output is Y1; when D is specified as Y2, its direction

signal output is Y3.

When pulse output reaches zero point, pulse output execution completed flag M1029 (CHO),

M1102 (CH1) is ON and the register indicating current position is reset to 0.

When DZRN instruction executes, external interrupt 1400/1401(X4)) or 1600/1601(X6) in program

will be disabled until DZRN instruction is completed. Also. If left limit switch (X5 / X7) is enabled

during instruction execution, external interrupt 1500501(X5) or 1700/1701(X7) will be disabled as

well.

Zero point selection: the default position of zero point is on the left of DOG switch (the input point

On—0ff) (as mode 1 shows). If the user needs to change the zero point to the right of DOG switch,
set ON M1106(CHO0) or M1107(CH1) before DZRN instruction executes. (The function supports
ES2/EX2 series, V1.20 or above.)

Start the pulse-clearing function of the output. When DOG leaves DOG switch and is going to stop,

it will output another pulse (the width of On is about 20 ms). When the pulse is On—Off, there will

be a completed flag output. Please refer to state 4 for the timing diagram of this function. (The

function supports ES2/EX2 series, V1.20 or above.)
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10.

1.

When D1312 is not set to be 0, and M1308=0ff, the function of seeking Z phase is started. When
D1312 is a positive value (the maximum value is 10), it indicates that the search for Z-phase signal
is toward the positive direction. When D1312 is a negative value (the minimum value is -10), it
indicates that the search for Z-phase signal is toward the negative direction. For example, if
D1312 is k-2, it means that DOG stops immediately after DOG leaves DOG switch and searches
in the negative direction for second Z-phase signal (the fixed right-edge trigger) with JOG
frequency. Please refer to state 5 for the timing diagram of this function. (The function supports
ES2/EX2 series of V1.20 or above, and SS2/SX2 series of V1.20 or above.)

When D1312 is not set to be 0 and M1308=0n, the function of outputting the designated number
of pulses is started. When Dd1312 is a positive value (the maximum value is 30000), it indicates
that the pulses are output in the positive direction. When D1312 is a negative value (the minimum
value is -30000), it indicates that the pulses are output in the negative direction. For example, if
D1312 is k-100, it means that DOG stops immediately after DOG leaves DOG switch and another
100 pulses will be output in the negative direction with JOG frequency. Please refer to state 6 for
the timing diagram of this function. (The function supports ES2/EX2 series of V1.40 or above, and
SS2/SX2 series of V1.20 or above.)

Th