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2nd The second edition is issued. 2011/03/03

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.

2. 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.

3. Chapter 2.16 Applications of Special M Relays
and D Registers: Update the description of the
functions of RTCs; add M1037, D1037 (Enable

ard SPD function), M1119 (Enable 2-speed output 2011/09/29
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.

4. 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)

5. Chapter 3.6 Numerical List of Instructions and
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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

w
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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.

APl 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

API 113 is added.
API1150 is updated.
Chapter 7 is updated.

2012/09/01

6th
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M1148, M1580, M1581, M1584, M1585, M1182,
and M1183 are added to Chapter 2.

Chapter 3 is updated. API53, API 156, API 159,
API69, AP188, AP1143, API1150, API155, API258,
and AP1296-313 are added.

The description of APl 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.

2013/02/20
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Appendix C is added.

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.

API114, API115, API145, and API1295 are added
to Chapter 3. The descriptions of API17, API122,
API23, API59, API78, API80, API181, API83,
API101~API106, API112-API113, API150,
AP1166, 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 TP04P
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/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

2014/08/29
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CR#27 is added, and the descriptions of
CR#87~CR103 are updated.

In section B.2.4, the descriptions of CR#0 and
CR#20~CR#26 are updated.

Section B.6 is added.

gth

Chapter 2: add Ethernet descriptions in section
2.1, update M1119, M1334, M1338,
M1700~M1731 in section 2.8, updated
software/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, API68,
API76, AP180, API1123, API1150, API158, API159,
AP1206, 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

1oth

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.

2018/10/30
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10.

11.

12.

13.

14.

15.

16.

17.

18.

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
D6000-D6063.

Section 2.15: updated timer interrupt in AP105.
Section 2.16: added M1019 as well as 1145 and
update D1020, D1021, M1119, PLC Link, M1334,
M1335.

Section 3.5: updated index register E and F.
Section 3.6: added API315, API316,
API1328-AP1336, API338-API1340 and API1342.
Section 3.8: updated API50, API53-API59,
AP168, API80, API185, API86, AP1113, API145,
API1148, AP1149, API158, API159, API198 and
API337 and add API315, API316,
API328-AP1336, API338-API1340, API1342.
Section 7.1.1: updated maximum number of PDO
supported and updated standard Delta cable
model names.

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

Appendix B.1: updated Ethernet function.
Appendix B.5: updated object list.

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

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

Appendix F: added a new appendix for slim-type

PLC specifications.

11th

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

Section 2.8: updated M1037, M1113, M1145,
M1190-M1198, M1334, M1335, M1357-M1359,
M1620-M1623, and M1672-M1675. Added M1077,
M1116, M1117, M1550, M1551, and M1582.

2021.11.15
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10.

11.

Section 2.12: updated the software high speed
counters and the maximum frequency of
hardware high speed counters C24 and C250.
Section 2.13: updated D1021, D1037, D1038,
D1056-D1059, D1246, and D1247. Added D1110
and D1111.

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
ES2/EX2/SS2/SA2/SX2/SE, D1386 to D1393 for
ID of left side modules on SA2/SX2/SE, M1182
and D9800 to D9879 for Mapping function of
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 DVP0O2PU-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, API58, API59, API68, API78,
API79, AP180, API87, API88, API1113, API1148,
API149, API1158, API1159, API207,
API175-AP1280, API315, API337, and API1340.
Added API343-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
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12.

13.

14,

15.

16.

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
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, M1356,
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 (AP180). Added new
communication mode (S2) in ETHRS instruction
(API 337). Updated the supporting firmware
version of DVP-SS2 in $MOV (AP1343).

2022/3/22

13th

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 API1113,
API156, API1158, API315, API337, and
API344-AP1354 in Chapter 3.

Updated the general specification from slim type

2022/08/19
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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.

14th

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

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,
mM1037, M1058, M1070, M1071, M1077, M1079,
mM1083, M1084, M1103, M1105, M1106, M1109,
M1111, M1116, M1117, M1133, M1134, M1136,
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 EC5 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 SA2/SX2/SE in section 2.16.

2023/02/10
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10.

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
API50, API53-API159, API143, 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.
Added ECS5 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.
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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 the user program with data stored in internal memory.

Evaluate user program 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

y Storeto memory

Input signal memory

Program l Read X0 status from memory

X0 Write YO state into

e

Read YO state from memory|

YO <
D

Write MO state into

Alowa a21naQ

Output v

Output Output latched memory

A

Output terminal

!

Output Y

Scan time

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.

PLC measures its own scan time and stores the value (0.1ms) in register
Read o S . 3 I
. D1010, minimum scan time in register D1011, and maximum scan time in
scan time X
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 ; S S i R
: instruction in the user program. For scan time information of individual
scan time : . o
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 I/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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1.2 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.
X0 X1 X2 YO0

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 X1 X2 YO

———11—=—C0o

X3, X4 !b>l(5

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

Bit memory represents the physical input points and receives external input
X signals.

(Input Relay) 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

Bit memory indicates PLC status.
B Device indication: Indicated as M and numbered in decimal, e.g. MO, M1,
M2...M4095

M
(Internal 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,

S
(Step Relay)

S2...51023
Bit, word or double word memory used for timing and has coil, contact and
T register in it. When its coil is ON and the set time is reached, the associated
(Relay) contact will be energized. Every timer has its resolution (unit:
(Word) 1ms/10ms/100ms).
(Dword) 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 is able to store a word (16-bit binary value). A double word will occupy

(Data register) | 2 consecutive data registers.
(Word) B Device indication: Indicated as D and numbered in decimal, e.g. DO, D1,
D2...D4999

Word memory used as a modifier to indicate a specified device (word and

I(Elﬁ('j:ex register) double word) by defining an offset. Index registers not used as a modifier can
(Word) 9 be used as general purpose register.

u 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 are able to use the symbol.

Ladgt?[“l?tljgam Explanation Instruction Available Devices
NO (Normally Open)
— contact / A contact LD XY, M, S, T, C
A NC (Normally Closed)
contact / B contact LDI XY, M, S, T, C
— — — NO contact in series AND X,Y,M,S,TC
— —— 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
Rising-edge trigger
— 1 — switch LDP X, Y,M,S,T,C
Falling-edge trigger
— | — switch LDF X,Y,M,S,T,C
| 1 — Sé?ilgg—edge trigger in ANDP X.Y,M.S. T C
— | — Falling-edge riggerin | AnDF X, Y, M, S,T,C
—] |—:|| ll: FFf;srg}lggledge trigger in - XY M. S.T.C
t
—] |—:|| ll: gglgrl}giedge trigger in . XY M. S.T.C
|
| |1
T Block in series ANB None
_| |_
-
Block in parallel ORB None
—
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Ladder Diagram

Explanation Instruction Available Devices
Structure
— } | MPS
F——— | Multiple output branches | MRD None
[T MPP
—C > | Output coil ouT Y, M, S
/
S > Step ladder STL S

Basic instructions and API

4|:| Basm / Appllcatlon - instructions. Please refer to
Instruction

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 X110 Co C1

FAFAFAFA A A A A >0

X11 X12 X13

o > QD

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 / 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.

L iy T T !
i '}ﬂ: N R M3 | !
R s L R s L | —— TMR | To | K10 ||
N a TR | |
BN e | s | el | |
Execution order of the sample program:
1 LD X0
2 OR MO
3 AND X1
4 LD X3
AND M1
ORB
5 LD Y1l
AND X4
6 LD TO
AND M3
ORB
7 ANB
8 ouT Y1l
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

/ A

! \
BN SR \ _|
:—H—H—:— || :
—————— 1
N J'
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 J -
—it— Time — 14— 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 (ORY) instruction connects a NO (NC) in parallel with another device or block.

. [C
oo [

ORinstruction OR instruction 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)

ORB instruction connects a block in parallel with another block

N

~ ORB instruction

J

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 I_ MPS

End of branches. Pops (reads then resets) the

L
MPP 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

| II\,’ ]
|::I——H— MPS

—C
MRD L—(
f()—<
wep |
\0—| } D)

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.

J\/\
A N A A

N\

WPLSoft ISPSoft

_”7
—

1.5.11 STL (Step Ladder Programming)

111

STL programming uses step points, e.g. SO 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
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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.

SO

v

S21

!

s22
L

1.5.12 RET (Ret

M1002
initial
pulse

urn)

M1002
—] | SET | SO
)
—<s SET | s21
> S21
—<s SET | s22
S22
B GD
RET

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

of STL flow.
S20

RN
LS)

S20

S=Ne

[ rer ]

< SY

O

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

~S§P0----812----513% X13
F<S—<s5—<sy—HCs0)

Instruction

LD X0 OR
OR X1 }o block
LD X2 OR
OR MO ®pock
ORI M1

ANB «<——— Block in seriés
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 @
outputs

SET SO

LD X10 SO status operates with X10
OUT Y10 } OutputY1lOand

SET S10 transfer of step point
STL S10 @ ReadS10status

LD X11 @ S10operates with X11
OouUT Y11

SET Sl11 Output Y11 and
SET S12 transfer of step points

STL SO Startofstepladder @ ] @
]@

SET S13
STL S11 @ Read Sllstatus }
LD X12 @ S11operateswith X12 )

OUT Y12 OutputYl2and
SET S20 transfer of step points

STL S20

Convergence of
STL siz 1@ multiple status
STL S13

End of ste
© p

LD X13 }ReaXmSstatusand ladder

OUT SO transfer of step point
RET Return
LD X0
CNT COK10 ®
LD (0] @ Read CO
MPS
AND X1
®
OouT MO
MRD Multiol
ultiple
AN | X1 outputs
ouT M1
MPP
AN | M2
ouT M2
RST Cco
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 xa Better method OK method

I I I LD X0 LD X0

XL xs ﬁJ 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:
XIO Good method Bad method
— | LD X0 LD X0
X1 OR X1 LD X1
— OR X2 LD X2
X2 OR X3 LD X3
—|X|3— 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.

[ Output should be connected on top of the circuit.
I
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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

PN

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

PO |

- “Reverse current” exists
—_—— &

—

—

1.8 Correcting Ladder Diagram

Example 1:

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

Instruction List

X1
_|

X2

_|

X0
|_

X0 X1
_|
X2
g

LD X0

LD X1
OR X2
ANB
Instruction List
LD X1
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

T0 Instruction List
—] LD TO
X1 X2 Lb 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
—F——T—— b X0
X1 || x2 OR X1
| | AND X2
BTl
ORB
(@)
4
X3 X4 Instruction List
— — LD X3
X1 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
{ 1 QD wes

AND X0
ouT V1

MPP

OUT _ YO

% @ Instruction List
ouT YO
L{XO AND X0
—<_D out 1
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Example 5:
Correct the circuit of reverse current. The pointed reverse current loops are modified on the right.
I Il | "
[ 11 11
X0 X1 X2 X3 X4 X5
] ] || 1]
N e s ey B — | | | | F—
Xi PoX4 X5 X10
i e —
X6 X7 | x10 LOOP1 - -
reverse current i(]_lo LOOP1
11
Example 6:
Correct the circuit of reverse current. The pointed reverse current loops are modified on the right.
X0 X1 X2
| | |
I ||__H LT T TRIT T T XD T T
: | | | | |
X3 x5 eml 0 1 !
A A e e | e )
X6 X7 X10  |LOOP1 ! I 11 11 :
S I 7/
reverse current L —X%8 — — — X7— — — X168 — —|
Reverse current = I II II 1
: X6 1
X0 H |— |
—] S L ,LOOP1
Cxs Yy (b = X X = 7= KLe
| Il
X 1 'Loor2
|
‘ 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. Yll |XA2
If X2 is turned on, Y1 will be OFF. This is a Stop First circuit [ STVr'Jp @
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 Xll |X2
and latched. If X2 is turned ON, Y1 remains ON. This is a Start SIART  shop @
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.

X1
In PLC processing principle, the instruction close to the end of
the program determines the final output status of Y1. Therefore, X2

if both X1 and X2 are ON, RST which is lower than SET forms a

1-13
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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
—
M512
—4%—————(::)

Example 5 - Conditional Control

i GD a T
Y1 3
i I )

X2 X4 Y1 X2
— ——————C2 x4
—|Y|2— Y1 J—|—

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
— D xa it
Y1 x3 |1 [1 [
I
— X2 : [ [ :
| I
X2 X4 Y1 X4 : 1 I : : [ _
]
—|Y2 Y2 : I I

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

— | A A @ Connect NC contact Y2 to Y1 output circuit and
Y1 NO contact Y1 to Y2 output circuit. Y1 becomes
—i— one of the conditions to turn on Y2. In addition, Y1
_|X.2 >'|(/‘4 i oD will be OFF when Y2 is ON, which forms an

| | 11
v2 sequential control process.
_| I_
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1. PLC Concepts

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

i v1 [
i D gl -

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

i, o ]
| | A TMR [ TO Kn I
|
TO :
| Qo e
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
—||—|/]—|TMR| T1|Kn1| xo%

I n2T

—T|1|—| TMR| T2 | Kn2 | . ‘ > B

X0 T1
— D DR
nlT

Example 11 - Trigger Circuit

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

interchangeably.
X

| (M) xo

MO

m
— @ T L
]

=<
T

MO Y1
— |

Y1

Example 12 - Delay OFF Circuit

If XO = 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| X0 _I—I

Timer Resolution: 0.1 sec N >
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.

I e N
L T7wr] 1 | k0] '
G e
| Y m

Y4 X0 : AT
—||—|/|—|TMR| T6|K30| T6 N !]__

Example 14 - Timing extension circuit

X0 The total delay time: (n1+n2)* T. T refers to the
— | | T'V'R| T11 | Knl | timer resolution.
T11 !
X0 ———J 1
— |—| TMR| T12 | Kn2 | T e
1 |
_-||-1|2 <> T11 I I
|
Timer = T11, T12 !
T12 /

Timer resolution: T \ I

Y1 :

Example 15 — Counting Range Extension Circuit

X13 The counting range of a 16-bit counter is 0 ~

| | CNT | C5 | Knl | 32,767. The opposite circuit uses two counters to
C5 increase the counting range as n1*n2. When

| | CNT Cc6 Kn2 | value in counter C6 reaches n2, The pulses

counted from X13 will be n1*n2.

RST C5

| | RST| Cé6

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

. . . Green light
Red light Yellow light Green light blinking
Vertical light YO0 Y1 Y2 Y2
Horizontal light Y20 Y21 Y22 Y22
Light Time 35 Sec 5 Sec 25 Sec 5 Sec
Of Vertical
O] Light
]
—icaq {} =
Horizontal
Light
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Timing Diagram:
Vertical
Light

Red YO

Yellow Y1

Green y2

25 Sec

Horizontal
Light

Red Y20

Yellow Y21

Greeny22 | |
25 Sec

5 Sec 5 Sec

SFC Figure:

M1002

S30

TMR | TO | K350 |T10— TMR I T10 I K250|

[5?1 ISSlP{j{TMR | T11 | K50
M1013
14 TMR | T1 | K250|Tlr_ k————(::::)
|322}—ETMR| T2 | kso | [s32
M1013
ol k————<::::> T2k TMR l T12 I K50
G [sah—G

TMR I T13 | K350|

T3+

SO
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Ladder Diagram:

oG

RET

END

M1002
— | ZRST S0 S127
SET S0
SO
—S SET S20
SET S30
S20
B GO
TMR T0 K350
TO
[ | SET S21
S21
G
TMR T1 K250
T1
{1 SET | s22
S22
<S> TMR T2 K50
M1013
-G
T2
!} SET | s23
S23
—<s>——( :: )
S30
G
TMR | T10 | K250
T10
| | SET S31
S31
s TMR | T11 K50
M1013
G
T11
{1 SET | S32
S32
B G
TMR | T12 K50
T12
{f SET | s33
S33
G
TMR | T13 | K350
S23 S33
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WPLSoft programming (SFC mode)

SFC logic Internal Ladder Logic
LAD-0
(| LaD-0 |) M1002
| [
— | |ZRST| S0 | 3127|
SO
0 Transfer condition 1
TO
| [ — | TRANS*|
S20 S30
("1) Ts S22
S21 | sst | TMR | T2 | Ks0 |
L L M1013
: ) G
s22 ) s32 Transfer condition 4
-+ <..7> - | [ TRANSY]
S23 S33

Transfer condition 7

T12
| ||
|

I TRANS*|
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Programming Concepts

DVP-ES2/EX2/EC5/SSISA2/SX2/SE is a programmable logic controller spanning an 1/O range
of 10-256 /0O 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 — 0.54us, MOV instructions — 3.4us

Program language

Instruction List + Ladder + SFC

Program Capacity

15872 steps

X | External inputs XO_~X377, octal number system, 256
points max, (*4) Total
Y0~Y377, octal number system, 256 | 256+16 I/O
Y | External outputs :
points max, (*4)
MO~M511, 512 points, (*1)
General M768~M999, 232 points, (*1)
AT M2000~M2047, 48 points, (*1) Total
i1 relay | Latched M512-M767, 256 points, (*2) 4096 points
M2048~M4095, 2048 points, (*2)
Special M1000~M1999, 1000 points, some
are latched
TO~T126, 127 points, (*1)
100ms T128~T183, 56 points, (*1)
(M1028=0N, T184~T199 for Subroutines, 16
T64~T126: points, (*1)
10ms) T250~T255(accumulative), 6 points
T | Timer (1) TOta.l
10ms T200~T239, 40 points, (*1) 256 points
(M1038=0N, T240~T245(accumulative),
T200~T245: 1ms) | 6 points, (*1)
T127, 1 points, (*1)
Bit ims 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 . N
high- points, (*2) .
C243~C244, 1 phase 1 input, 2 Total
speed . . ?
I — 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 _SlO~819, 10 points (use with IST
s Step instruction), (*2) Total 1024
point | Latched S20~S127, 108 points, (*2) points
General S128~S911, 784 points, (*1)
Alarm $912~S1023, 112 points, (*2)
T | Current value TO~T255, 256 words
Word .
Register | C | Current value C0~C199, 16-hit c_ounter, 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)
Data D2000~D3919, 1920 words, (*2) Total
register D1000~D1999, 1000 words, some | 10000 points
are latched

For Special D9900~D9999 > 100 words, (*1),
mudules (*5)

Index EO~E7, FO~F7, 16 words, (*1)

N | Master control loop NO~N7, 8 points

P | Pointer P0O~P255, 256 points
1000/1001(X0), 1100/1101(X1), 1200/1201(X2),
1300/1301(X3), 1400/1401(X4), 1500/I1501(X5),
1600/1601(X6), 1700/1701(X7), 8 points (01: rising-
edge trigger I , 00: falling-edge trigger 1)
1602~1699, 1702~1799, 2 points (Timer resolution =
1ms)

1805~1899, 1 point (Timer resolution = 0.1ms)
(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-32,768 ~ K32,767 (16-bit operation),

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

HOO000 ~ HFFFF (16-bit operation),

H00000000 ~HFFFFFFFF (32-bit operation)
COML1: built-in RS-232 ((Master/Slave);

COM2: built-in RS-485 (Master/Slave);

COM3: built-in RS-485 (Master/Slave),

NOT available for EC5;

COML1 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/O Modules
(NOT available for EC5)
File Register(*2) K0~K4999, 5000 points
(NOT available for EC5) K0~K7999, 8000 points (*9)

Special

External interrupt

Pointer
Interrupt

T Timer interrupt

H | Hexadecimal

Serial ports

Up to 8 special I/O modules can be connected

Notes:

1. Non-latched area cannot be modified

2. Latched area cannot be modified

3. COM1: built-in RS232 port. COM2: built-in RS485 port. COM3: built-in RS485 port.
4

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

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

6. 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 stopps keeping track of the
time.
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7. 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.

8. Ethernet: this function is only available for DVP-EX2-E series PLC.
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
IO Processing Method Batch processing method (when END instruction is
executed)
Execution Speed LD instructions — 0.54us, MOV instructions — 3.4us
Program language Instruction List + Ladder + SFC
Program Capacity 7920 steps
X | External inputs XO.~X377, octal number system, 256 Total
points max. 480414
Y | External outputs YO.~Y377, octal number system, 256 1O (*4)
points max.
MO0~M511, 512 points, (*1)
General M768~M999, 232 points, (*1)
Auxiliary M2000~M2047, 48 ppints, (*1) Total
UL 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)
100ms T128~T183, 56 points, (*1)

(M1028=0N, T184~T199 for Subroutines, 16
T64~T126: points, (*1)
10ms) T250~T255(accumulative), 6 points
T | Timer (1) Tota_l
10ms T200~T239, 40 points, (*1) 256 points
(M1038=0N, T240~T245(accumulative),
T200~T245: 1ms) | 6 points, (*1)
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) 233 points
32-bit count C200~C223, 24 points, (*1)
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) .

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 $10~S19, 10 points (use with IST
S Step instruction), (*2) Total 1024
point | Latched S20~S127, 108 points, (*2) points
General S128~S911, 784 points, (*1)
Alarm $912~51023, 112 points, (*2)
Word T | Current value TO~T255, 256 vyords
Register | C | Current value C0~C199, 16-bit c_ounter, 200 words
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

) Latched
register

D408~D599, 192 words, (*2) Total
D2000~D3919, 1920 words, (*2) 5000 points

Special

D1000~D1999, 1000 words, some
are latched

Index

EO~E7, FO~F7, 16 words, (*1)

Master control loop

NO~N7, 8 points

Pointer

P0~P255, 256 points

Pointer

External interrupt

1000/1001(X0), 1100/1101(X1), 1200/1201(X2),
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 1)

Interrupt

Saufios Timer interrupt

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

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

High-speed
counter interrupt

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

Communication
interrupt

1240(COM1), 1150(COM2), 2 points, (*3)

K
Constant

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),
H00000000 ~HFFFFFFFF (32-bit operation)

Serial ports

COML1: built-in RS-232 ((Master/Slave)
COM2: built-in RS-485 (Master/Slave)
COML is typically the programming port.

Real Time Clock

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

Special I/O 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 RS232 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/O Processing Method

Batch processing method (when END instruction is

executed)

Execution Speed

LD instructions — 0.54us, MOV instructions — 3.4us

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 Y0~Y377, octal number system, 256 for PLC (*4)
points max.
MO0~M511, 512 points, (*1)
General M768~M999, 232 points, (*1)
Auxiliary M2000~M2047, 48 ppints, (*1) Total
M1 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)
100ms T128~T183, 56 points, (*1)
(M1028=0N, T184~T199 for Subroutines, 16
T64~T126: points (*1)
10ms) T250~T255(accumulative), 6 points
T | Timer (1) Tota_l
10ms T200~T239, 40 points, (*1) 256 points
(M1038=0N, T240~T245(accumulative),
T200~T245: 1ms) | 6 points, (*1)
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) 233 points
32-bit count C200~C223, 24 points, (*1)
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) .
C243~C244, 1 phase 1 input, 2 Total
speed ; . 3
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 $10~S19, 10 points (use with IST
S Step instruction), (*2) Total 1024
point | Latched S20~S127, 108 points, (*2) points
General S128~S911, 784 points, (*1)
Alarm $912~51023, 112 points, (*2)
Word T | Current value TO~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~D9799, 5880 words, (*1)
Latched D408~D599, 192 words, (*2)
D2000~D3919, 1920 words, (*2)
Data . D1000~D1999, 1000 words, some
D register Speekl are latched

Total
10000 points

Righ-side special
module

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

Left-side special
module

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

Index

EO~E7, FO~F7, 16 words, (*1)

N | Master control loop

NO~N7, 8 points

P | Pointer

P0~P255, 256 points

External interrupt

100071001 (X0), 1100/I101(X1), 1200/1201(X2),
1300/1301(X3), 1400/1401(X4). I500/1501(X5).
1600/1601(X6), 1700/I701(X7), 8 points (01: rising-
edge trigger ! , 00: falling-edge trigger 1)

Poi
olnter Interrupt

Service

Timer interrupt

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

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

High-speed
counter interrupt

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

Communication
interrupt

I140(COML), 1150(COM2), 1160(COM3), 3 points,
(*3)

K | Decimal
Constant

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),
H00000000 ~HFFFFFFFF (32-bit operation)

Serial Ports

SA2

COML1: built-in RS-232 ((Master/Slave)
COM2: built-in RS-485 (Master/Slave)
COM3: built-in RS-485 (Master/Slave)
COML1 is typically the programming port.

SX2

COML1: built-in RS-232 ((Master/Slave)
COM2: built-in RS-485 (Master/Slave)
COM3: built-in USB (Slave)

COML1 is typically the programming port.

Real Time Clock*®

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

Special I/O 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*®

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.
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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.

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 Memory Map

Specifications

Control Method Stored program, cyclic scan system
IO Processing Method Batch processing method (when END instruction is
executed)
Execution Speed LD instructions — O.6f1ps, MOV instructions — 2us,
1000 steps — approximately 1ms
Program language Instruction List + Ladder diagram+ SFC
Program Capacity 15872 steps
X | External inputs XO_~X377, octal number system, 256 Total
points max. 480+ points
v | External outputs YO_~Y377, octal number system, 256 for PLC (*4)
points max.
MO0~M511, 512 points, (*1)
General M768~M999, 232 points, (*1)
AT M2000~M2047, 48 points, (*1) Total
i1 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)
100ms T128~T183, 56 points, (*1)
(M1028=0N, T184~T199 for Subroutines, 16
T64~T126: points, (*1)
10ms) T250~T255(accumulative),
1| Timer 6 points (*1) Totall
10ms T200~T239, 40 points, (*1) 256 points
(M1038=0N, T240~T245(accumulative),
T200~T245: 1ms) | 6 points, (*1)
T127, 1 points, (*1)
Bit ims 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 . N
high- points, (*2) .
speed C2_43~C244, 1 phase 1 input, 2 Totgl
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 $10~819, 10 points (use with IST
S Step instruction), (*2) Total 1024
point | Latched S20~S127, 108 points, (*2) points
General S128~S911, 784 points, (*1)
Alarm S912~S1023, 112 points, (*2)
Word T | Current value TO~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)
D600~D999, 400 words, (*1)

Croner] D3920~D9799, 5880 words, (*1)
D10000~D11999, 2000 words, (*1)
D408~D599, 192 words, (*2)
Latched

D2000~D3919, 1920 words, (*2)
D1000~D1999, 1000 words, some
are latched

D9900~D9999, 100 words, (*1) (*5)

Total
12000 points

Data
register | Special

Right-side special

module
Left-side special D9800~D9899, 100 words, (*1) (*6)
module (NOT applicable to DVP26SE)
Index EO~E7, FO~F7, 16 words, (*1)

N | Master control loop NO~N7, 8 points

P | Pointer P0O~P255, 256 points

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 ! , 00: falling-edge trigger 1)
1602~1699, 1702~1799, 2 points (Timer resolution =
1ms)

1805~1899, 1 point (Timer resolution = 0.1ms)
(Supported by V1.60 and above)

High-speed 1010, 1020, 1030, 1040, 1050, 1060, 1070, 1080, 8
counter interrupt | points

Communication | ;54 (coM2), 1160 (COM3), 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)
HO000 ~ HFFFF (16-bit operation),
H00000000 ~HFFFFFFFF (32-bit operation)
COML1.: built-in USB (Slave)
COM2: built-in RS-485 (Master/Slave)
COM3: built-in RS-485 (Master/Slave)
Ethernet: built-in Ethernet (Please refer to Appendix
B for more information.)
COML1 is typically the programming port.
Year, Month, Day, Week, Hours, Minutes, Seconds;
Real Time Clock When the power is off, this function can still go on
for about 1 week.
Right side: Up to 8 I/O modules can be connected.
Special /0 Modules Left side: Up to 8 high-speed I/O modules can be
connected.

External interrupt

Pointer Interrupt

Sandga Timer interrupt

H | Hexadecimal

Serial Ports

Notes:

1. Non-latched area cannot be modified.

2. Latched area cannot be modified.

3. COM2: built-in RS485 port. COMS3: 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.

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

cleer cl Clear all
Memory | POWer |stop=>RUN| RUN=>sTOp | Momtatched . icneq areas| Factory
type OFF=>0ON areas (M1032=ON) setting
(M1031=0ON) B
When
M1033=0FF,
Non- clear
latched Clear Unchanged When Clear Unchanged 0
M1033=0ON, No
change
Latched Unchanged Unchanged Clear 0
Special
M, .
. . Initial
Special Initial Unchanged Unchanged .
setting
D, Index
register
F'le. Unchanged HFFFF
register
General Latched Special auxiliary relay
MO~M511
M M768~M999 ST M1000~M1999
Auxiliary relay M2000~M2047
Not latched Latched Some’ are latched and
can'’t be changed.
100 ms 100ms [1ms| 10ms 10ms 1ms | 190
TO ~T126 T250~
Tin-:er T128-T183 T184~T199|T127|T200~T239 | T240~T245|T246~T249 T255
M1028=1,T64~ For ) M1038=1,T200~T245: i
T126:10ms subroutine ims
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 C0~C111
C128~C199 Cl12~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~S9 S10~S19 S20~S127 | S128~S911 | S912~S1023
Y Latched Non-latched Latched
General Latched Special register For AIO
D0~D407
D D600~D999 Do Daaas D1000-D1999 | 980D
Register D3920~D11999
Non-latched Latched Some :alre 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 O~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
Consists of 2 consecutive words, e.g. b31~b1. Range 00000000 - FFFFFFFF
Double Word in Hex

Bit, nibble, byte, word, and double word in a binary system:
<«— Double Word

e E—— e
Wi WO

’——/\—— — —_—/\—\
BY3 BY?2 BY1 BYO

_— _— . _— . _—
' o T T T N

NB7 NB6 NB5 NB4 NB3 NB2 NB1 NBO
P U U S e G e —_

<«— Word

<— Byte

<«— Nibble

b31|b30|b29|b28|b27 b26|b25|b24|b23|b22|b21|b20|b‘|9|b18|b17 b16|b15|b14|b13|b12|b11|b10| b9 | b8 | b7| b6 b5 b4 b3|b2|b1|b0| €«— Bit

o

2.7 Binary, Octal, Decimal, BCD, Hex

For fulllfilling different kinds of internal manipulation, DVP-PLC appies 5 foramts 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/0 points of DVP-PLC are numbered in octal format.
e.g.
External inputs: X0~ X7, X10~X17, ..., X377. (No. of device)
External outputs: YO~Y7, Y10~Y17, ..., Y377. (No. of device)
3. Decimal Number, (DEC)
DVP-PLC appies decimal operation in situations below:
®  Set value for timers and counters, e.g. TMR CO K50. (K value)
® No.of S,M,T,C,D,E,F P, Idevices, 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 appies Hexadecimal operation in situations below:
®  [or 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.
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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 bit, and K4Y10 represents a device
composed of 16 bits. KIM100 represents a device composed of 4 bits, K2ZM100 represents
a device composed of 8 bits, K3M100 represents a device composed of 12 bit, 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) (l—(IEg()
For PLC Costant K, No. of .
internal :\é?é;f XY registers M, S, T, C, :gég:;tsgi\ggg;nd & 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 2.13. Columns marked

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

LTINS

refers to the status remains

unchanged and “#" refers to that system will set it up according to the status of the PLC.
. ES2 OFF [ STOP [ RUN
Spiﬂual Function EX2|SS2 SS'?EZ Sxz2| 8 4 4  |Attrib. L_a(;cgh Default
EC5 ON | RUN | STOP
M1000* | Monitor normally open contact OO | O] O|OFF| ON OFF R NO OFF
M1001* | Monitor normally closed contact O|O|O|O|ON| OFF | ON R NO ON
Enable single positive pulse at the
M1002* | moment when RUN is activate (Normally | O | O | O | O | OFF| ON OFF R NO OFF
OFF)
Enable single negative pulse at the
M1003* | moment when RUN is activate (Normally | O | O | O | O | ON | OFF ON R NO ON
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 | irsufficiency O1010 O |OFF| - - R | NO | OFF
M1011* | 10ms clock pulse, 5ms ON/5ms OFF OO | O] O |OFF - - R NO | OFF
M1012* éL)OFOFms clock pulse, 50ms ON / 50ms ololo!|o|oFfF ) ) R NO OFF
M1013* | 1s clock pulse, 0.5s ON / 0.5s OFF OO |O| O |OFF - - R NO OFF
M1014* | 1 min clock pulse, 30s ON / 30s OFF Ol O] O] O |OFF - - R NO | OFF
M1015* | Enable high-speed timer OO | O | O |OFF - - R/W | NO OFF
M1016* | Indicate Year display mode of RTC. OO | O | O |OFF - - R/W | NO OFF
M1017* | +30 seconds correction on real timeclock | O | O | O | O | OFF - - R/W | NO OFF
M1018 | Flag for Radian/Degree, ON for degree OO | O | O |OFF - - R/W | 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 OO OO |oFF ) ) RIW | NO | OFF
LED keeps flashing
M1020 | Zero flag O 10 10O | O |OFF - - R NO | OFF
M1021 | Borrow flag Ol O] O] O |OFF - - R NO | OFF
M1022 | Carry flag O 10 10O | O |OFF - - R NO | OFF
M1024 | COM1 monitor request Ol O] O] O |OFF - - R/W | NO | OFF
, | Indicate incorrect request for ) )
M1025% | o nication O] 0O | O] O |OoFF R NO | OFF
M1026 | RAMP mode selection O 1O |0 ] O |OFF - - R/W | NO | OFF
M1027 | PR output mode selection (8/16 bytes) OO |O| O |OFF - - R/W | NO OFF
Switch T64~T126 timer resulotion
M1028 (10ms/100ms). ON =10ms OO | O | O|OFF - - R/W | NO OFF
CHO (YO, Y1) pulse output execution
* - -
M1029 completed. OO |O| O |OFF R NO | OFF
M1030* | Pulse output Y1 execution completed EEiZZ/ O] O | O |OFF - - R NO OFF
M1031* | Clear all non-latched memory O|O|O|O|OFF| - - R/W | NO | OFF
M1032* | Clear all latched memory OO | O | O |OFF - - R/W | NO | OFF
M1033* | Output state latched at STOP Ol O] O] O |OFF - - R/W | NO | OFF
M1034* | Disable all Y outputs O 10 10O | O |OFF - - R/W | NO | OFF
M1035* Evr\lie:(t:):]e X7 input point as RUN/STOP olololo ) ) ) rw | YES | OFE
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 | O | ©| O |OFF| OFF | OFF | RW | NO OFF
information on availability.
Switch T200~T255 timer resulotion
M1038 (10ms/1ms). ON = 1ms OO | O | O|OFF - - R/W | NO OFF
M1039* | Fix scan time OO |O|O|OFF| - - R/W | NO | OFF
M1040 | Disable step transition OO |O| O |OFF - - R/W | NO OFF
M1041 | Step transition start OO | O | O |OFF - OFF | R/IW | NO OFF
M1042 | Enable pulse operation OO | O | O |OFF - - R/W | NO OFF
M1043 | Zero return completed OO | O | O |OFF - OFF | R/IW | NO OFF

2-15




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

m
[%)]
N

OFF

gheca Function Exz|ss2|%2 sx2| 3 | & | 8 |Awib|"2C" pefault
EC5 ON | RUN | STOP
M1044 | Zero point condition OO | O] O|OFF - OFF | R/IW | NO OFF
M1045 | Disable “all output reset” function OO | O | O |OFF - - R/W | NO OFF
M1046 | Indicate STL status OO 10| O |OFF - - R NO | OFF
M1047 | Enable STL monitoring O 10O 10O | O |OFF - - R/W | NO | OFF
M1048 | Indicate alarm status O 1O | O | O |OFF - - R NO | OFF
M1049 | Enable alarm monitoring OO | O] O|OFF - - R/W | NO OFF
M1050 | Disable interruption 1000 / 1001 OO |10 ] O |OFF - - R/W | NO | OFF
M1051 | Disable interruption 1100 / 1101 OO |10 | O |OFF - - R/W | NO | OFF
M1052 | Disable interruption 1200 / 1201 OO |1 O] O |OFF - - R/W | NO | OFF
M1053 | Disable interruption 1300 / 1301 O10O 10O | O |OFF - - R/W | NO | OFF
M1054 | Disable interruption 1400 / 1401 OO | O] O |OFF - - R/W | NO OFF
M1055 | Disable interruption 1500 / 1501 O 10O 10O | O |OFF - - R/W | NO | OFF
M1056 | Disable interruption 1600~1699 OO |10 | O |OFF - - R/W | NO | OFF
Disable interruption 1700~1799
M1057 | Disable interruption 1805~1899 (V2.00and | O | O | O | O | OFF - - R/W | NO OFF
above are supported.)
M1058 | COM3 monitor request EE§(22/ X | O | O |OFF - - R/W | NO OFF
M1059 %lfg?:SBh(;gh—speed counter interruptions ololol|o|oFfF } ) rRW | NO OFF
M1060 | System error message 1 OO | O] O|OFF - - R NO OFF
M1061 | System error message 2 OO |10 ] 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 Ol O] O] O |OFF| OFF - R NO | OFF
M1067* | Program execution error OlO | 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/
M1070 | hstruction (ON: 100us; OFF: 1ms) ee| O | O | O |OFF ) ) RW | NO | OFF
Switching clock pulse of Y3 for PWM ES2/ R )
M1071 instruction (ON: 100us; OFF: 1ms) ee| O | O] 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. EE‘:’(ZZ/ OO | O |OoFF - - R NO | OFF
YO/CHO(YO, Y1) pulse output pause )
M1078 (immediate) OO | O| O |OFF| OFF R/W | NO | OFF
M1079 | Y1 pulse output pause (immediate) EEizzl O] O | O |OFF| OFF - R/W | NO OFF
M1080 | COM2 monitor request OO0 | O |OFF| - - R/W | NO | OFF
Changing conversion mode for FLT ) }
M1081 | instruction OO0 |O]|OoFF RW | NO | OFF
Selecting X6 pulse-width detecting mode.
« | M1083 = ON, detecting pulse-width when | Es2/ ) )
M1083 X6 = ON; M1083 = OFF, detecting pulse- | EX2 O] OO |OFF RIW | NO OFF
width when X6 = OFF.
Enabling X6 Pulse width detecting
M1084* | function. (has to be used with M1083and |52 | O | O | O | OFF | OFF | OFF | RAW | NO | OFF
D1023)
M1085 | Selecting DVP-PCCO01 duplicating function | O | O | O | O | OFF - - R/W | NO | OFF
M1086 Eg?:btl)Tg password function for DVP- ololol|o|oFfF } ) rRwW | NO OFF
Matrix comparison.
Comparing between equivalent values )
M1088 (M1088 = ON) or different values (M1088 OO0 |0 |O|OFF| OFF RIW | 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.
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.
M1091 Indicating matrix searching results. When olololo|oFe| off } R NO OFF

the comparison has matched results,
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. ES2 OFF | STOP | RUN
Sp(;;:lal Function EX2|SS2 SSA;EZ Sx2| 8 4 4  |Attrib. Li;[gh Default
EC5 ON | RUN | STOP
comparison will stop immediately and
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 | =" Lirent value of the Pr. OO | O| O |OFF| OFF R/W | NO | OFF
Matrix pointer clear flag. Clear the current )
M1094 | e of the Pr to O OO | O| O |OFF| OFF R/W | NO | OFF
M1095 glirgitﬂag 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 OO0 |0 |O|OFF| OFF ) RW | NO OFF
M1098 gﬂ%rltmg the number of bits which are “1 ololol]o|orr| oFf ) rw | 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
M1103* | Y3 pulse output completed B2l o1 O] O |oFF - - RW | 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) B2 O O | O |oFF| OFF - | rRw | NO | OFF
When M1106=0N, set the zero point for
the first DZRN auto-reset (YO, Y1) to the
M1106 | position wher DOG point stops on the OO |O| O |OFF| OFF - R/W | 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 wher DOG point stops on the OO |O| O |OFF| OFF - R/W | 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) EEizzl O] O | O |OFF| OFF - R/W | 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) EEiZZI O] O | O |OFF| OFF - R/W | NO OFF
Switching clock pulse of YO for PWM
M2 | struction (ON: 100us; OFF: 1ms) OO0 |0 |O|OFF| OFF ) RW | NO | OFF
Switching clock pulse of Y2 for PWM
M1113 instruction (ON: 100us; OFF: 1ms) OO0 |0 | O |OFF| OFF ) RIW | NO OFF
Enable high-speed output of YO/Y2 for
PWM instruction (unit: 1 us) available for
M1116 | ES2: V3.00, SS2: V2.80, SA2: V2.60, B2l 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
M1117 | ES2: V3.00, SS2: V2.80, SA2: V2.60, B2 O | 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 |xez| O |OFF| OFF | OFF | RW | NO | OFF
section 2.16 for the usage
Retaining the communication setting of
M1120* | COM2 (RS-485), modifying D1120willbe | O | O | O | O | OFF | OFF - R/W | NO | OFF
invalid when M1120 is set.
M1121 rFeoaiogloM2(RS-485), data transmission ololol|o|orr| oFf ) R NO OFF
M1122 | For COM2(RS-485), sending request OO | O | O |OFF| OFF - R/W | NO | OFF
For COM2(RS-485), data receiving )
M1123 completed Ol O] 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
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ES2

OFF

STOP

RUN

gheca Function Exz|ss2|%2 sx2| 3 | & | 8 |Awib|"2C" pefault
EC5 ON | RUN | STOP
For COM2(RS-485), communication ready
M1125 | (< reset O|lO|O|O|OFF| OFF | OFF | RIW | NO | OFF
For COM2(RS-485), set STX/ETX as user
M1126 defined or system defined OO | O |OFF| OFF | OFF | RW | NO OFF
For COM2(RS-485), data sending /
M1127 | receiving / converting completed. (RS O|O|O|O|OFF| OFF | OFF | RIW | NO | OFF
instruction is not supported)
For COM2(RS-485),
M1128 Transmitting/Receiving status Indication OO0 | O] O|OFF| OFF | OFF | RW | NO OFF
M1129 | For COM2(RS-485), receiving time out OO | O] O |OFF| OFF - R/W | NO OFF
M1130 | For COM2(RS-485), STX/ETX selection OO | 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
MIL32 | | olated instructions in the program OO0 | O[O |OFF ) ) R NO | OFF
M1133 (P\ﬂs?(g?tpm ramp-down stop for Y4/CH2 ecs| X | X | X | oFr | oFF ) RW | NO OFF
M1134 F\:Jés?(;);tput ramp-down stop for Y6/CH3 Ecs| X | X | X | oFr | OFF ) RW | NO OFF
For COM3(RS-485/USB), retaining
* - -
M1136 communication setting O X | O] O |OFF RIW | NO OFF
Retain DNET mapping data during non- ) ) )
M1137 executing period X X100 RIW | NO OFF
For COM1 (RS-232), retaining
M1138* | communication setting. Modifying D1036 OO | O] O|OFF - - R/W | NO OFF
will be invalid when M1138 is set.
. | For COM1(RS-232), ASCII/RTU mode ) )
M1139 selection (OFF: ASCII; ON: RTU) OO O] O |OFF RIW | NO OFF
For COM2 (RS-485), MODRD / MODWR )
M1140 / MODRW data receiving error O] 0|0 |O|OFF| OFF R NO OFF
For COM2 (RS-485), MODRD / MODWR
M1l41 / MODRW parameter error O]9 | 9| O |OFF| OFF ] R NO OFF
Data receiving error of VFD-A handy )
M1142 | cions OO | O|O|OFF| OFF R NO | OFF
» | For COM2(RS-485), ASCII/RTU mode ) )
M1143 selection (OFF: ASCII; ON: RTU) OO O] O |OFF RIW | NO OFF
Read MAC address from the left side
+ | network module (should work with
M1145* | 51400~1403); available for 12SA2: X | X | O | O |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 DELAY is delayed for 5 us. O [v3.0 V14 V2.4| OFF | OFF - R/W | NO OFF
(ES2/EX2: V3.2; EC5: V1.00)
Enabling the mask and alignment mark
M1156* | function on 1400/1401(X4) corresponding |55 | O | O | O | OFF | OFF - RW | NO | OFF
to YO
Enabling the mask and alignment mark
. | function on 1500/I1501(X5) corresponding | sz )
M1157 to Y1 (NOT applicable to ES2/EX2: exz | X | X | X | OFF | OFF RIW | NO OFF
V3.41; EC5)
Enabling the mask and alignment mark
M1158* | function on 1600/1601(X6) corresponding |52/ | O | O | O | OFF | OFF - | RW | NO | OFF
to Y2
Enabling the mask and alignment mark
function on 1700/I701(X7) corresponding | Esz/
* -
MI159* | 15y3 (NOT applicable to ES2/EX2: exz | X | X | X | OFF | OFF RW | NO | OFF
V3.41; EC5)
M1161 | 8/16 bit mode (ON = 8 bit mode) 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 O | OFF RIW | NO OFF
integer
M1167 | 16-bit mode for HKY input OO |O|O|OFF| - - R/W | NO | OFF
M1168 | Designating work mode of SMOV OO | O | O |OFF - - R/W | NO OFF
M1177 Enable the communication instruction for ololol|o|oFfF ) ) RW | NO OFF

Delta VFD series inverter.
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. ES2 OFF | STOP | RUN
Sp(;;:lal Function EX2|SS2 SSA;EZ Sx2| 8 4 4  |Attrib. Li;[gh Default
EC5 ON | RUN | STOP
ON: VFD-A (Default), OFF: other models
of VFD
M1178 | Enable knob VRO X|IX|]O|O|OFF| - - RW | NO | OFF
M1179 | Enable knob VR1 X[ X 1O | O |OFF - - R/W | NO | OFF
The EX2/SX2 model reads analog-to-
M1180 digital values immediately. d EX2| X'| X'| O | OFF ) ) RIW | NO | OFF
M1181 The EX2/SX2 r_nodel (_)utputs digital-to- ex2| X | X | O | oFF ) ) rRW | 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.
MLL82* | & it the left side is connected with a XX |O|O|oN ) ) RIW | 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 e | X | OO # - - |RW | NO | #
#: ES2/EX2: OFF; SE/SA2/SX2: ON
(maps to D9900 and later)
Set YO high speed output as 0.01 ~ ES2/
M1190 10Hz; notgavari)lable forp125E ee| O | O | O |OFF| OFF ) RIW | NO | OFF
Set Y1 high speed output as 0.01 ~ 10Hz;
M1191 | S8 e e e B2l 0| O| O |oFF| OFF | - | RW | NO | OFF
Set Y2 high speed output as 0.01 ~ 10Hz; | esz/
M1192 not availagble f%r 1ZSEp EX2 O | O| O |OFF| OFF ) RIW | NO OFF
Set Y3 high speed output as 0.01 ~ 10Hz; | sz
M1193 | o e e D ar =21 O | O|O|oFF| OFF | - |RW | NO | OFF
Keep connectivity flag for ETHRS
M1196 | instrucitons; available for ES2-E: V1.08, |53 | X | SE | X |OFF| OFF | - |RMW | NO | OFF
26SE: V1.0, 12SE: VV1.88 or later
In execution flag for ETHRS instrucitons;
M1197 | available for ES2-E: V1.08, 26SE: V1.0, |53%| X | SE| X |OFF| OFF | - |RMW | NO | OFF
12SE: V1.88 or later
Error flag for ETHRS instrucitons;
M1198 | available for ES2-E: V1.08, 26SE: V1.0, |53%| X | SE | X | OFF | OFF - |RW | NO | OFF
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) Ol O] O] O |OFF - - R/W | NO | OFF
M1202 | C202 counting mode ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1203 | C203 counting mode (ON: count down) Ol O] O] 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) Ol O] O] O |OFF - - R/W | NO | OFF
M1206 | C206 counting mode (ON: count down) OO |O| O |OFF - - R/W | NO OFF
M1207 | C207 counting mode (ON: count down) OO | O | O|OFF - - R/W | NO OFF
M1208 | C208 counting mode (ON: count down) OO |O | O |OFF - - R/W | NO OFF
M1209 | C209 counting mode (ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1210 | C210 counting mode (ON: count down) Ol O] O] O |OFF - - R/W | NO | OFF
M1211 | C211 counting mode (ON: count down) OO |O| O |OFF - - R/W | NO OFF
M1212 | C212 counting mode (ON: count down) Ol O] O] O |OFF - - R/W | NO | OFF
M1213 | C213 counting mode (ON: count down) OO |O| O |OFF - - R/W | NO OFF
M1214 | C214 counting mode (ON: count down) Ol O] O] O |OFF - - R/W | NO | OFF
M1215 | C215 counting mode (ON: count down) OO |O| O |OFF - - R/W | NO OFF
M1216 | C216 counting mode (ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1217 | C217 counting mode (ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1218 | C218 counting mode (ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1219 | C219 counting mode (ON: count down) Ol O] O] O |OFF - - R/W | NO | OFF
M1220 | C220 counting mode (ON: count down) OO |O| O |OFF - - R/W | NO OFF
M1221 | C221 counting mode (ON: count down) Ol O] O] O |OFF - - R/W | NO | OFF
M1222 | C222 counting mode (ON: count down) OO |O| O |OFF - - R/W | NO OFF
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. ES2 OFF | STOP | RUN
gheca Function Exz|ss2|%2 sx2| 3 | & | 8 |Awib|"2C" pefault
EC5 ON | RUN | STOP
M1223 | C223 counting mode (ON: count down) OO | O] O|OFF - - R/W | NO OFF
M1224 | C224 counting mode (ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1225 | C225 counting mode (ON: count down) OO | O] O|OFF - - R/W | NO OFF
M1226 | C226 counting mode (ON: count down) OO | O] O|OFF - - R/W | NO OFF
M1227 | C227 counting mode (ON: count down) OO |1 O] O |OFF - - R/W | NO | OFF
M1228 | C228 counting mode (ON: count down) OO | O] O|OFF - - R/W | NO OFF
M1229 | C229 counting mode (ON: count down) OO |10 ] O |OFF - - R/W | NO | OFF
M1230 | C230 counting mode (ON: count down) OO | O] O|OFF - - R/W | NO OFF
M1231 | C231 counting mode (ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1232 C232 counting mode (ON: count down) X 1O | X | X |OFF - - R/W | 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) OO | O] O|OFF - - R NO OFF
M1235 | C235 counting mode (ON: count down) Ol O] O] O |OFF - - R/W | NO | OFF
M1236 | C236 counting mode (ON: count down) OO | O] O|OFF - - R/W | NO OFF
M1237 | C237 counting mode (ON: count down) OO |10 ] O |OFF - - R/W | NO | OFF
M1238 | C238 counting mode (ON: count down) OO | O] O|OFF - - R/W | NO OFF
M1239 | C239 counting mode (ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1240 | C240 counting mode (ON: count down) O 1O | O] O|OFF - - R/W | NO OFF
M1241 | C241 counting mode (ON: count down) OO | O | O |OFF - - R/W | NO OFF
M1242 | C242 counting mode (ON: count down) OO | O] O|OFF - - R/W | NO OFF
C243 Reset function control. ON = R
M1243 | ¢ inction disabled OO 1O |O|OFF| - - R/W | NO | OFF
C244 Reset function control. ON = R
M1244 | O L disabled OO | O] O |OoFF - - R/W | NO | OFF
M1245 | C245 counter monitor (ON: count down) O 1O | O | 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) Ol O] O] 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) Ol O] O] O |OFF - - R NO | OFF
M1250 | C250 counter monitor (ON: count down) OO | O] 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) O 1O | O] 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) OO 1O ] O |OFF - - R NO | OFF
Set the ramp up/down of YO, Y2 to be “S | Es2/
M1257 | oo N = S curve. | Ol O | O|OFF| OFF | - |RMW | NO | OFF
Set up X7 as the reset signal for software
M1260 | ers C235 ~ Coal OO | O] O |OoFF - - R/W | NO | OFF
Enable cyclic output for table output
M1262 | function of DPTPO instruction. ON = Ol O] O]|O|OFF| OFF - R/W | 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 OO | O O|OFF| OFF | OFF | RW | NO OFF
set. Refer to RS instruction for more
details.
M1270 gjjri)countmg mode (ON: falling-edge ololol|o|orr ) ) rRW | NO OFF
M1271 ((:ZOZlfr?t)countmg mode ON: falling-edge ololol|o|oFfF ) } rRwW | NO OFF
M1272 (C::()Zl?r]?t)countmg mode (ON: falling-edge ololol|o|oFfF ) ) rRW | NO OFF
M1273 (C:Z()Zlfri)countmg mode (ON: falling-edge olololo|orr ) ) RW | NO OFF
M1274 (?02u3r?t)countmg mode (ON: falling-edge ololol|o|orr ) ) rRW | NO OFF
M1275 ((:ZOZJ‘.r?t)countmg mode (ON: falling-edge ololo|o|oFF ) ) RW | NO OFF
M1276 (C::ozljl:.t)countmg mode (ON: falling-edge ololol|o|oFfF ) } rRwW | NO OFF
M1277 C242 counting mode (ON: falling-edge olololo|orF ) ) rRW | NO OFE

count)
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Special
M

Function

ES2

mm
0O X
o N

n
0
N

SA2
SE

SX2

OFF

ON

STOP

RUN

RUN

STOP

Attrib.

Latch
-ed

Default

M1280*

For 1000 / 1001, reverse interrupt trigger
pulse direction (Rising/Falling)

O

O

OFF

OFF

R/W

NO

OFF

M1284*

For 1400 / 1401, reverse interrupt trigger
pulse direction (Rising/Falling)

OFF

OFF

R/W

NO

OFF

M1286*

For 1600 / 1601, reverse interrupt trigger
pulse direction (Rising/Falling)

OFF

OFF

R/W

NO

OFF

M1303

High / low bits exchange for XCH
instruction

OFF

R/W

NO

OFF

M1304*

Enable force-ON/OFF of input point X

OFF

R/W

NO

OFF

M1305

Reverse Y1 pulse output direction in high
speed pulse output instructions

OFF

OFF

R/W

NO

OFF

M1306

Reverse Y3 pulse output direction in high
speed pulse output instructions

OFF

OFF

R/W

NO

OFF

M1307

For ZRN instruction, enable left limit
switch

OFF

OFF

R/W

NO

OFF

M1308*

Output specified pulses or seek Z phase
signal when zero point is achieved.

OlO]O|OI0O|0O]|0O

OFF

OFF

R/W

NO

OFF

M1310

Pulse output immediate pause for
Y4/CH2 (Y4, Y5)

m
0O
al

OFF

OFF

R/W

NO

OFF

M1311

Pulse output immediate pause for
Y6/CH3 (Y6, Y7)

m
O
al

OFF

OFF

R/W

NO

OFF

M1312

For COM1(RS-232), sending request
(Only applicable for MODRW and RS
instruction)

O

O [ X|X[|O]O]O|O|0]O]|O0]0O|O0O
O | X[ X]OIO]O|O|0]O |00

O | X[ X]O|O]O|O|0O]O OO0

OFF

OFF

R/W

NO

OFF

M1313

For COM1(RS-232), ready for data
receiving (Only applicable for MODRW
and RS instruction)

O

@)

O

OFF

OFF

R/W

NO

OFF

M1314

For COM1(RS-232), data receiving
completed (Only applicable for MODRW
and RS instruction)

OFF

OFF

R/W

NO

OFF

M1315

For COM1(RS-232), data receiving error
(Only applicable for MODRW and RS
instruction)

OFF

OFF

R/W

NO

OFF

M1316

For COM3(RS-485), sending request
(Only applicable for MODRW and RS
instruction)

ES2/
EX2

X

X

OFF

OFF

R/W

NO

OFF

M1317

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

ES2/
EX2

OFF

OFF

R/W

NO

OFF

M1318

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

ES2/
EX2

®)

OFF

OFF

R/W

NO

OFF

M1319

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

ES2/
EX2

OFF

OFF

R/W

NO

OFF

M1320*

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

ES2/
EX2

OFF

R/IW

NO

OFF

M1321*

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

EC5

OFF

R/W

NO

OFF

M1322*

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

EC5

XXX X | X | X

XIX|O| O

XXX X | X | 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: 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:

OFF

R/W

NO

OFF
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Special
M

Function

ES2
EX2
EC5

SS2

SA2
SE

SX2

OFF

ON

STOP

RUN

RUN

STOP

Attrib.

Latch
-ed

Default

V1.00, SS2: V3.28, 12SA2: V2.86, 26SE:
V1.0, 12SE: V2.02, SX2: V2.86, 28SA2:
V3.0 or later)

M1346*

Output clear signals when ZRN is
completed

OFF

R/W

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

OFF

R/W

NO

OFF

M1349

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

Oon

R/W

NO

On

M1350*

Enable PLC LINK

OFF

R/W

NO

OFF

M1351*

Enable auto mode on PLC LINK

OFF

R/W

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.)

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)

O|lO| O |00 X OO0
O]lO| O |00 X |O]O]|O
O]lO | O |00 X OO0

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

R/W

NO

OFF

M1358*

Enablling the detection of X1'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

R/W

NO

OFF

M1359*

Enablling the detection of X2'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/

X
(7]
>
N

®)

OFF

OFF

R/W

NO

OFF

M1360*

Activation status of connection ID#1 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1361*

Activation status of connection ID#2 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1362*

Activation status of connection ID#3 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1363*

Activation status of connection ID#4 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1364*

Activation status of connection ID#5 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1365*

Activation status of connection ID#6 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1366*

Activation status of connection ID#7 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1367*

Activation status of connection ID#8 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1368*

Activation status of connection ID#9 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1369*

Activation status of connection ID#10 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1370*

Activation status of connection ID#11 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1371*

Activation status of connection ID#12 on
PLC LINK (ON: activated)

R/W

YES

OFF

M1372*

Activation status of connection ID#13 on
PLC LINK (ON: activated)

O|lO|O|O|O0OlO|OlO]O]O]O]0O0]|0

O|lO|O|O|OlO|OlO]O]O]O]0O0]|0
OlO|O]JO|lOlO|OlO]O]O]O]0]|0
OlO|O]JO|lO0OlO|OlO]O]O]O]0]|0

R/W

YES

OFF
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Sp(;;:ial Function Eig SS2 SSA;EZ SX2 OEF ST{?P REN Attrib. Li;[gh Default
EC5 ON | RUN | STOP
wiore | e et oS | 1[0 0] - | - | - [ww|vea] ore
| A s orcomeaonoFIsen | [ [0 | - | - aw|ves | o
e | Ao s orcomeaonoFisw | 010 [0 [0[ | - | [ am|ves | orr
wisrr | CoRGon s oecton 1 | | 0| 0 Jore - | - | v | w0 | ome
wier | Comcon st eomecton 2 | | 5| 0 Jore| - | - | v | w0 | ome
i | Comncae das dtcomeckon %5 | || [one| - | - | | w0 | o
i | Copncaon st et 07 || | [ore |~ | - | | w0 | o
iz | CoTmon st comecton 8 | | 0| 0 Jore - | - | v | w0 | ome
iz | CoRcon s comecion e | | 5| 0 Jore - | - | v | w0 | ore
wise | CoTCon st eometon®¥7 | | 5[0 Jore| - | - [ v | w0 | ore
iz | Communcae sausotcomecson | || [one| - | - | | w0 | o
iz | Comncae sas olcomeson % | 0| 0| [one| - | | | w0 | o
iz | oot teomector 101510 Jore| - | - | 7 | w0 | o
wisser | ety teomecion 1510 Jore| - | - | v | w0 | ome
iz | ot teomecior 15150 Jore| - | - | v | w0 | ome
iz | comuncae savsgteomecion |11 [one| — | | | w0 | o
wise | ot teomector 1510 Jore| - | - | = | w0 | o
iz | ot teomector 1510 Jore| - | - | 7 | w0 o
oo | ety teomecion 10150 Tore| — | - [ v w0 | ore
M1392* ggﬁ::é}g‘flggo” PLC LINK olo|o|o|or| - - | R | NO | OFF
M1393 Sgg‘:j&fg‘r?lggo” PLC LINK OlO|O|O|oFF| - - R | NO | OFF
M1394* Sg’:r:‘:cct}g‘r?g;%ron PLC LINK O|O|O|O|oFF| - - | R | NO | OFF
M1395* Sgﬁﬁ:&f?ggﬂon PLC LINK olo|o|O|o| - - | R | NO | OFF
M1396* ggg‘::é}g‘r?lg;%m” PLC LINK olo|o|o|or| - - | R | NO | OFF
M1397* Sgg‘:j&}g‘fg;%m” PLC LINK OlO|O|O|oFF| - - R | NO | OFF
M1398* Sg’:ﬁ:&}g‘fggon PLC LINK O|O|O|O|oFF| - - | R | NO | OFF
M1399* g;’;::;}?gg;gon PLC LINK olo|o|O|or| - - | R | NO | OFF
M1400* Sgﬁ:ﬁ;}g‘flggo” PLC LINK olo|o|o|or]| - - | R | NO | OFF
M1401+ | Sonnecting erior on PLC LINK OlO|O|O|oFF| - - R | NO | OFF
M1402* Sg’:ﬁ:&fg‘fggf” PLC LINK O|O|O|O|oFF| - - | R | NO | OFF
M1403* g;’r:‘::c‘ﬁg‘fggzon PLC LINK olo|o|O|or| - - | R | NO | OFF
M1404+ | COnnecting eror on PLC LINK olo|o|o|or]| - - | R | NO | OFF
M1405* Connecting error on PLC LINK olololo|oFe ) ) R NO OFF

connection ID#14
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gheca Function EX5 |ss2 %2\ sx2 % |50 | TS |awib. LN | Default
EC5 ON | RUN | STOP
M1406+ | SOnnecting enar on PLC LINK olo|o|o|or| - - | R | NO | OFF
M1407+ Sgr:‘r:‘:;fg‘ng ortoron PLCLINK OO |O|O|oFF| - - R | NO | OFF
M140g+ | Reading complete on PLC LINK OlO|O|O|oFF| - . R | NO | OFF
M140g+ | Reading complete on PLC LINK OlO|O|O|oFF| - - | R | NO | OFF
M1410+ | RE2ding complete on PLC LINK OlO|O|O|orF| - - | R | NO | OFF
M1411+ | Reading complete on PLC LINK O|lO|O|O|oFF| - - R | NO | OFF
M1412+ | Reading complete on PLC LINK O|lO|O|O|oFF| - - R | NO | OFF
M1413+ | Reading complete on PLC LINK OlO|O|O|oFF| - . R | NO | OFF
M1414+ | RE2diNg complete on PLC LINK olo|o|oO|or]| - - R | NO | OFF
M1415+ | Reading complete on PLC LINK olo|o|o|orF| - - | R | NO | OFF
M1416* sfr?r?g(‘:gocﬂgﬂgte on PLC LINK OlO|O|O|oFF| - . R | NO | OFF
m1417+ | Reading complete on PLC LINK olo|o|oO|or| - - | R | NO | OFF
M1418+ | Reading complete on PLC LINK olo|o|o|orF| - - | R | NO | OFF
M1419* sfffézgocﬁ?éﬂitze on PLC LINK OlO|O|O|oFF| - - R | NO | OFF
M1420* sfffézgocf:gﬂige on PLC LINK OlO|O|O|oFF| - . R | NO | OFF
m1421+ | Reading complete on PLC LINK olo|o|O|or| - - | R | NO | OFF
M14zz+ | Reading complete on PLC LINK olo|o|o|orF| - - | R | NO | OFF
M1423* sfffézgocﬁ?éﬂige on PLC LINK OlO|O|O|oFF| - - R | NO | OFF
sz | W Conpoe MPCTK | 01500 fore| - | - | % [wo | orr
M1425+ | WWriing complete on PLC LINK olo|o|O|or| - - | R | NO | OFF
M14z6+ | Witing complete on PLC LINK OlOo|O|O|oFF| - - | R | NO | OFF
M1427 \é‘c’)rrm%tfgmgif on PLC LINK OO |O|O|oFF| - - R | NO | OFF
M14zg+ | wring complete on PLC LINK o|lo|o|oO|oFF]| - - R | NO | OFF
M1429x | YVriing complere on PLC LINK o|lo|o|oO|oFF]| - - R | NO | OFF
M1430+ | Writing complete on PLC LINK OlO|O|O|oFF| - - | R | NO | OFF
M1431+ | Witing complere on PLC LINK O|lo|O|O|or| - - | R | NO | OFF
M1432+ | Whting complere on PLC LINK O|lO|O|O|oFF| - - R | NO | OFF
M143g+ | wnting complete on PLC LINK olo|o|oO|oFF]| - - R | NO | OFF
M1434+ | YVriing complete on PLC LINK OlO|O|O|oFF| - - | R | NO | OFF
M143s+ | Writing complete on PLC LINK OlO|O|O|oFF| - - | R | NO | OFF
M1436+ | ning complete on PLC LINK O|lo|O|O|okr| - - | R | NO | OFF
M1437+ | Wnting complete on PLC LINK O|lO|O|O|oFF| - - R | NO | OFF
M1438* Writing complete on PLC LINK ololol ook ) ) R NO OFF

connection ID#15
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. ES2 OFF | STOP | RUN
Sp(;;:lal Function EX2|SS2 SSA;EZ Sx2| 8 4 4  |Attrib. Li;[gh Default
EC5 ON | RUN | STOP
. | Writing complete on PLC LINK
M1439* | . hnection ID#16 OO0 | O] O |OFF - - R NO | OFF
Close the conditional contact and to
enable the instructions PLSR, DPLSR YO,
M1520* | ppRvI, DDRVA CH2 (Y4/Y5) to execute  |EC5| X | X | 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 | X | X |OFF | - - | RIW | 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/ ) )
M1525 output is completed ee| O | ©| O |OFF RW | NO OFF
Auto-reset Y4 when high speed pulse
M1526 output is completed EC5| X | X | X | OFF - - R/W | NO OFF
Auto-reset Y6 when high speed pulse
M1527 output is completed EC5| X | X | X |OFF| - - R/W | NO | OFF
Switching clock pulse of Y4 for PWM )
M1530 instruction (ON: 10 us; OFF: 100 us) EC5| X | X | X | OFF | OFF RW | NO OFF
Switching clock pulse of Y6 for PWM )
M1531 instruction (ON: 10 us; OFF: 100 us) EC5| X | X | X | OFF | OFF RIW | NO OFF
Reverse Y5 pulse output direction in high )
M1532 speed pulse output instructions EC5| X | X'| X | OFF | OFF RIW | NO OFF
Reverse Y7 pulse output direction in high
M1533 speed pulse output instructions EC5| X | X'| X | OFF | OFF ) RIW | NO OFF
M1534 Enable ramp-down time setting on YO. olololo|orF ) ) rRW | NO OFF
Has to be used with D1348.
Enable ramp-down time setting on Y2.
M1535 | Has to be used with D1349. OO 0|0 |oFF ) ) RW | NO | OFF
Enable ramp-down time setting on Y4.
M1536 | Has to be used with D1350. EC5| X | X | X | OFF ) ) RIW | NO | OFF
Enable ramp-down time setting on Y6.
M1537 Has to be used with D1351. EC5| X | X | X | OFF ) ) RIW | NO OFF
M1538 | Indicate pause status of YO OO | O] O |OFF| OFF - R/W | NO OFF
M1539 | Indicate pause status of Y1 OO | O | O |OFF| OFF - R/W | NO | OFF
M1540 | Indicate pause status of Y2 OO | O | O |OFF| OFF - R/W | NO OFF
M1541 | Indicate pause status of Y3 OO | O | O |OFF| OFF - R/W | NO | OFF
M1542 | Indicate pause status of Y4 EcC5| X | X | X | OFF | OFF - R/W | NO OFF
M1543 | Indicate pause status of Y6 EC5| X | X | X | OFF | OFF - R/W | NO | OFF
ES2-
Modbus TCP Port conflicts; should be E SE
M1550 used with D1110 via X V146 X | OFF | OFF - R NO OFF
6
EtherNet/IP upper/lower byte Es2
M1551 | arrangement, OFF: Little-endian; ON: B “| X |26sE| X | OFF | OFF - R/W | NO OFF
Big-endian
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/IW | NO OFF
the instruction DABSR. V3.2 )
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 '
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 S X | X | X | - - - | RW | YES | OFF

used with D1248, D1254, and D1385)
available for ES2/EX2/ES2C: V3.62,
ES2E: V1.48 or later
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Special
M

Function

ES2
EX2
EC5

SS2

SA2
SE

SX2

OFF

ON

STOP

RUN

RUN

STOP

Attrib.

Latch
-ed

Default

M1584

If the left limit switch of CHO is enabled, it
can be triggered either by a rising-edge
signal or by a falling-edge signal. (OFF:
Rising-edge signal; ON: Falling-edge

signal); available for ES2/EX2: V3.2, EC5:

V1.00 or later

V3.0

V2.8
V14

V2.6

OFF

OFF

R/W

NO

OFF

M1585

If the left limit switch of CH1 is enabled, it
can be triggered either by a rising-edge
signal or by a falling-edge signal. (OFF:
Rising-edge signal; ON: Falling-edge
signal); available for ES2/EX2: V3.2,
EC5: V1.00 or later

V3.0

V2.8
V14

V2.6

OFF

OFF

R/IW

NO

OFF

M1586

If the left limit switch of CH2 is enabled, it
can be triggered either by a rising-edge
signal or by a falling-edge signal. (OFF:
Rising-edge signal; ON: Falling-edge
signal);

EC5

OFF

OFF

R/W

NO

OFF

M1587

If the left limit switch of CH3 is enabled, it
can be triggered either by a rising-edge
signal or by a falling-edge signal. (OFF:
Rising-edge signal; ON: Falling-edge
signal);

EC5

OFF

OFF

R/W

NO

OFF

M1588

When M1588=0N, set the zero point for
the first DZRN auto-reset (Y4, Y6) to the
position wher DOG point stops on the
positive direction. (If M1588 is OFF, it
stops on the negative direction.)

EC5

OFF

OFF

R/W

NO

OFF

M1589

When M1589=0N, set the zero point for
the first DZRN auto-reset (Y4, Y6) to the
position wher DOG point stops on the
positive direction. (If M1589 is OFF, it
stops on the negative direction.)

EC5

OFF

OFF

R/IW

NO

OFF

M1590

Enabling the acceleration of the Ethernet
data exchange (ON: Enable; OFF:
Disable)

V2.66
V1.4

V2.66

OFF

OFF

R/W

NO

OFF

M1598*

Enabling the fetching of the value in the
hardware counter
C243/C245/C246/C247/C248/C251/C252
, and using X6 as a fetching signal (ON:
Enable; OFF: Disable)

ES2/
EX2:
Vv3.28

3.28

SA2:
V2.82

V2.82

OFF

R/W

NO

OFF

M1599*

Enabling the fetching of the value in the
hardware counter
C244/C249/C250/C253/C254, and using
X7 as a fetching signal (ON: Enable;
OFF: Disable)

ES2/
EX2:
Vv3.28

3.28

SA2:
V2.82

Vv2.82

OFF

R/W

NO

OFF

M1604

Enable pulse output at the maximum
frequency of the ramp up/down set in
D1410 and D1411 for the fixed slope of
YO or CHO (YO/Y1). (ON: Enable; OFF:
Disable) Available for ES2/EX2: V3.28,
ES2-E: V1.00, EC5: V1.00, 12SA2/SX2:
V2.82, SS2: V3.24, SE: V2.00, 28SA2:
V2.90.

OFF

OFF

R/W

NO

OFF

M1605

Enable pulse output at the maximum
frequency of the ramp up/down set in
D1412 and D1413 for the fixed slope of
Y2 or CH1 (Y2/Y3). (ON: Enable; OFF:
Disable) Available for ES2/EX2: V3.28,
ES2-E: V1.00, EC5: V1.00, 12SA2/SX2:
V2.82, SS2: V3.24, SE: V2.00, 28SA2:
V2.90.

OFF

OFF

R/W

NO

OFF

M1606

Enable pulse output at the maximum
frequency of the ramp up/down set in
D1988 and D1989 for the fixed slope of
Y1. (ON: Enable; OFF: Disable) Available
for ES2/EX2: V3.28, ES2-E: V1.00,
12SA2/SX2: V2.82, SS2: V3.24, SE:
V2.00, 28SA2: V2.90.

ES2/
EX2

OFF

OFF

R/W

NO

OFF

M1607

Enable pulse output at the maximum
frequency of the ramp up/down set in

ES2/
EX2

OFF

OFF

R/W

NO

OFF
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. ES2 OFF | STOP | RUN
Spi’?lal Function EX2|SS2 SSA;EZ Sx2| 8 4 4  |Attrib. Li:gh Default
EC5 ON | RUN | STOP
D1990 and D1991 for the fixed slope of
Y3. (ON: Enable; OFF: Disable) Available
for ES2/EX2: V3.28, ES2-E: V1.00,
12SA2/SX2:V2.82, SS2: V3.24, SE:
V2.00, 28SA2: V2.90.
Enable pulse output at the maximum
frequency of the ramp up/down set in
M1610 D1970 and D1971 for the fixed slope of EC5| X | X'| X | OFF | OFF ) RIW | NO OFF
CH2 (Y4/Y5). (ON: Enable; OFF: Disable)
Enable pulse output at the maximum
frequency of the ramp up/down set in
M1611 D1972 and D1973 for the fixed slope of EC5| X | X | X | OFF | OFF ) RW | NO OFF
CH3 (Y6/Y7) (ON: Enable; OFF: Disable)
ES2-
M1614 | Enabling the drive function c | X | X | X |OFF - - R/W | NO OFF
v3.48
ES2-
M1615 | Drive initializaiton complete c | X | X | X |OFF - OFF | R/W | NO | OFF
v3.48
ES2-
M1616 | Drive error c | X | X | X |OFF - OFF | R/IW | NO OFF
v3.48
Independent heartbeat mode (ON: ES2-
M1617 independent mode, OFF: linking mode vs(.:49 X | X | X | OFF ) OFF | RW | NO | OFF
Communication protocol for CANRS
instruction; OFF: 2.0B, ON: 2.0A); ES2-
M1620 | vailable for ES2-C: V3.49, SA2/SX2: c | X|O|O|oFF - - | RW I NO | OFF
Vv3.02, 12SE: V1.87, 26SE: V2.02 or later
Communication mode (Master/Slave) for
CANRS instruction; OFF: master, ON:
M1621 | slave) ; available for ES2-C: V3.49, E(S:Z' X | O | O |OoFF - - R/W | NO OFF
SA2/SX2: V3.02, 12SE: V1.87, 26SE:
V/2.02 or later
Single or two ways communication for
CANRS instruction; OFF: two ways, ON:
M1622 | single way; available for ES2-C: V3.49, 52| X | O | O |OFF | - - | rRw | NO | OFF
SA2/SX2: V3.02, 12SE: V1.87, 26SE:
V/2.02 or later
Communication error for CANRS
instruction; available for ES2-C: V3.49, ES2-
M1623 | sazisx2: V3.02, 12SE: V1.87, 26SE: c | X | OO |OFF ) ) RIW | NO | OFF
V2.02 or later
For drive instructions, drive #1 pulse ES2-
M1624 outputting complete vsc.48 X | X | X | OFF - OFF | RIW | NO | OFF
For drive instructions, drive #2 pulse ES2-
M1625 | o toutting complete W X | X | X |OoFF| - OFF | RIW | NO | OFF
For drive instructions, drive #3 pulse ES2-
M1626 | o tputting complete W X | X | X |oFF| - OFF | RIW | NO | OFF
For drive instructions, drive #4 pulse ES2-
M1627 | outputting complete e X | X | X |OFF| - OFF | RIW | NO | OFF
For drive instructions, drive #5 pulse ES2-
M1628 | otoutting complete W X | X | X |OoFF| - OFF | RIW | NO | OFF
For drive instructions, drive #6 pulse ES2-
M1629 | o inutting complete e X | X | X | oFF - OFF | RIW | NO | OFF
For drive instructions, drive #7 pulse ES2-
M1630 | outputting complete e X | X | X |OFF| - OFF | RIW | NO | OFF
For drive instructions, drive #8 pulse ES2-
M1631 | outputting complete W X | X | X |oFF| - OFF | RIW | NO | OFF
For drive instructions, drive #1 ramp- ES2-
M1632 down stop V3(_348 X | X' | X | OFF - OFF | RIW | NO OFF
For drive instructions, drive #2 ramp- ES2-
M1633 | yown stop e X | X | X |OFF| - OFF | RIW | NO | OFF
For drive instructions, drive #3 ramp- ES2-
M1634 | Gown stop W X | X | X |oFF| - OFF | RIW | NO | OFF
For drive instructions, drive #4 ramp- ES2-
M1635 | yown stop W X | X | X |oFF| - OFF | RIW | NO | OFF
For drive instructions, drive #5 ramp- ES2-
M1636 | gown stop e X | X | X |OFF| - OFF | RIW | NO | OFF
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. ES2 OFF | STOP | RUN
gheca Function Exz|ss2|%2 sx2| 3 | & | 8 |Awib|"2C" pefault
EC5 ON | RUN | STOP

For drive instructions, drive #6 ramp- ES2-

M1637 | Gown stop Vi X | X | X |OFF| - OFF | RIW | NO | OFF
For drive instructions, drive #7 ramp- ES2-

M1638 | yown stop Ve X | X | X | OFF - OFF | RIW | NO | OFF
For drive instructions, drive #8 ramp- ES2-

MI1639 | gown stop Lol X | X | X [oFF| - | OFF | RW | NO | OFF
— - - - ESo-

M1640 qudnve|nschUons,dnve#1enabhng ¢ x| x|x|oFF ) OFF | rW | NO OFF
drive v3.48
— - - - Eso-

M1641 qudnve|nschUons,dnve#2enabhng ¢ || x| x|oFrr ) oFf | rW | NO OFF
drive V3.48
— - - - ESo.

M1642 qudrlve|nstruct|0ns,drlve#3enabllng c | X | x|X|oFF ) ore | rw | NO OFF
drive V3.48
— - - - ESo-

M1643 qudnve|nschUons,dnve#4enabhng ¢ x| x| x|oFF ) OFF | rW | NO OFF
drive V3.48
— - - - Eso-

M1644 qudnve|nschuons,dnve#5enabhng ¢ | | x| x|oFrr ) oFfF | rW | NO OFF
drive V3.48
— - - - ESo.

M1645 qudrlve|nstruct|ons,drlve#6enabllng c | X | % |X|oFF ) ore | rw | NO OFF
drive V3.48
— - - - ESo-

M1646 qudnve|nschUons,dnve#7enabhng ¢ x| x|x|oFF ) OFF | rRW | NO OFF
drive V3.48
— - - - Eso-

M1647 qudrlvemstructlons,dnve#8enab||ng ¢ | | x| x|oFrr ) oFfF | rW | NO OFF
drive V3.48
For drive instructions, drive #1 enabling ES2-

M1648 go back and forth function v;;s X | X | X | OFF ) OFF | RIW | NO OFF
For drive instructions, drive #2 enabling | 52

M1649 go back and forth function \,30_48 K| X | X | OFF . OFF | RW | NO | OFF
For drive instructions, drive #3 enabling | ES%

M1650 go back and forth function V;ZB XK X | X | OFF . OFF | RIW | NO OFF
For drive instructions, drive #4 enabling | ES?

M1651 go back and forth function v;;s X | X | X | OFF ) OFF | RIW | NO OFF
For drive instructions, drive #5 enabling ES2-

M1652 go back and forth function \,30_48 K| X | X | OFF . OFF | RW | NO | OFF
For drive instructions, drive #6 enabling ES2-

M1653 go back and forth function V;ZB XK X | X | OFF . OFF | RIW | NO OFF
For drive instructions, drive #7 enabling ES2-

M1654 go back and forth function v;;s X | X | X | OFF ) OFF | RIW | NO OFF
For drive instructions, drive #8 enabling | ES2-

M1655 go back and forth function \,30_48 X | X | X | OFF . OFF | RIW | NO | OFF
— - - — Eso-

M1656 _For_drlyemstructlons,drlve#1d|rect|onal ¢ || x| x|okrr ) oFfF | rW | NO OFF
indication V3.48
— - - — Eso.

M1657 FO(dnyelnschnons,dnve#Zdwchonm ¢ x| x| x|oFr ) oFf | rwW | NO OFE
indication V3.48
— - - — ESo.

M1658 For_drlyelnstructlons,drlve#3d|rect|onal ¢ x| x|x|oFF } ore | rw | NO OFF
indication V3.48
— - - — Ego.

M1659 | For drive instructions, drive #4 directional | = Y| % | X | oFF ) oFf | rw | NO | OFF
indication V3.48
— - - — Eso.

M1660 FO(dnye|nsUUCUOns,dnve#5dwecnonm ¢ x| x| x|oFr ) oFf | rwW | NO OFE
indication V3.48
— - - — ESo.

M1661 FotdnyelnsUUCUOns,dnve#ﬁdwecﬂonm ¢ || x| x|oFF } ore | rw | NO OFF
indication V3.48
— - - — Ego.

M1662 | For drive instructions, drive #7 directional | = Y | % | X | oFr ) oFf | rw | NO | OFF
indication V3.48
— - - — Eso.

M1663 For_dnyemstructlons,drlve#8d|rect|ona| ¢ x| x| x|oFr ) oFf | rwW | NO OFE
indication V3.48
ES2-

M1664 | Drive #1 heartbeat error c | X | X | X |OFF - OFF | R/IW | NO OFF
V3.49
ES2-

M1665 | Drive #2 heartbeat error c | X | X | X |OFF - OFF | RIW | NO OFF
V3.49
ES2-

M1666 | Drive #3 heartbeat error c | X | X | X |OFF - OFF | R/IW | NO OFF
V3.49
ES2-

M1667 | Drive #4 heartbeat error c | X | X | X |OFF - OFF | R/IW | NO OFF
V3.49
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. ES2 OFF | STOP | RUN
Sp(;;:lal Function EX2|SS2 SSA;EZ SXx2| 3 L2 4  |Attrib. Li;[gh Default
EC5 ON | RUN | STOP
ES2-
M1668 | Drive #5 heartbeat error c | X | X | X |OFF - OFF | R/IW | NO OFF
V3.49
ES2-
M1669 | Drive #6 heartbeat error c | X | X | X |OFF - OFF | R/IW | NO OFF
V3.49
ES2-
M1670 | Drive #7 heartbeat error c | X | X | X |OFF - OFF | RIW | NO OFF
V3.49
ES2-
M1671 | Drive #8 heartbeat error c | X | X | X |OFF - OFF | RIW | NO | OFF
V3.49
Use REF instruction to refresh current
position of high-speed output YO;
available for ES2/EX2/ES2-C: V3.60,
M1672 | Eoo k. v1.40, EC5: V1.00 O | X|O|O|OFF| OFF - RW | NO | OFF
28SA2/12SA2/SX2: V3.0, 26SE: V1.92;
EC5: V1.00 and later
Use REF instruction to refresh current
position of high-speed output Y1; available Es2/
M1673 |for ES2/EX2/ES2-C: V3.60, ES2-E: V1.40, EX2 X | O | O |OFF| OFF - R/W | NO OFF
28SA2/12SA2/SX2: V3.0, 26SE: V1.92 and
later
Use REF instruction to refresh current
position of high-speed output Y2; available )
M1674 for ES2/EX2/ES2-C: V3.60, ES2-E: V1.40, O X |O| O |OFF| OFF RIW | NO OFF
28SA2/12SA2/SX2: V3.0, 26SE: V1.92
Use REF instruction to refresh current
position of high-speed output Y3; available |ES2/ )
M1675 |f o ES2/EX2IES2-C: V3.60, ES2-E: V140, |Ex2| < | © | © | OFF | OFF RW | NO | OFF
28SA2/12SA2/SX2: V3.0, 26SE: V1.92
M1676 Use REF instruction to refresh current Ecs| X | X | X | oFf | oFF rRW | NO OFF
position of high-speed output Y4; .
Use REF instruction to refresh current
M1677 position of high-speed output Y6; EC5| X | X | X | OFF | OFF ) RW | NO OFF
Enabling to read the code 0X04 of the
M1700* connection ID1 from PLC Link (available ESof
~1731* for ES2/EX2/ES2-C: V3.48, ES2-E : EX2 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 SRelay

Initial step relay

S0~S9, total 10 points.

Starting instruction in Sequential Function Chart (SFC).

Zero return step relay

Latched step relay

General purpose step relay

Alarm 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 ponits.

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 sate before power loss.

S20 ~ S127, total 108 points.

General relays in sequential function chart (SFC). They will be
cleared when power loss after running.

S128 ~ S911, total 784 points.

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

S912 ~ S1023, total 112 points.
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2.10 T (Timer)

The units of the timer are 1ms, 10ms and 100ms 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 10ms, the actual set time in timer will be 10ms*200 =
2000ms = 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 current value achieves K100, the assocailte timer
contact TO is ON to drive YO. If XO = OFFor 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
l—>
I
I B .
'K100
present I
value I
T0 ] :

vo ]

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 = OFFor 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 I
T1 T2 T1+T2=10sec
|«—>]

X0 | | |

'k100

present
T250 value 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.
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2.11 C (Counter)

Counters will increment their present count value when input signals are triggered from OFF—ON.

16 bits .
counters 32 bits counters
Type General General High speed
_ N C232(C233)~C242,
Counters C0~C199 C200~C231(C232) Co45-C254 C243, C244
Count
direction Count up Count up/down Count up
Range 0~32,767 -2,147,483,648~+2,147,483,647 0~2,147,483,647
Preset Constant K or
value data register Constant K or data register D (Dword)
register D (Word)
Counter will keep on
Counter will Counter will keep on counting when preset count|_ng when preset
i value is reached. The
Output stop when value reached. The count value will become .
. . . count value will
operation preset value -2,147,483,648 if one more count is added .
become 0 if one more
reached to +2,147,483,647 .
count is added to
+2,147,483,647
Ouptut Coil Output coil is ON when counter reaches or | Output coil is ON
Output will be ON )
is above preset value. when counter
contact when counter L . .
. Output coil is OFF when counter is below reaches or is above
function reaches
preset value. preset value
preset value.
Associated devices
are activated
High speed immediately \_Nhen
X - preset value is -
conparison .
reached, i.e.
independant of scan
time.
Reset The present value will reset to 0 when RST instruction is executed, output coil will
action be OFF.
Example:
LD X0 X0
LD X1 X1
CNT CO K5 —] —— CNT Co K5
LD Cco _|C°
ouT YO 0
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When X0 = ON, RST instruction resets X0 |_| |

CO0. Every time When X1 is driven, CO will

count up (add 1)

When CO reaches the preset value K5, X1 I | I | | | ! | |

output coil YO will be ON and CO will stop
counting and ignore the signals from input
X1.

|
|
|
co !
|
|
|

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:

a)

b)

c)

d)

e)

LD  X10

OuUT M1200
LD X1

RST C200

LD X112

CNT C200 K-5
LD  C200
OouT YO

X10 drives M1200 to
determine counting direction
(up / down) of C200

When X11 goes from OFF to
ON, RST instsruction 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.

X10

—n—.

X11

—] —— C200

X12

— —— DCNT | c200 K-5

C200

-G

Accumulatively Accumulatively

X10 increasing Progressively | increasing
I
1
I

!

! decreasing
x11 [ ] !

I

X12

WasOn.\ I'_' |

Contacts
YO, CO

2-32



2. Programming Concepts

2.12 High-speed Counters

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

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

X0 uU/D A

X1 u/D

X2 uU/D B

X3 uU/D

X4 uU/D A

X5 uU/D B

X6 u/D A

X7 uU/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 D: Count down A: Phase A input B: Phase B input
Note:
1. SHSC supports max 10kHz input pulse on single point. Max 8 counters are applicable in the
same time.

2. An SS2, SA2, SX2, SE model does not support a two-phase two-input counter (C232 with the
input points X0 and X2).

3. For 2-phase 2-input conuting, (X4, X5) (C233) and (X6, X7) (C234), max 5kHz. (X0,X2) (C232),
max 15kHz.

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;
ON = Falling.

6. U/D (Count up/Count down) can be specified by special M. OFF = count up; ON = count down.

Applicable Hardware High Speed Counters:

© 1}?}23?6 1-phase 2-input 2-phase 2-input
X C243 | C244 | C245 | C246 | C247 | C248 |C249%?|C250%| C251 | C252 | C253 | C254
X0 U u/D | UD U U A A
X1 R Dir Dir D D B B
X2 U u/D | UD A A
X3 R Dir Dir B B
X4 R R R
X5 R R
U: Countup A: Phase Ainput Dir:  Directoin signal input
D: Count down B: Phase B input R: Reset signal input

2-33



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

Note:

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

and X2 (C244).

Model ES2 | o5 | 12sA2 | sx2 | ss2 | 12SE | 26SE | 285A2
Series
Maximum frequency| 44, | 50 | 100k | 100K | 20K | 100K | 100K | 100K
of the counter (Hz)

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 ES2 |\ £c5 | 12sA2 | sx2 | ss2 | 12SE* | 26SE* | 285A2
Series
Maximum frequency| o0 | 50k | 100K | 100K | 20K | 100K | 100K | 100K
of the counter (Hz)

* 12SE with firmware V2.xx and 26SE with firmware V1.xx 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).

Model S'Zﬁgs 32ES2117| EC5 |12SA2| sx2 | ss2 | 12SE | 26SE |285A2
Maximum frequency| 10K/
ot the countor isY| looks | 100K | 50K | 100K | 100K | 20K | 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).

Model siﬁis 32ES2117| EC5 |125A2| sx2 | ss2 | 12SE | 26SE [285A2
Maximum frequency| o,/ oows| 5ok | 25K | 50Kk | 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).

Model S':ﬁis 32ES211T| EC5 |12SA2| SX2 | SS2 | 12SE | 26SE |28SA2
Maximum frequency| o,/ ooue| 50k | 256 | 50k | 10K | 10K | 50K | 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 in next

page. Please refer to the below table for detailed counting wave form.

'—'-"’_'-Efﬁ

‘—-\.\_\_\_\_\_\_

ourting up Courting dowri

T

D1022 Counting mode
- LT L L
S U I I N A
K1 i :
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D1022 Counting mode

11
|

I=
L

RN I ——

K2 E
(Double Frequency)

__ - -4

- -
E\

=

=

a

=

5

_— - -
- il -
— - —
T
JEN FII [R—

. ey

no U Courting o
PR U Oy A B S S
K4 or other value D e e SRS S —
(Quadruple frequency) B :I:J.':T:J.':r:!' T:Ju':T:J.':T:Jr'
(Defauly) R R
JREEE e LL“:?E
I Counting up Counting dovwn

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 count-up mode only and occupy the associate input points X1 and X3
as reset (“R”) function. If users do not need to apply reset function, set ON the associated
special M relays (M1243 and M1244) to disable the reset function.

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

10. When X1, X3, X4 and X5 is 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 is 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

ﬂﬁﬂ' DCNT| C243 | K100

FEND

M1000
1101 t— —| pmov | p1240 | DO

RERE

IRET

END

When C243 is counting and external interrupt is triggerred from X1(1101), counted value in C243
will be move to (D1241, D1240) immediately then C243 is reset. After this interrupt 1101 executes.
1-phase 1 input high-speed counter:
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Example:
LD X20 X20
RST C235 — —— RST C235
LD X21 X21
OUT  M1235 —
LD X22 X22
DCNT  C235 K5 — —— DCNT | C235 K5
LD C235 €235
OuT YO —

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

2. When X20 = ON, RST instsruction 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 |_| !
|
T
X22 .
|
X0 [ | | | | | | | | | |
c243 ', ! | !
present ! I | N I
value ! I | 6 6 i
: I 5 5
. 4 | L4
3, : 3 | !
| 2 | |
11 I I
0 I 1
| l |
Y0, C243 contact : !
1-phase 2 inputs high-speed counter:
Example:
LD X20 X20
RST  C247 1 RsT | ca4
LD X21 X21
DCNT  C247 K5 —1—— DCNT | c247 | K5
LD C247 c247
ouT ¥ — o)

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

2. When X21=0ON, 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

X0 I

count up'! | ||| || |||||
X1
count down

C247
present
value

Y0, C247 contact

_

AB-phase input high-speed counter:
Example:

LD M1002 M1002

MOV K2 D1022 — —— wmov K2 | D1022

LD X20 X20

RST C251 —F—— RsT | c251

LD X21 X21

DCNT  C251K5 — DCNT | C251 ] X8

LD C251 C251

ouT Y0 —

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

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:
guadruple frequency.

X20 |—|

X21

A-phase xo: |

1

1

| |
1
B-phase XlI T
1

1

1

1

1

1

Ti 1

1

C251 presentivalue
1

3

_—— — - — — =

1

Counting up Counting down

0

Y0, C251'contact

1
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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”, “-“ refers to the status remains unchanged
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.

. ES2 OFF [STOP| RUN
S Content Exz (ss2| Y sx2| & | & | o |awib "2 pefautt
EC5 ON | RUN |STOP
. | Setting value of the watchdog timer (WDT) ) )
D1000 (Unit: 1ms) O 1O O | O |200 R/W | 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: ololo]| ol # - - R | NO #
7920)
Sum of the PLC internal program memory
D1003 | (ES2/EX2/EC5/SA2/SX2: -15872; SS2: - O 1Ol O | O - - - R | YES #
7920)
D1004* | Syntax check error code O 1O O | O 0 0 - R NO 0
D1008* | Step address when WDT is ON O 1O O] O 0 - - R NO 0
Number of LV (Low voltage) signal ) ) )
D1009 occurrence O 101010 R | YES 0
D1010* | Current scan time (Unit: 0.1ms) O10]1 0] O # # # R NO 0
D1011* | Minimum scan time (Unit: 0.1ms) O 10| O | O # # # R NO 0
D1012* | Maximum scan time (Unit: 0.1ms) O10]1 0] O # # # R NO 0
+ | Value of accumulative high-speed timer ) )
D1015 (0~32,767, unit: 0.1ms) O|10]10 ]| O 0 R/W | NO 0
H [ H [ H H
D1018* | 7 PI (Low byte) O 1O 9| O |oepe|orpe|orps| RW | NO | orpB
: H H’ H’ H’
D1019* | 7 PI(High byte) O O] O O 2049 | 4049 | 4049 R/W | NO 4049
L | XO~X7 input filter (unit: ms) 0~20ms ) )
D1020 adjustable O 101 O] O |10 R/W | NO | 10
X10~X17 X7 input filter (unit: ms) 0~20ms
D1021* | adjustable (available for 285S2: V3.42, X 1Ol O | X | 10 - - R/W | NO 10
28SA2: V3.0, 26SE: V1.0 and later)
Counting mode selection (Double
D1022 | frequency/ 4 times frequency) for AB O 10| O| O 4 - - R/W | NO 4
phase counter (From X0, X1 input)
. | Register for Storing detected pulse width ) )
D1023 (unit: 0.1ms) o100 O 0 R/W | NO 0
D1025* | Code for communication request error O 1O O] O 0 - - R NO 0
+ | The pulse number for masking YO is set ES2/
D1026" |\ 11on M1156 = ON (Low word) ex2| O © | © 0 0 ) RIW | NO 0
The pulse number for masking YO is set
when M1156 = ON (High word)
If the value in the 32-bit register (D1027, ES2/
* -
D1027 D1026) is less than or equal to 0, the EX2 ©10 O 0 0 RW | NO 0
function will not be enabled. (Default value:
0)
D1028 | Index register EO O 1O O| O 0 - - R/W | NO 0
D1029 | Index register FO O O] O] O 0 - - R/W | NO 0
D1030 | PV of YO pulse output (Low word) O 1O O| O - - R/W | YES 0
D1031 | PV of YO pulse output (High word) O O] O] O - - - R/W | YES 0
D1032 | PV of Y1 pulse output (Low word) EE%/ Ol 0O | O 0 - - R/W | NO 0
D1033 | PV of Y1 pulse output (High word) Eizzl Ol O | O 0 - - R/W | NO 0
D1036* | COM1 (RS-232) communication protocol O 1O O| O |H86| - - R/W | NO | H'86
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 O10 O 0 RIW | NO 0
more information.

2-38
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. ES2 OFF [STOP| RUN
Sp%mal Content EX2 |SS2 SSA;EZ SX2 | 8 4 4  |Attrib. L?etgh Default
EC5 ON | RUN |STOP
1. Delay time setting for data response
when PLC is SLAVE in COM2 / COM3 RS-
485 communication. Range: 0 ~ 20 (unit:
0.1ms). Refer to section 2.16 the
D1038 | description on D1038 for more information. | O | O | O | 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 1Ol O| O 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 O 1Ol O| O 0 - - R NO 0
D1042 | No. of the 3rd step point which is ON. O O] O] O 0 - - R NO 0
D1043 | No. of the 4th step point which is ON 1010 0O 0 - - R NO 0
D1044 | No. of the 5th step point which is ON. O10]1 0] 0O 0 - - R NO 0
D1045 | No. of the 6th step point which is ON O 101010 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 O10]1 0] 0O 0 - - R NO 0
D1049 | No. of alarm which is ON O O] O O 0 - - R NO 0
Processing MODRD communication data
D1050 -I;q% ;DOLCD %?Smatiﬁall}( Sc(c-)‘jllvert?j th_e tdata in
~ in the mode into
Dlﬁ)SS hexadecimal values, or combines two 010100 0 ) ) R NO 0
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/
D1056"| 4vailable for ES2/EX2: V3.22, ES2-C: Exe | X [SA2| O | 0 | 0 | - | R NO| 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/
D1057* available for ES2/EX2: V3.22, ES2-C: EX2 X |sA2| O 0 0 ) R NO 0
V3.68, SA2: V3.02, SX2: VV2.66 or later.
Low word of X1's input pulse frequency
+ | (Unit: 0.001Hz) It is used with M1358, ES2/
D1058" | 2vailable for ES2/EX2: V3.22, ES2-C- Exz | X |SA2| O | 0 | 0 | - | R NO| O
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 available for ES2/EX2: V3.22, ES2-C: EX2 X |sA2| O 0 0 ) R NO 0
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/
D1062" | Tq default value is K10 for EX2 version EX2 XX |0 2 ) ) RIW | YES 2
2.6 and version 2.8.
D1067* | Error code for program execution error O 10] 0 O 0 0 - R NO 0
D1068* | Address of program execution error O 10|l O| O 0 - - R NO 0
Feedback data (ASCII) of Modbus
D1070 commun@ca:ion.'W?entPLC’s R$-485
communication instruction receives
Dlﬁ)85 feedback signals, the data will be saved in 010100 0 ) ) R NO 0
the registers D1070~D1085. Usres can
check the received data in these registers.
High word of the password in DVP-PCCO01
D1086 | (displayed in hex according to its ASCII O 1Ol O] O 0 - - R/W | NO 0
codes)
Low word of the password in DVP-PCCO01
D1087 | (displayed in hex according to its ASCII O 1Ol O] O 0 - - R/W | NO 0
codes)
Sent data of Modbus communication
D1089 | When PLC’s RS-485 communication
I instruction sends out data, the datawilbe | O | O | O | O 0 - - R NO 0
D1099 | stored in D1089~D1099. Users can check
the sent data in these registers.
D1109* | COM3 (RS-485) Communication protocol IE‘?(ZZ/ X1 O O | H86 - - R/W | NO | H'86
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Special
D

Content

ES2
EX2
EC5

SS2

SA2
SE

SX2

OFF

ON

STOP

RUN

RUN

STOP

Attrib.

Latch
-ed

Default

Di1110*

Average value of EX2/SX2 analog input
channel 0 (AD 0) When average times in
D1062 is set to 1, D1110 indicates present
value.

EX2

NO

D1110

Modbus TCP Server port number can be
modified.

ES2-E
v1.46

SE
v2.04

R/W

NO

502

D1111*

Average value of EX2/SX2 analog input
channel 1 (AD 1) When average times in
D1062 is set to 1, D1111 indicates present
value

EX2

NO

D1111

ETHRW instruction is used to set the port
number of the remote connection.

ES2-E
v1.46

SE
v2.04

R/W

NO

502

D1112*

Average value of EX2/SX2 analog input
channel 2 (AD 2) Whenaverage times in
D1062 is set to 1, D1112 indicates present
value

EX2

NO

D1113*

Average value of 20EX2/SX2 analog input
channel 3 (AD 3) Whenaverage times in
D1062 is set to 1, D1113 indicates present
value

EX2

NO

Displaying the status of the analog input
channel of 30EX2

EX2

NO

D1114*

Enable/disable 20EX2/SX2 AD channels
(O: enable (default) / 1: disable)

bit0~bit3 sets ADO~AD3.

P.S. 30EX2 does not support this function.

EX2

X
X

R/W

YES

D1115*

20EX2/SX2 analog input/output mode
setting

EX2

R/W

YES

0

30EX2 analog input/output mode setting

EX2

R/IW

YES

H'FFFF

Di1116*

Output value of analog output channel 0
(DA 0) of EX2/SX2

EX2

R/W

NO

0

D1117*

Output value of analog output channel 1
(DA 0) of 20EX2/SX2
P.S. 30EX2 does not support this function.

EX2

X XXX
X XXX

O O IXl O

R/W

NO

D1118*

EX2/SX2 sampling time of analog/digital
converstion. Default: 2. Unit: 1ms.
Sampling time will be regarded as 2ms if
D1118<2

EX2

R/W

YES

D1120*

COM2 (RS-485) communication protocol

H'86

R/W

NO

H'86

D1121*

COM1(RS-232) and COM2(RS-485) PLC
communication address

R/W

Yes

D1122

COMZ2(RS-485) Residual number of words
of transmitting data

o]0 |0 X
Olo|0o] X

NO

D1123

COM2(RS-485) When M1263 is OFF, the
value in D1123 indicates the remaining
bytes of data to be received.

When M1263 is ON, the value in D1123
indicates the bytes of data that are
received.

O

O

NO

D1124

COM2(RS-485) Definition of start
character (STX)

H'3A

R/W

NO

H'3A

D1125

COMZ2(RS-485) Definition of first ending
character (ETX1)

H'0D

R/IW

NO

H'0D

D1126

COM2(RS-485) Definition of second
ending character (ETX2)

H'0A

R/W

NO

H'0A

D1127

Number of pulses for ramp-up operation of
positioning instruction (Low word)

R/W

NO

D1128

Number of pulses for ramp-up operation of
positioning instruction (High word)

D1129

COM2 (RS-485) Communication time-out
setting (ms)

R/IW

NO

D1130

COM2 (RS-485) Error code returning from
Modbus

NO

D1131

Input/output percentage value of
CHO(Y0,Y1) close loop control

100

R/W

NO

100

D1132

Input/output percentage value of
CH1(Y2,Y3) close loop control

CRNORNCH NORNON NOANON RONNO)

ORHORNCH NOR RO NOANON RONNO)

O|lOoj|O|lO|lOlO|O1O]0O

Ol0JO0|O0O|O0lO0]O0]0O0|0O

100

R/W

NO

100
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. ES2 OFF [STOP| RUN
Sp%ual Content EX2 |SS2 SSA;EZ SX2 | 8 4 4  |Attrib. L?etgh Default
EC5 ON | RUN [STOP
Number of pulses for ramp-down operation
D1133 | ¢ positioning instruction (Low word) 10100 0 ) ) R NO 0
Number of pulses for ramp-down operation
D1134 | positioning instruction (High word) O 10100 0 ) ) R NO 0
Pulse number for masking Y2 when M1158 | ES2/
D1135% | _ (Low word) exo | ©1 O] O 0 0 - R/W | NO 0
Pulse number for masking Y2 when M1158 | ES2/
D1136* | _ (High word) ex2 | ©1 O] O 0 0 - R/W | NO 0
D1137* Address where incorrect use of operand ololo o 0 0 ) R NO 0
occurs
D1140* | Number of /0 modules (max. 8) IE‘?(ZZ/ O]l O | 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* |  iules Ol101 0] 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 v v | saz:
D1150* | C243/C245/C246/C247/C248/C251/C252 328 |3.28 V2.8é v2.82| O - - R/W | NO 0
(Low word)
Value fetched from the hardware counter v v |sa
D1151* | C243/C245/C246/C247/C248/C251/C252 328 |3.28 V2.82 v2.82| O - - R/W | NO 0
(High word)
Value fetched from the hardware counter \Y V | SA2:
DIIS2™| 0244/C249/C250/C253/C254 (Low word) | 3.28 |3.28 |va.82| V82| O - - |RW | NO | O
« | Value fetched from the hardware conter \% V | SA2:
DUS3" | -544/C249/C250/C253/C254 (High word) | 3.28 |3.28|v282|V282| O | - | - | RW | NO | 0
The specific end word to be detected for
D1167 | RS instruction to execute an interruption O 1Ol O] O 0 - - R/W | NO 0
request (1140) on COM1 (RS-232).
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
D1168 | suggested to set this value shorter than O 1Ol O| O 0 - - R/W | NO 0
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.
The specific end word to be detected for ES2/
D1169 | RS instruction to execute an interruption Ex2 X1 O | X 0 - - R/W | NO 0
request (1160) on COM3 (RS-485)
Number of communication packets
D1175 | received via broadcasting (number of es2c| X | O | O 0 0 - R NO 0
slaves) by executing CANRS instruction
Error code for ETHRS instruction
D1176 | (available for ES2-E: V1.2, 12SE: V1.92, es2c| X | SE | X 0 0 - R NO 0
26SE: V2.00 and later)
Communication timeout setting for CANRS
D1177 | instruction (available for ES2-C: V3.48, es2c| X | O O 200 - - R/W | NO 200
SA2/SX2:V2.89, SE: V1.83 and later)
D1178 | VRO value X I X]O] O] o0 - - R | NO 0
D1179 | VR1 value X[ X]O 1O |0 - - R | NO 0
D1182 | Index register E1 O 1Ol O| O 0 - - R/W | NO 0
D1183 | Index register F1 O10]1 0] 0O 0 - - R/W | NO 0
D1184 | Index register E2 O 10|l O| O 0 - - R/W | NO 0
D1185 | Index register F2 O10]1 0] 0O 0 - - R/W | NO 0
D1186 | Index register E3 O 1Ol O| O 0 - - R/W | NO 0
D1187 | Index register F3 O O] O] O 0 - - R/W | NO 0
D1188 | Index register E4 O 1O O O 0 - - R/W | NO 0
D1189 | Index register F4 O O] O] O 0 - - R/W | NO 0
D1190 | Index register E5 O10]1 0] 0O 0 - - R/W | NO 0
D1191 | Index register F5 O 1Ol O| O 0 - - R/W | NO 0
D1192 | Index register E6 O10]1 0] 0O 0 - - R/W | NO 0
D1193 | Index register F6 O 10|l O| O 0 - - R/W | NO 0
D1194 | Index register E7 O10]1 0] 0O 0 - - R/W | NO 0
D1195 | Index register F7 O 1Ol O| O 0 - - R/W | NO 0
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. ES2 OFF [STOP| RUN
S Content Exz (ss2| Y sx2| & | & | o |awib. "2 pefauit
EC5 ON | RUN |STOP

Output mode setting for the 1% group pulse

D1220 | S0 (Y0, Y1) O|10]10 ]| O 0 - - R/W | NO 0
Output mode setting for the 2" group

D1221 pulse CH1 (Y2, Y3) o100 ]| O 0 - - R/W | NO 0
Output mode setting for the 3 group pulse

D1222 CH2 (Y4, Y5) EC5 | X | X X 0 - - R/W | NO 0
Output mode setting for the 4™ group pulse

D1223 CH3 (Y6, Y7) EC5 | X | X | X 0 - - R/W | NO 0
Sender’s IP address when executing

D1227 | ETHRS instruction in receiving mode

D1228 | (available for ES2-E: V1.2, 123E: v1.92, |=52C| X | SE| X | 0 | 0 | - R |NO| 0
26SE: V2.00)
Network MAC address (hexadecimal

D1229~ format ex: 12:34:56:78:9A:BC =>

D1231 | P1229=H'1234, D1230=H'5678, eszc| X | SE | X 0 0 - R | YES 0
D1231=H'9ABC) (available for ES2-E:
V1.2, 12SE: V1.92, 26SE: V2.00)
Number of output pulses for CHO (YO, Y1) ES2/

D1232* | ramp-down stop when mark sensor EX2 O]l O | O 0 0 - R/W | NO 0
receives signals. (Low word).
Number of output pulses for CHO (YO, Y1) ES2/

D1233* | ramp-down stop when mark sensor EX2 O]l O | O 0 0 - R/W | NO 0
receives signals. (High word).
Number of output pulses for CH1 (Y2, Y3) ES2/

D1234* | ramp-down stop when mark sensor EX2 O]l O | O 0 0 - R/W | NO 0
receives signals. (Low word).
Number of output pulses for CH2 (Y2, Y3) ES2/

D1235* | ramp-down stop when mark sensor EX2 Ol O | O 0 0 - | RIW | NO 0
receives signals. (High word).
When interupt 1400/1401/1100/1101 occurs,

D1240* | D1240 stores the low word of high-speed O 10| O| O 0 0 - R NO 0
counter.
When interupt 1400/1401/1100/1101 occurs,

D1241* | D1241 stores the high Word of high-speed | O | O | O | O 0 0 - R NO 0
counter.
When interupt 1500/1501/1300/1301 occurs,

D1242* | D1242 stores the low Wordof high-speed O 10| O| O 0 0 - R NO 0
counter.
When interupt 1500/1501/1300/1301 occurs,

D1243* | D1243 stores the high Word of high-speed | O | O | O | O 0 0 - R NO 0
counter.
Idle time (pulse number) setting of CHO (YO,

D1244 Y1) The function is disabled if set value <0. 0101010 0 . ) RW | NO 0
Idle time (pulse number) setting of CH1 (Y2,

D1245 Y3) The function is disabled if set value <0. 0101010 0 . ) RW | NO 0
Low word of X2's input pulse frequency

« | (Unit: 0.01Hz) It is used with M1359, ES2/

D1246 available for ES2/EX2: V3.22, ES2-C: EX2 X |sA2| O 0 0 ) R NO 0
V3.68, SA2: V3.02, SX2: V2.66 or later
High word of X2's input pulse frequency

| (Unit: 0.01Hz) It is used with M1359, ES2/

D1247" available for ES2/EX2: V3.22, ES2-C: Exz | X |SA2| O | 0 | 0 | - | R |NO| O
V3.68, SA2: V3.02, SX2: V2.66 or later
Enter the number of input points on DIO
module for the PLC to check if the number ES2/

D1248 | is matched with the value in D1142 when EX2 X | X | X - - - R/W | YES 0
power-on. Available for ES2/EX2/ES2C:
V3.62, ES2E: V1.48 or later
Set value for COM1 (RS-232) data
receiving time-out (Unit: 1ms, min. 50ms,
value smaller than 50ms will be regarded

D1249 | 25 50ms) (only applicable for MODRW/RS 0101010 0 . ) RW | NO 0
instruction) In RS instruction, no time-out
setting if “0” is specified.
COM1 (RS-232) communication error code

D1250 | (only applicable for MODRW/RS O 1O O] O 0 - - R/W | NO 0

instruction)
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. ES2 OFF |STOP| RUN
Sp%ual Content EX2 |SS2 SSA;EZ SX2 | 8 4 4  |Attrib. L?etgh Default
EC5 ON | RUN |STOP
Set value for COM3 (RS-485) data
receiving time-out (Unit: 1ms, min. 50ms,
value smaller than 50ms will be regarded ES2/
D1252 1 s 50ms) (only applicable for MODRW/RS | EX2 X1 O] X |80 ) ) RIW | NO 50
instruction) In RS instruction, no time-out
setting if “0” is specified
COM3 (RS-485) communication error code ES2/
D1253 | (only applicable for MODRW/RS EX2 X1 O X 0 - - R/W | NO 0
instruction)
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/ ) )
D1255% |~ oo ex2 | X | O] O | 50 RW | YES| 1
For COM2 RS-485 MODRW instruction.
D1256 D1256~D1295 store the sent data of
MODRW instruction. When MODRW
D1£95 instruction sends out data, the data will be ©10]1010 0 ) ) R NO 0
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 O 1010 ] 0O - - - R/W | YES 0
D1314* | Minute of RTC: 00 ~ 59 O 1010 0O - - - R/W | YES 0
D1315* | Hour of RTC: 00 ~ 23 O 1010 ] 0O - - - R/W | YES 0
D1316* | Day of RTC: 01 ~ 31 O O] O] O - - - R/W | YES 1
D1317* | Month of RTC: 01 ~ 12 O 10|10 ]| 0O - - - R/W | YES 1
D1318* | Week of RTC: 1~ 7 O 1010 ] 0O - - - R/W | YES 2
D1319* | Year of RTC: 00 ~ 99 (A.D.) O O] O] O - - - R/W | YES 8
D1320* | ID of the 1% right side module IS(ZZ/ X | X | X 0 - - R NO 0
D1321* | ID of the 2" right side module 'E‘:’(ZZ/ XIX|Xlol| -] -1]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 EBSZIX | X[ X|o| - | -] r[N0| O
D1324* | ID of the 5% right side module IS(ZZ/ X | X | X 0 - - R NO 0
D1325* | ID of the 6" right side module EE‘:’(ZZ’ XIx|x]ol|l -|-|RrR |No| 0
D1326* | ID of the 7" right side module EE§(22/ X | X | X 0 - - R NO 0
D1327*| ID of the 8" right side module EBSZIX | X[ X|o| - | -] r[N0| O
D1336 | PV of Y2 pulse output (Low word) O 1Ol O| O - - - 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) IE‘?(ZZ/ Ol O | O - - - R/W | NO 0
D1339 | PV of Y3 pulse output (High word) EE§(22/ Ol O | O - - - R/W | NO 0
Start/end frequency of the 1% group pulse
D1340 output CHO (YO, Y1) OOl O | O |1wo| - - R/W | NO | 100
Ramp up/down time of the 1% group pulse ) )
D1343 output CHO (YO, Y1) O 10O | O |100 R/W | NO | 100
« |When M1534 = ON, set the ramp-down time ) )
D1348 of CHO (YO, Y1) pulse output in D1348. © 100 O | 100 RIW | NO 100
D1349* When M1535 = ON, set the ramp-down time olol o o | 100 ) ) RW | NO 100

of CH1 (Y2, Y3) pulse output in D1349.
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ES2

OFF

STOP

RUN

S Content Exz (ss2| Y sx2| & | & | o |awib. "2 pefauit
EC5 ON | RUN [STOP
When M1536 = ON, set the ramp-down
D1350* | time of CH2 (Y4, Y5) pulse output in EC5| X | X | X | 100 - - R/W | NO | 100
D1350.
When M1537 = ON, set the ramp-down
D1351* | time of CH3 (Y6, Y7) pulse output in EC5| X | X | X | 100 - - R/W | NO | 100
D1351.
Start/end frequency of the 2™ group pulse ) )
D1352 output CH1 (Y2, Y3) O 100 R/W | NO 100
Ramp up/down time of the 2" group pulse } )
D1353 output CH1 (Y2, Y3) O 10| 0O O | 100 R/W | NO 100
PLC Link scan cycle (Unit: 1ms)
B Max: K32000
D1354 B D1354 = KO when PLC Link stops or O1010 O 0 0 0 R NO 0
when the first scan is completed
. | Starting address for PLC LINK connection ,
D1355* | | 041 to read o100 ]| O - - - R/W | YES |H'1064
Starting address for PLC LINK connection
. ) R ) .
D1356* | |04 1o read o100 O R/W | YES |H'1064
Starting address for PLC LINK connection
. 3 R ) ,
D1357* | | Dusto read o100 O R/W | YES |H'1064
. | Starting address for PLC LINK connection ,
D1358* | | 0u4 to read o100 O - - - R/W | YES |H'1064
. | Starting address for PLC LINK connection ,
D1359* | | 0us 16 read o100 ]| O - - - R/W | YES |H'1064
Starting address for PLC LINK connection
" ) R ) .
D1360* | | 046 to read o100 O R/W | YES |H'1064
Starting address for PLC LINK connection ,
D1361* | | 047 to read o100 O - - - R/W | YES |H'1064
. | Starting address for PLC LINK connection ,
D1362* | |14 to read o100 O - - - R/W | YES |H'1064
. | Starting address for PLC LINK connection ,
D1363* | | 040 to read o100 ]| O - - - R/W | YES |H'1064
Starting address for PLC LINK connection
. ) R ) .
D1364* | 0410 to read o100 O R/W | YES |H'1064
Starting address for PLC LINK connection ,
D1365* | | 5411 10 read o100 O - - - R/W | YES |H'1064
. | Starting address for PLC LINK connection ,
D1366* | 0412 to read o100 O - - - R/W | YES |H'1064
. | Starting address for PLC LINK connection ,
D1367* | 0413 to read o100 ]| O - - - R/W | YES |H'1064
Starting address for PLC LINK connection ,
D1368* | 0414 to read o100 O - - - R/W | YES |H'1064
Starting address for PLC LINK connection ,
D1369* | | 0415 1o read o100 O - - - R/W | YES |H'1064
. | Starting address for PLC LINK connection ,
D1370* | | 0416 to read o100 O - - - R/W | YES |H'1064
D1375 | PV of Y4 pulse output (Low word) EC5 | X | X | X - - - R/W | YES 0
D1376 | PV of Y4 pulse output (High word) EC5| X | X | X - - - R/W | YES 0
D1377 | PV of Y6 pulse output (Low word) EC5 | X | X | X - - - R/W | YES 0
D1378 | PV of Y6 pulse output (High word) EC5 | X | X | X - - - R/W | YES 0
Start/end frequency of the 3" group pulse
D1379 output CH2 (Y4, Y5) EC5| X | X | X | 100 - - R/W | NO 100
Start/end frequency of the 4™ group pulse ) )
D1380 output CH3 (Y6, Y7) EC5| X | X | X | 100 R/W | NO | 100
Ramp up/down time of the 3" group pulse ) )
D1381 output CH2 (Y4, Y5) EC5| X | X | X | 100 R/W | NO | 100
Ramp up/down time of the 4" group pulse ) )
D1382 output CH3 (Y6, Y7) EC5| X | X | X | 100 R/W | NO 100
Enter the number of connected module for
the PLC to check if the number is matched ES2/
D1385 | with the value in D1143 when power-on. Ex2 X | X | X - - - R/W | YES 0
Available for ES2/EX2/ES2C: V3.62,
ES2E: V1.48 or later
D1386 | ID of the 1° left side module X I X[O] O] o0 - - R | NO 0
D1387 | ID of the 2" left side module X [ X1 O] O 0 - - R NO 0
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Special
D

Content

ES2
EX2

SS2

SA2

SX2

Attrib.

Latch
-ed

Default

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 7'" left side module

NO

D1393

ID of the 8" rleft side module

(WD |(D|D|D

NO

D1399*

Starting ID of Slave designated by PLC
LINK

O IXPPXIXIX|X|S
O XPXXXPX X
O |0]0O|0|0]0|O

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

R/W

YES

= [O|O|O|0O|O|O

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

X
X
O

®)

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.
Available for ES2/EX2: V3.28, ES2-E:
V1.00, EC5: V1.00, 12SA2/SX2: V2.82,
SS2:V3.24, SE: V2.00, 28SA2: V2.90.

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. Available
for ES2/EX2: V3.28, ES2-E: V1.00, EC5:
V1.00, 12SA2/SX2: V2.82, SS2: V3.24, SE:
V2.00, 28SA2: V2.90.

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. Available
for ES2/EX2: V3.28, ES2-E: V1.00, EC5:
V1.00, 12SA2/SX2: V2.82, SS2: V3.24, SE:
V2.00, 28SA2: V2.90.

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. Available
for ES2/EX2: V3.28, ES2-E: V1.00, EC5:
V1.00, 12SA2/SX2: V2.82, SS2: V3.24, SE:
V2.00, 28SA2: V2.90.

R/W

NO

D1415*

Starting address for PLC LINK connection
ID#1 to write

R/W

YES

H'10C8

D1416*

Starting address for PLC LINK connection
ID#2 to write

R/W

YES

H'10C8

D1417*

Starting address for PLC LINK connection
ID#3 to write

R/W

YES

10C8

D1418*

Starting address for PLC LINK connection
ID#4 to write

R/W

YES

H'10C8

D1419*

Starting address for PLC LINK connection
ID#5 to write

R/W

YES

H'10C8

D1420*

Starting address for PLC LINK connection
ID#6 to write

R/W

YES

H'10C8

D1421*

Starting address for PLC LINK connection
ID#7 to write

R/W

YES

H'10C8

D1422*

Starting address for PLC LINK connection
ID#8 to write

R/W

YES

H'10C8

D1423*

Starting address for PLC LINK connection
ID#9 to write

R/W

YES

H'10C8

D1424*

Starting address for PLC LINK connection
ID#10 to write

R/W

YES

H'10C8

D1425*

Starting address for PLC LINK connection
ID#11 to write

R/W

YES

H'10C8

D1426*

Starting address for PLC LINK connection
ID#12 to write

R/W

YES

H'10C8

D1427*

Starting address for PLC LINK connection
ID#13 to write

OlO0lO01O0O|O0OlO]O]O]O|O]0O0]0]|0

Ol0O|lO01O0|O0OlO]O]O]O|O]0O0]0]|0

Ol0OlO01O0O|O0OlO]O]O]O|O]0O0]0]|0

OlO0OlO0O1O0OlO0OlO]O]O]O|O]0O0]0]|0

R/W

YES

H'10C8
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S Content £x2 |ss2 %2 | sx2 % 79[ "e |arib. LA Default
EC5 ON | RUN [STOP
D1428* ISDtirlti:%Oavc\ilﬂgss for PLC LINK connection ololol o ) ) ) rRW | YES |H'10C8
D1429+ ISDtir{??OaV(\jl(rji[gss for PLC LINK connection ololo 0O ) } ) rRW | YES |H'10C8
D1430* I‘Ssir;?gtjoaxﬁ::ss for PLC LINK connection ololo 0O ) } ) rw | YES |H10C8
D1431* | Setting times for PLC LINK polling cycle O10]1 0] O 0 - - R/W | NO 0
D1432* | Current times of PLC LINK polling cycle O O] O] O 0 - - R/W | NO 0
D1433* ml,J\lnilber of connected modules on PLC ololo 0O 0 ) ) rRW | NO 0
D1434* (I:D:rt]ieligg;hlg)#tie read for PLC LINK ololol o ) } ) RW | YES | 16
D1435* Ec?r:iéigg;hg#bze read for PLC LINK ololo 0O ) } ) rw | YES 16
D143+ | D212 lendth to be read for PLC LINK olololo| - | -] - |rw|ves| 16
D1437+ | D@ lendth to be read for PLC LINK olololo| - | - | - |rRw|YES| 16
D143g+ | D212 lendth o be read for PLC LINK ololo|lo| - | - | - |rw|ves| 16
D143g+ | D212 lendth o0 be read for PLC LINK olololo| - | -] - |rRw]|YES| 16
D1440+ | D@ lendth (o be read for PLC LINK olololo| - | - | - |rw|YES| 16
D1441+ | D212 lendth to be read for PLC LINK olololo| - | - | - |rRw|YES| 16
D1442+ | D@ lendth o be read for PLC LINK olololo| - | -] - |rRw]|YES| 16
D1443+ | D@ lendth o be read for PLC LINK olololo| - | - | - |rRw]|YES| 16
D1444+ | D@ length (o be read for PLC LINK olololo| - | - | - |rw|YES| 16
D1445+ | D@ lendth to be read for PLC LINK olololo| - | - | - |rRw|YES| 16
D1446+ | D212 lendth o be read for PLC LINK o|lolo|lOo| -] - | - |rRw]|YES| 16
D1447* CDOartliéiggtnhlg)#bliread for PLC LINK ololo 0O ) } ) rw | YES 16
D144g+ | Dat@ lendth (o be read for PLC LINK olololo| - | - | - |rw|YES| 16
D144g+ | Dat@ lendth to be read for PLC LINK olololo| - | - | - |rRw|YES| 16
D1450+ Ec?r:itlei:gtnhlg#ble written for PLC LINK ololo 0O ) } ) RW | YES 16
D1451* E()ar:?]eli:gtnhlt[())#t;e written for PLC LINK ololo 0O ) } ) rw | YES 16
D1452+* (I:Doar:?uleirt}gtnhlg)#tée written for PLC LINK ololo 0O ) ) ) RW | YES 16
D1453 E:r:ieligg;hlg)#t;e written for PLC LINK ololol o ) ) ) RW | YES | 16
D1454+ Ec?r:ieli:g;hg#%e written for PLC LINK ololo 0O ) } ) RW | YES 16
D1455* E()ar:?]eli:gtnhlt[())#tée written for PLC LINK ololo 0O ) } ) rw | YES 16
D1456* (I:Doar:?uleirt}gtnhlg)#b?e written for PLC LINK olol o 0O ) ) ) RW | YES 16
D1457+ E:r:ieligg;hlg)#%e written for PLC LINK ololol o ) ) ) RW | YES 16
D1458* Ec?r:ieli:g;hg#%e written for PLC LINK ololo 0O ) } ) RW | YES 16
D1459* E()ar:?]eli:gtnhlt[())#bleowritten for PLC LINK ololo 0O ) } ) rw | YES 16
D1460* (I:Doar:?uleirt}gtnhlg)#tﬁwritten for PLC LINK ololo 0O ) ) ) RW | YES 16
D1461* E:r:iéigg;hlg)#tiezwritten for PLC LINK ololo O ) } ) rw | YES 16
D1462* Ec?r:itlei:gtnhlg)#blzwritten for PLC LINK ololo 0O ) } ) rw | YES 16
D1463* | Data length to be written for PLC LINK O 1010 ] O - - - R/W | YES| 16
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. ES2 OFF |STOP| RUN
Sp%ual Content EX2 [SS2 SSA;EZ SxX2 | 3§ L2 4 |Attrib. L?etgh Default
EC5 ON | RUN |STOP
connection ID#14
Data length to be written for PLC LINK
* - - -
D1464 connection ID#15 O o]0 O RIW | YES 16
. | Data length to be written for PLC LINK
D1465 connection ID#16 O 10100 ) ) ) RIW | YES | 16
The data which is read from connection
ID#1 on PLC LINK at the time when O 1O O O 0 - - R NO 0
D1480* | M1353 is OFF
I 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 010100 ) ) ) R | YES 0
ON
The data which is written into connection
ID#1 on PLC LINK at the time when o101 0| O 0 - - R/W | NO 0
D1496* | M1353 is OFF
I The initial data register where the data
D1511* | written into connection ID#1~ID#16 on
PLC LINK is stored at the time when Ol1O010 |0 ) ) ) RIW | YES 0
M1353 is ON
D1512* L .
The data which is read from connection
D1§27* ID#2 on PLC LINK O101010 0 i i R | NO 0
D1528* L . . .
| ;Fg:zdgrt‘apvtrgcﬂ ,l\lsKwrltten into connection ololo O 0 ) ) RW | NO 0
D1543*
D1544* L .
The data which is read from connection
DléSQ* ID#3 on PLC LINK O 101010 0 ) ) R NO 0
D1560* L . . .
The data which is written into connection
D1é75* ID#3 on PLC LINK © 101010 0 ) ) RIW | NO 0
D1576* L .
The data which is read from connection
Dlégl* ID#4 on PLC LINK © 101010 0 ) ) R NO 0
D1592* L . . .
The data which is written into connection
DléOY* ID#4 on PLC LINK 010100 0 ) ) RIW | NO 0
D1608*
The data which is read from connection
D1é23* ID#5 on PLC LINK 010100 0 ) ) R NO 0
D1624*
The data which is written into connection
D1é39* ID#5 on PLC LINK 010000 i - | RWINO 0
D1640* L .
The data which is read from connection
DléSS* ID#6 on PLC LINK 010100 0 ) ) R NO 0
D1656* L . . .
The data which is written into connection
DléYl* ID#6 on PLC LINK Cl1ol010]o0 i - | RW | NO 0
D1672* L .
The data which is read from connection
D1§87* ID#7 on PLC LINK O 101010 0 ) ) R NO 0
D1688* L . . .
The data which is written into connection
D17¢03* ID#7 on PLC LINK © 101010 0 ) ) RIW | NO 0
D1704* L .
The data which is read from connection
D17¢19* ID#8 on PLC LINK © 101010 0 ) ) R NO 0
D1720* L . . .
The data which is written into connection
D17¢35* ID#8 on PLC LINK © 101010 0 ) ) RIW | NO 0
D1736* L .
The data which is read from connection
D17¢51* ID#9 on PLC LINK 010100 0 ) ) R NO 0
D1752* L . . .
The data which is written into connection
D17¢67* ID#9 on PLC LINK 01010100 i - | RWINO 0
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Special
D

Content

ES2
EX2
EC5

SS2

SA2
SE

SX2

OFF

ON

STOP

RUN

RUN

STOP

Attrib.

Latch
-ed

Default

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*
I
D1815*

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

NO

D1816*
y
D1831*

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

R/W

NO

D1832*
y
D1847*

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

NO

D1848*
y
D1863*

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

R/W

NO

D1864*
y
D1879*

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

NO

D1880*
y
D1895*

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

R/W

NO

D1896*

!
D1911*

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

NO

D1900*
y
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*
y
D1927*

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

R/W

NO

D1928*
y
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/W

NO

D1960*
!
D1975*

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

NO

D1976*
!
D1991*

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

R/IW

NO

D1970

Set the maximum frequency of the ramp
up/down for the fixed slope of CH2 (Y4/Y5)
in D1970 (Low word). You need to use
M1610 to enable this function. Or you can
with PLC Link via this register.

EC5

RW

NO

D1971

Set the maximum frequency of the ramp
up/down for the fixed slope of CH2 (Y4/Y5)
in D1971 (High word). You need to use
M1610 to enable this function. Or you can
with PLC Link via this register.

EC5

RW

NO

D1972

Set the maximum frequency of the ramp
up/down for the fixed slope of CH3 (Y6/Y7)
in D1972 (Low word). You need to use
M1611 to enable this function. Or you can
with PLC Link via this register.

EC5

RW

NO

D1973

Set the maximum frequency of the ramp
up/down for the fixed slope of CH3 (Y6/Y7)
in D1973 (High word). You need to use

EC5

RW

NO
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Special
D

Content

ES2
EX2
EC5

SS2

SA2
SE

SX2

OFF

ON

STOP

RUN

RUN

STOP

Attrib.

Latch
-ed

Default

M1611 to enable this function. Or you can
with PLC Link via this register.

D1988

Set the maximum frequency of the ramp
up/down for the fixed slope of Y1 or CH2
(Y4/Y5) in D1988 (Low word). You need to
use M1606 to enable this function. Or you
can with PLC Link via this register.
Available for ES2/EX2: V3.28, ES2-E:
V1.00, 12SA2/SX2: V2.82, SE: V2.00,
28SA2:V2.90 or later.

ES2/
EX2

RW

NO

D1989

Set the maximum frequency of the ramp
up/down for the fixed slope of Y1 or CH2
(Y4/Y5) in D1989 (High word). You need to
use M1606 to enable this function. Or you
can with PLC Link via this register.
Available for ES2/EX2: V3.28, ES2-E:
V1.00, 12SA2/SX2: V2.82, SE: V2.00,
28SA2: V2.90 or later.

ES2/E
X2

RW

NO

D1990

Set the maximum frequency of the ramp
up/down for the fixed slope of Y3 or CH3
(Y6/Y7) in D1990 (Low word). You need to
use M1607 to enable this function. Or you
can with PLC Link via this register.
Available for ES2/EX2: V3.28, ES2-E:
V1.00, 12SA2/SX2: V2.82, SE: V2.00,
28SA2:V2.90 or later.

ES2/
EX2

RW

NO

D1991

Set the maximum frequency of the ramp
up/down for the fixed slope of Y3 or CH3
(Y6/Y7) in D1990 (High word). You need to
use M1607 to enable this function. Or you
can with PLC Link via this register.
Available for ES2/EX2: V3.28, ES2-E:
V1.00, 12SA2/SX2: V2.82, SE: V2.00,
28SA2: V2.90 or later.

ES2/
EX2

RW

NO

D1994

Remaining times for PLC password setting
on DVP-PCCO01

D1995

Data length for PLC ID Setting on DVP-
PCcCO1

R/W

NO

D1996

15t Word of PLC ID Setting for DVP-PCCO01
(Indicated by Hex format corresponding to
ASCII codes)

R/W

NO

D1997

2" Word of PLC ID Setting for DVP-
PCCO01 (Indicated by Hex format
corresponding to ASCII codes)

R/W

NO

D1998

39 Word of PLC ID Setting for DVP-
PCCO01 (Indicated by Hex format
corresponding to ASCII codes)

R/W

NO

D1999

4" word of PLC ID Setting for DVP-PCCO01
(Indicated by Hex format corresponding to
ASCII codes)

O

O

O

R/W

NO

D6000

Axis number that has error during
CANopen communication on Delta Servo
(applicable to ES2-C)

ES2-C:
V2.8

NO

D6001

Error code of CANopen communication on
Delta Servo

ES2-C:
V2.8

NO

D6002

Record the STEP that error occurs
duringCANopen communication on Delta
Servo

ES2-C:
V2.8

NO

D6008

The PR command of the Delta CANopen
communication axis 1 from the Delta servo

ES2-C:
V2.8

NO

D6009

PR command of the Delta CANopen
communication axis 2 from the Delta servo

ES2-C:
V2.8

XX | X | X]| X

XX | X | X] X

XX | X | X] X

NO
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. ES2 OFF |STOP| RUN
=pecial Content Exz (ss2| Y sx2| & | & | o |awib. "2 pefauit
EC5 ON | RUN |STOP

PR command of the Delta CANopen ES2-C:

D600 | o mmunication axis 3 from the Delta servo | V2.8 XXX 0 ) ) R NO 0
PR command of the Delta CANopen ES2-C:

DBOLL | :ommunication axis 4 from the Delta servo | V28 XXX 0 ) ) R NO 0
PR command of the Delta CANopen ES2-C:

D6012 communication axis 5 from the Delta servo | V28 XXX 0 ) ) R NO 0
PR command of the Delta CANopen ES2-C:

DBO013 | o mmunication axis 6 from the Delta servo | V28 XXX |o ) ) R | NO 0
PR command of the Delta CANopen ES2-C:

D6014 | - ommunication axis 7 from the Delta servo | V2.8 XXX 0 ) ) R NO 0
PR command of the Delta CANopen ES2-C:

D605 | ommunication axis 8 from the Delta servo | V28 XXX 0 ) ) R NO 0
Alarm code of the Delta CANopen ES2-C:

D606 | o mmunication axis 1 from the Delta servo | V28 XXX 0 ) ) R NO 0
Alarm code of the Delta CANopen ES2-C:

DBOL7 | -ommunication axis 2 from the Delta servo | V28 XXX |o ) ) R | NO 0
Alarm code of the Delta CANopen ES2-C:

D608 | o mmunication axis 3 from the Delta servo | V2.8 XXX 0 ) ) R NO 0
Alarm code of the Delta CANopen ES2-C:

D6019 | ommunication axis 4 from the Delta servo | V28 XXX 0 ) ) R NO 0
Alarm code of the Delta CANopen ES2-C:

DB020 | o mmunication axis 5 from the Delta servo | V28 XXX 0 . ) R NO 0
Alarm code of the Delta CANopen ES2-C:

DBO21 | - ommunication axis 6 from the Delta servo | V28 XXX |o ) ) R | NO 0
Alarm code of the Delta CANopen ES2-C:

D6022 | o mmunication axis 7 from the Delta servo | V2.8 XXX 0 ) ) R NO 0
Alarm code of the Delta CANopen ES2-C:

D6023 | ommunication axis 8 from the Delta servo | V2.8 XXX 0 ) ) R NO 0
The DO state of the Delta CANopen ES2-C:

D6024 | - ommunication axis 1 from the Delta servo | V28 XXX 0 . ) R NO 0
The DO state of the Delta CANopen ES2-C:

DBO25 | - ommunication axis 2 from the Delta servo | V28 XXX |o ) ) R | NO 0
The DO state of the Delta CANopen ES2-C:

D6026 | o mmunication axis 3 from the Delta servo | V2.8 XXX 0 ) ) R NO 0
The DO state of the Delta CANopen ES2-C:

D6027 | ommunication axis 4 from the Delta servo | V28 XXX 0 ) ) R NO 0
The DO state of the Delta CANopen ES2-C:

D6028 | o mmunication axis 5 from the Delta servo | V2.8 XXX 0 . ) R NO 0
The DO state of the Delta CANopen ES2-C:

D6029 | - ommunication axis 6 from the Delta servo | V28 XXX |o ) ) R | NO 0
The DO state of the Delta CANopen ES2-C:

D6030 | o mmunication axis 7 from the Delta servo | V2.8 XXX 0 ) ) R NO 0
The DO state of the Delta CANopen ES2-C:

D601 | ommunication axis 8 from the Delta servo | V28 XXX 0 ) ) R NO 0

D6032 Current position of the Delta CANopen )

D6033 communication axis 1 from the Delta servo ESSSC X | X | X 0 - - R NO 0
(32-bit)

DmM_CwmnmwMWHMdeCNmmn soc

D6035 communication axis 2 from the Delta servo Evzfg‘ X | X | X 0 - - R NO 0
(32-bit)

D6036 Current position of the Delta CANopen }

D6037 communication axis 3 from the Delta servo E\%g X | X | X 0 - - R NO 0
(32-bit)

D6038 Current position of the Delta CANopen }

D6039 communication axis 4 from the Delta servo E\%g X | X | X 0 - - R NO 0
(32-bit)

D6040 Current position of the Delta CANopen }

D6041 communication axis 5 from the Delta servo Esgé: X | X | X 0 - - R NO 0
(32-bit)

D6042 Current position of the Delta CANopen ]

D6043 communication axis 6 from the Delta servo Esgsc X | X | X 0 - - R NO 0

(32-bit)
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. ES2 OFF [STOP| RUN
Sp%ual Content EX2 |SS2 SSA;EZ SX2 | 8 4 4  |Attrib. L?etgh Default
EC5 ON | RUN [STOP
D6044 Current position of the Delta CANopen ]
communication axis 7 from the Delta servo |ES2S| X | W | X 0 - - R NO 0
D6045 (32-bit) V2.8
D6046 Current position of the Delta CANopen ]
communication axis 8 from the Delta servo |ES2S| > | W | X 0 - - R NO 0
D6047 (32-bit) V2.8
Target position of the Delta CANopen ]
gggig communication axis 1 from the Delta servo Eszzg: X | X | X 0 - - R NO 0
(32-bit)
Target position of the Delta CANopen ]
ngg(l) communication axis 2 from the Delta servo Eszzg: X | X | X 0 - - R NO 0
(32-bit)
D6052 Target position of the Delta CANopen ]
DE053 | Communication axis 3 from the Delta servo E\f'zzfg‘ X | X | X 0 - - R NO 0
(32-bit)
Target position of the Delta CANopen ]
nggg communication axis 4 from the Delta servo |5525 | X | X | X | 0 - - R | NO 0
(32-bit)
Target position of the Delta CANopen ]
gggg? communication axis 5 from the Delta servo |5525 | X | X | X | 0 - - R | NO 0
(32-bit)
Target position of the Delta CANopen ]
ggggg communication axis 6 from the Delta servo |5525 | X | X | X | 0 - - R | NO 0
(32-bit)
Target position of the Delta CANopen ]
82822 communication axis 7 from the Delta servo E\‘j’zzg X | X | X 0 - - R NO 0
(32-bit)
D6062 Target position of the Delta CANopen ]
communication axis 8 from the Delta servo |ES2S | X | W | X 0 - - R NO
D6063 (32-bit) v2.8
D9800~ They are for left-side special modules
D9879 which are connected to an SA2/SX2/SE X [ X]1O| O - - - R/W | NO 0
series MPU.
They are for special modules connected to
an ES2/EX2 series MPU. (Please refer to
D9900~| DVP-PLC Operation Manual — Modules | ESZ
D9979 | for more information) mﬁiﬁe X|1O 0o ) ) ) RW | NO 0
They are for right-side special modules
connected to an SA2/SX2/SE series MPU.
CANopen status message code -~ ) )
D98O | oty for DVP-ES2-C series MPUSs) Es2-c: 0 R | NO | 0
D9981~ (Only for DVP-ES2-C series MPUs)
D9996 CANopen status message code in ES2-C: 0 - - R NO 0
connection station 1~connection station 16
Bit0~15 represent station 1~station 16. If a
bit is ON, an error occurs.
t is only applicable to - -C series
(Iti ) licabl DVP-ES2-C seri
MPUs. If DVP-ES2-C V3.24 (or above) is . H
D9998 | 1 1rned from OFF to ON, the value in Bszc| X | X | X FFFF| ) R NO 0
D9998 will be H'0. If DVP-ES2-C V3.26 (or
above) is turned from OFF to ON, the
value in D9998 will be H'FFFF.)
Showing the CAN baud rate
K1: 20K; K2: 50K; K3: 125K; K4: 250K; K5: Eso.C:
D9999 | 500K; K6: 1M vaze| X[ X | X | o - - R |[NO| ©

(It is only applicable to DVP-ES2-C V3.26
and above.)
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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

| F0 | E0 |

High word  Low word

The combinations of E and F when designating a 32-bit register are:
(EO, FO), (E1, F1) (E2, F2) (E3, F3) (E4, F4), (E5, F5) (E6, F6) (E7, F7)

Example:
When X0 = ON and EO = 8, FO = 14, D5EQ = 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 D5EO | D10OFO
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2.15 Nest Level Pointer [N], Pointer [P], Interrupt Pointer [I]

The control point of
master control nested
The location point of CJ,
CALL

N | Master control nested NO~N7, 8 points

Pointer
P | For CJ, CALL instructions | P0O~P255, 256 points

1000/1001(X0),
1200/1101(X1),
1200/1201(X2),
1300/1301(X3),
1400/1401(X4),
External interrupt 1500/1501(X5),
1600/1601(X6),
[700/1701(X7), 8 points
(01, rising-edge trigger
", 0o, falling-edge
trigger 1)

1602/1699, 1702/1799, 2
points (Timer resolution=1| The location point of
ms), 1805/1899, 1 point interrupt subroutine.
(Timer resolution=0.1 ms)
(available for SE/ES2-E,
for other series, firmware
version should be V2.00
or later)

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

Pointer | |

For interrupt

Timer interrupt

High-speed counter
interrupt

points

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

points

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.

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
o | CJ P1

x1 ¥
11

P1 N

Y2

<
D

-

2
|
[

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.
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= P**

20 — ———— CALL P2 | Call subroutine P**

X1
wH—GD

FEND

P2 }—.
e B @ o }subroutine
P2)
— : )

= SRET | subroutine return

<

Interrupt pointer I: used with application instruction API1 04 EI, API 05 DI, APl 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 need to be done
everytime 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.

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
1. External interrupt

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 When X0 (C243) works with 12100/1101 (X1), X0/X1 (C246, C248, C252) works with
1400/1401, the value of C243, C246, C248, C252 will be stored in (D1240, D1241)

B When X2 (C244) works with 1300/I301 (X3), X2/X3 (C250, C254) works with 1500/1501, the
value of C244, C250, C254 will be stored in (D1242, D1243).

2. Timer interrupt

PLC automatically interrupts the currently executed program every a fixed period of time

(2ms~99ms or 0.5ms~9.9ms) and jumps to the execution of a designated interruption

subroutine

3. Counter interrupt

The high-speed counter comparison instruction APl 53 DHSCS can designate that when the

comparison reaches the target, the currently executed program will be interrupted and jump to

the designated interruption subrountine executing the interruption pointers 1010, 1020, 1030,

1040, 1050 ,1060, 1070, 1080.
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4. Communication interrupt
1140:
Communication instruction RS (COM1 RS-232) can be designated to send interrupt request
when specific charcters 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 charcters 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
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 charcters 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

|—| PLC is running

Normally ON contact ~a

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.

PLC RUNJ J
|

M1000 | J

M1001 | _l

M1002 I |
|
M1003 _J J
—»| |«— scan time

Function Group  Watchdog Timer (WDT)

Number D1000

Contents:

1. Monitor timer is used for moitoring 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 200ms. 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 =
300ms.

M1002
0 |—| f——— MOV | K300 | D1000
Initial pulse

3. The maximum SV in the monitor timer is 32,767ms. 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 200ms.

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)

ES2/EX2/EC5/SA2/ SX2 | SE series: 15,872 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.
¢) 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 pease 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 (100 ms) J |_| |_| 10 Hz

1sec

|l
=

»
>

M1013 (1 sec) | | 1Hz

1 min

|l »l
[ 1

M1014 (60 sec) _I I

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.

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
When triggered from “Off” to “On”, the correction is enabled.
0 ~ 29 second: minute intact; second reset to 0

30~ 59 second: mimute + 1; second reset to 0

M1077 Real-time clock | Real-time clock is out of order.

M1016 Year Display

+30 seconds

M1017 .
correction

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 setvalue 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 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 11 (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: 10ms, 0~20ms adjustable.

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 with firmware V1.0 or later versions. Default: 10ms, 0~20ms
adjustable.

2-58



2. Programming Concepts

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
» 1ms O

| Set by D1020
I (default: 10)

|
[
[
[
: | . / Update input

X7 » 10ms |—o<«——o—Status
I 15
» 15ms ——O Status
memory

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

connected with RC filters..
M1000

} MOV KO D1020

normally ON contact
5. Itis 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: 0.1ms)

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 Mark and Mask function

Number M1108, M1110, M1156, M1157, M1158, M1538, M1159, M1540, D1026,
D1027, D1135, D1136, D1232, D1233, D1234, D1235, D1348, D1349

Contents:

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

Function Group  Execution Completed Flag

Number M1029, M1030, M1102, M1103

Contents:

Execution Completed Flag:

MTR, HKY, DSW, SEGL, PR:

M21029 = ON for a scan cycle whenever the above instructions complete the execution.
PLSY, PLSR:
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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.

When PLSY, PLSR instruction are OFF, M1029, M1030, M1102, M1103 will be OFF as well.

When pulse output instructions executes again, M1029, M1030, M1102, M1103 will be OFF

and turn ON when execution completes.

6. Users have to clear M1029 and M1030 manually.

INCD:

M21029 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 compeleted.

2. When the instruction is re-executed for the next time, M1029 / M1102 will turn off first then ON

again when the instruction is completed.

agrONE

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
m General-purpose contact, counting coil reset coil of C
= General-purpose present value register of D
m General-purpose present value register of T
m 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

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

® Present value register of accumulative timer T

m 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.

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.
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Function Group COM Port Function

Port | com1 | com2 | coms
Item
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, 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 COM3 support transmission speed up to 921kbps. COM1, COM2 and COM3 can be
used at the same time.

COML1:

Can be used in master or slave mode. Supports ASCII/RTU communication format, baudrate
(115200bps max), and modification on data length (data bits, parity bits, stop bits). D1036: COM1
(RS-232) communication protocol of master/slave PLC. (b8 - b15 are not used) Please refer to
table below for setting.

COM2:

Can be used in master or slave mode. Supports ASCII/RTU communication format, baudrate
(921kbps 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. (600
bps is not available for ES2-C: V4.0 or later.)

COMs3:

Can be used in master or slave mode. Supports ASCII/RTU communication format, baudrate
(921kbps 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.

Content
0: 7 data bits, 1: 8 data bits
o0 Data Length (RTU supports 8 data bits only)
b1 00: None
b2 Parity bit 01: Odd
11: Even
b3 Stop bits 0: 1 hit, 1: 2bits
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 1%t end bit 0: None 1: D1125
b10 Select the 2" end bit 0: None 1: D1126
b11~b15 Undefined
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Example 1: Modifying COM1 communication format
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
2. Modify COM1 communication format to ASCIl mode, 9600bps, 7 data bits, even parity, 1 stop
bits (9600, 7, E, 1).
M1002
| MOV H86 | D1036

SET M1138

Example 2: Modiying COM2 communication format
1. 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 set in D1120
2. Modify COM2 communication format to ASCII mode, 9600bps, 7 data bits, even parity, 1 stop
bits (9600, 7, E, 1)
M1002
I MOV | H86 | D1120

SET M1120

Example 3: Modifying COM3 communication format

1. 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

2. Modify COM3 communication format to ASCIl mode, 9600bps, 7 data bits, even parity, 1 stop
bits (9600, 7, E, 1).

M1002

I MOV H86 | D1109

SET M1136

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

1. COM1, COM2 and COM3 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
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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.)

CN1 3000+£50
i
5] o
S H—==4 S
\
CN1
7
E]: @mm E Unit: mm
PC/HMI COM -, PLCCOM1
9 PIN D-SUB female 8 PIN MINI DIN
Tx 3«— 4 RXx 2 1

%

—

Rx 2«—— 5 TX 53
6

]

GND 5+ 8 GND &5

1 7 1,2 5v 7
s s

6
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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 | 28SA2

Firmware

. V1.42 Vv3.00 V1.08 |(V2.60| V2.40 V3.28 V2.02 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.

% When the function is enabled, C235~C242 will be occupied and unavailable in PLC
execution process program.

M1002
—||—4| ZRST | c235 | C242 |
4| MOV | K100 |D1037|
4| MOV | K1000| D100 |

M1
I M1037

M1000
—||—| PLSY |K10000| KO | Y0 |

M1000
—] PLSY |K9000 | KO | Y1 |

M1000
— PLSY |K8000 | KO | Y2 |

M1000
—H—| PLSY |K7000 | KO | Y3 |
END

Function Group Communication Response Delay

Number D1038

Contents:

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

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

ES2/EX2 12SA2/
Model Esz.c | EC5 | ES2E | T, Ss2 12SE | 26SE | 28SA2
Firmware | 500 | 100 | V140 | V3.00 | V3.60 @ V186 | V140 | 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
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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

Instructions related to scan time, RAMP, HKY, SEGL, ARWS and PR should be used with
“fixed scan time” or “timed interrupt”.

Particularly for instruction HKY, which is applied for 16-keys input operated by 4x4 matrix,
scan time should be set to 20ms or above.

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/current mode of 30EX2; 0.1 °C for the temperature mode of 30EX2
3. The analog input signals and their corresponding digital values:
Model
Mode 20EX2/SX2 30EX2
-10 V~+10 V -2000~+2000 -32000~+32000
Voltage -5V~+5V Not support -32000~+32000
+1V~+5V Not support +0~+32000
Current -20 mA~+20 mA -2000~+2000 -32000~+32000
+4 mA~+20 mA +0~+2000 +0~+32000
PT100/PT1000
T -180 °C™ +800 °C Not support -1800~+8000
NI100/NI11000
-80°C "~ +170 °C Not support -800~+1700
4. Resolution of DA (analog output) channels: 12 bits
5. The analog output signals and their corresponding digital values:
Model | 20Ex2/sx2 30EX2
Mode
Voltage -10 V~+10 V -2000~+2000 -32000~+32000
Current +0 mA~+20 mA +0~+4000 +0~+32000
+4 mA~+20 mA +0~+4000 +0~+32000
6. 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
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)

D1062

D1113 Average value of 20EX2/SX2 analog input channel 3 (AD 3)
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Device Function

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
(O: enable (default) / 1: disable)

D114 | hito~bit3 sets ADO~AD3.

30EX2 does not support this function.

D1116 Output value of analog output channel 0 (DA 0) of EX2/SX2

D1117 Output value of analog output channel 1 (DA 1) of 20EX2/SX2

30EX2 does not support this function.

For EX2/SX2 series, sampling time of analog/digital conversion. Sampling

D118 time will be regarded as 2ms 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 (ADOQ)

The status of the analog input channel of 30EX2:
Status 0x0 0x1 0x2
- The analog input exceeds the The temperature sensor is
Description Normal S .
upper/lower limit. disconnected.

The upper/lower limit values for the analog input mode of 30EX2:

Analog input mode Upper limit value Lower limit value
-10~+10 V
Voltage BBV +32384 -32384
+1 V~+5V +32384 -384
Current -20 mA~+20 mA +32384 -32384
+4 mA~+20 mA +32384 -384
Temperature PT100/PT1000 +8100 -1900
P NIZ00/NI1000 +1800 -900
DIEVEE Function
number

20EX2/SX2 analog input/output mode setting (Default=H'0)

bit0O~bit5: Selection between the voltage/current mode (0: Voltage; 1: Current;
Default: Voltage)

bit0~bit3: Analog inputs (ADO~AD3)

D1115 bit4~bit5: Analog outputs (DAO~DAL)

bit8~bit 13: Current mode

bit8~bitl1l: ADO~ADS3 (0: -20 mA~20 mA,; 1: 4~20 mA)

bit12~bit13: DAO~DAL (0: 0~20 mA; 1: 4~20 mA)

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
Description Three-wire Three-wire Three-wire Three-wire
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PT100 NI100 PT1000 NI11000
Code 0x8 0x9 OxA 0xB
Description Voltage: Voltage: Voltage: Current:
-10 V~+10 V -5V~+5V +1V~+5V -20 mA~+20 mA
Code 0xC 0xD OxE OxF
Description frrrz]egi' +20 MA Reserved Unused
The analog output modes for 30EX2:
Code 0x0 0x1 0x2 OxF
Description Voltage: Current: Current: Unused
-10 V~+10 V +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 NI1100, the analog input mode of AD1 is the
three-wire 1000, the analog input mode of AD2 is the voltage mode (+1 V~ +5 V), and the
analog output mode of DAQO is the current mode (+4 mA ~ +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:
Models cooevs Esac | EszE  29R% 1 gso | 12SE | 26SE | 28SA2
Functio SX2
DDRVI V142 | V142 | V108 | V140 | V22 | Vv202 | Vvio | V288
SA2_V2.42
DDRVA V2.8 V28 | V108 Joss0 V360 | V202 | VIO | V288

You need to set up M1119 before executing DDRVI/DDRVA instruction. After the execution is
complete, M1119 will 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:

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.
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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
— 1} SET M1119
M1
—t—
MO
| | DDRVI D10 DO YO Y1
M1029
{ } )
M1
{ | DDRVI D10 DO Y2 Y3
M1102
{ } s1
END
F Y
Speed{Hz)
Wit}
g V)
- P(1) P@)
Vbase | |- E '_I Vhase
T1 Time({ms})
Vbase T1 T2+T3 P(1) V(1) P(2) V(2)
Initial Ramp-up Ramp- Position of the The first tzgs;té%r;:; SE;'::; d
frequency time down time first speed speed speed speed
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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 :rdrg:ess of program execution None Unchanged | Unchanged
Error code explanation:
D1067 error code Function
OE18 BCD conversion error
0E19 Divisoris 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  1/O Modules Detection

Number D1140, D1142, D1143, D1145

Contents:

D1140: Number of right-side modules (AIO, PT, TC, etc.), max. 8 modules can be connected.
D1142: Number of input points (X) on DIO modules.

D1143: Number of output points (Y) on DIO modules.

D1145: Number of left-side modules (AIO, PT, TC, etc.), max. 8 modules can be connected.
(Only applicable for SA2/SX2/SE).

Function Group  Reverse Interrupt Trigger Pulse Direction

Number M1280, M1284, M1286

Contents:

1. The falgs should be used with El instruction and should be inserted before El instruction

2. The default setting of interrupt 1101 (XO0) is rising-edge triggered. If M1280 is ON and ElI
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 M0 = ON, M1280 = ON. X0 external interrupt will be triggered by falling-edge pulse.
Users do not have to change 1101 to 1000.

MO
—H—| ouT |M1280|

E

FEND

M1000
1001 —p— inc | Do |

[l

IRET

END
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Function Group  Stores Value of High-speed Counter when Interrupt Occurs

Number D1240~D1243

Contents:

1. If extertal 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 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)

2. Function:

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

c) 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:

M1000
—|)—| DCNT| C243 | K100

FEND

M1000
1101 —|I—| DMOV | D1240 | DO

RERE

IRET

END

When external interrupt (X1, 1201) 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

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 pont 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
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Function Group

Number
Contents:

ID of right side modules on ES2/EX2/SS2/SA2/SX2/SE

D1320~ D1327

When right side modules are connected on ES2/EX2, the ID of each 1/0O 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
DVPO02DA-E2 H'0041 DVPO4ATC-E2 H'0083
DVPO4DA-E2 H'0081 DVP0O2PU-E2 H'0045
DVPO6XA-E2 H'00C4 DVP10RC-E2 H'0026
DVPO4PT-E2 H'0082

When right side modules are connected on SS2/SX2/SA2/SE, 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 H'0088 DVPO6PT-S H'00CA DVPO2TUR-S H'034F
DVPO2DA-S H'0049 DVPO4TC-S H'008B DVPO4AD-S2 H'0090
DVPO4DA-S H'0089 DVPO1PU-S H'0110 DVPO4DA-S2 H'0091
DVPO6AD-S H'00C8 DVPO8SNTC-S H'010D DVP06X2-S2 H'00D4
DVPO6XA-S H'00CC DVPO2TUL-S H'014F
DVPO4PT-S H'008A DVPO2TUN-S H'024F

Function Group

Number
Contents:

ID of left side modules on SA2/SX2/SE
D1386~D1393

When left side modules are connected on SA2/SX2/SE, 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.)
ID of each special module:

Name ID (HEX) Name ID (HEX) Name ID (HEX)
DVPO4AD-SL H’4400 DVPO1HC-SL H'4120 DVP201LC-SL H'5106
DVPO4DA-SL H'4401 DVP0O2HC-SL H'4220 DVP202LC-SL H'5206
DVPO4PT-SL H'4402 DVPDNET-SL H'4131 DVP211LC-SL H'5906
DVPO4TC-SL H'4403 DVPENO1-SL H'4050 DVPO1LC-SL H'4106
DVPO6XA-SL H'6404 DVPMDM-SL H'4040 DVPO2LC-SL H'4206
DVPO1PU-SL H'4110 DVPCOPM-SL H'4133
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Function Group  Mapping function of SA2/SX2/SE for left-side high-speed special modules
Number M1182, D9800~D9879

Contents:

The default value of M1182 in SA2 version 2.42/SX2 version 2.20 and below is Off. When M1182 is
Off, the mapping function is enabled.

The default value of M1182 in SA2 version 2.60/SX2 version 2.40 and above/SE is On. When
M1182 is On, the mapping function is disabled.

Example:

If the modules connected to SA2 from left to right are 04DA-SL and 04AD-SL, and M1182 is Off,
D9810~D9813 will be assigned to 04DA-SL, and D9800~D9803 will be assigned to 04AD-SL.

Model name 04DA-SL 04AD-SL SA2

Channel 1 (Chl) D9810 D9800

Channel 2 (Ch2) D9811 D9801

Channel 3 (Ch3) D9812 D9802

Channel 4 (Ch4) D9813 D9803
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/SS2/SE is On. When M1183 is On, the mapping function is
disabled.

Example:

If the modules connected to ES2 from left to right are 04DA-E2, 04AD-E2 and 02PU-E2, and
M1183 is Off, the assignment is shown as below.

Order from left to right 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 = val.ue in X point
DA channel 1-4 channel 1-4 D9921 = axis state code
State code of DVP02PU-E2
Stag;tgzde 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 postivie 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. i
12 The postivie limit is reached. Axis 2
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 use instruction to clear the shown error codes.
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Function Group  Output clear signals when ZRN is completed
M1346

Number
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 20ms, and the clear signals to Y2, Y3 will be sent by Y5 for 20ms.

Function Group PLC LINK
M1350-M1356, M1360-M1439, D1355-D1370, D1399, D1415-D1465, D1480-
D1991

Number

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 and DVP-26SE V2.0 can connect to up to 32 slaves, and
read/write up to 100 words.)

access available for only 16 words)

Special D and special M corresponding to Connection ID1~ Connection ID8: (M1353 = OFF,

MAST

ERPLC

CONNECTION
ID1

CONNECTION
ID2

CONNECTION
ID3

CONNECTION
ID4

CONNECTION
ID5

CONNECTION
ID 6

CONNECTION
ID7

CONNECTION
ID8

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Special D registers

for storing the read/writt:

en 16 data (Auto-assign

ed)

D1480|D1496

\ |
D1495| D1511

D1512|D1528

! |
D1527|D1543

D1544[D1560
| |

D1559 | D1575

D1576 [D1592
! \

D1608[D1624
\ \

D1591 |D1607

D1623|D1639

D1640[D1656
\ \

D1655|D1671

D1672|D1688

| \
D1687|D1703

D1704|D1720

\ \
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 | wm1378 | M1379 | wm1380 | M1381 [ M1382 | M1383
Error flag for errors occurred when reading and writing (ON = normal; OFF = error)
M1392 M1393 | M1394 | M1395 | Mm1396 | 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 | Mi1431
4 s 4 s s s 4 4
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
ID9

CONNECTION
ID 10

CONNECTION
ID11

CONNECTION
ID12

CONNECTION
ID 13

CONNECTION
ID 14

CONNECTION
ID 15

CONNECTION
ID 16

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Read | Write
out in

Special

D registers for s

toring th

e read/written 16 pieces

of data

(Auto-assigned)

D1736|D1752

\ |
D1751 |D1767

D1768|D1784

\ \
D1783|D1799

D1800|D1816

\ |
D1815|D1831

D1832|D1848

| \
D1847|D1863

D1864|D1880

\ |
D1879|D1895

D1896|D1912

\ |
D1911 | D1927

D1928|D1944

\ |
D1943|D1959

D1960|D1976

| |
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
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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 | wm1370 | wm137a | Mm1372 | M1373 [ M1374 | M1375
Communication status of Connection ID#9-16 on PLC LINK (ON: communicating)
M1384 | M1385 | wm1386 | m1387 | M1383 | M1389 [ M1390 [ M1391
Error flag for errors occurred when reading or writing on Connection ID#9-16(ON = normal; OFF = error)
M1400 | M1401 [ Mm1402 | 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 [ Mi1435 | M1436 [ M1437 | M1438 [ M1439
y 5 y 5 y 5 5 5
Slave PLC*
CONNECTION|[CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
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

4. Special D and special M corresponding to Connection ID1~ID8: (M1353 = ON, access
available for up to 50 words) (DVP-12SE V1.6 and DVP-26SE V2.0 supports 100 words at
most.)

MASTER PLC
CONNECTION|CONNECTION
ID 4 ID5
Read | Write | Read | Write | Read | Write | Read | Write
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
| D19o1 | D1902 | D1903 | D1904 | D1905 | D1906 |

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.

CONNECTION
ID1
Read | Write
out in

CONNECTION
ID 2
Read | Write
out in

CONNECTION
ID 3

CONNECTION
ID 6

CONNECTION
ID7
Read | Write
out in

CONNECTION
ID 8
Read | Write
out in

D1900 D1907

M1360 | M1361 | M1362 | M1363 | M1364 | M1365 | M1366 | M1367
Communication status of Connection ID#1-8 on PLC LINK (ON: communicating)
M1376 [ Mi377 | wM1378 | M1379 | Mm1380 | 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 | M1396 | 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 | Mi1431
5 J 5 J J 5 J 5
Slave PLC*
CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION |[CONNECTION
ID1 ID2 ID3 ID4 ID5 ID 6 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
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5. Special D and special M corresponding to Connection ID9~ID16: (M1353 = ON, access

available for up to 50 words) (DVP-12SE V1.6 and DVP-26SE V2.0 supports 100 words at
most.)

MASTER PLC
CONNECTION|[CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
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
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 | D1910 [ D1911 | 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 | 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 | M137a [ 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 | Mi1435 | M1436 | M1437 | M1438 | M1439
J \ J \ J J \ J
Slave PLC*
CONNECTION|[CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION
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: HL0C8 (D200)

6. Special D and special M corresponding to Connection ID17~ID24: (M1353 = ON, access

available for up to 100 words) (Model supported: DVP-12SE V1.6 and DVP-26SE V2.0)
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 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
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
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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 | Mi1510 | Mi1511

| Y Y Y Y Y Y Y

CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION| CONNECTIO

1D 17 ID 18 ID 29 ID 20 ID 21 1D 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)

7. 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 and DVP-26SE V2.0)

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
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 | Mi1452 | 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 ID#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 | mis01 | 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 | Mi1515 | Mi1516 | M1517 [  Mi1518 | M1519

Y Y Y Y Y Y Y Y

CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION|CONNECTION| CONNECTIO

ID 25 ID 26 ID 27 1D 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.

¢) 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. 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
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10.

d)

e)

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.

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.

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.

Explanation: (up to 32 connections can be supported. The models which are supported now
are DVP-12SE V1.6 and DVP-26SE V2.0)

a)
b)

c)

d)

e)

PLC LINK is based on MODBUS communication protocol.

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.

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~I1D16
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~ID32 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~ID16 which carry station
number K3~K18. If D1399 = K3, and M1353 = On, In addition, Master PLC will send out
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.

Operation:

a)

b)

<)

d)

e)

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 simultabeous 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.
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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) 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).

b) 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~M21455 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.

c) 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.

d) 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
select Modbus Function HO3 (read multiple WORDSs) 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 WORDSs) for PLC LINK communication
function.

e) 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.

f) Master PLC conducts reading before writing. Both reading and writing is executed
according to the range specified by user.

g) Master PLC accesses slave PLCs in order, i.e. data access moves to next slave only when
access on previous slave is completed.

h) 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 HO4 to HO4 for the following series.

. ES2/ ES2-E | 12SA2/

Series Exp |ES2C | D | TS, | SS2 | 12SE | 26SE  28SA2
Firmware | 5 /g | 348 | V10 | V3.0 | V3.60 - V1.0 | V3.0
version

M1700~M1731 are corresponding to Connection ID 1~32 for 26SE series.

12. Auto mode and Manual mode:
a) 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.
b) 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.
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<)

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:

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.
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.

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 availanle range.

D1399 has to be set up before enabling PLC LINK. Setting up this register during PLC
LINK execution will not take effect.

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 connecitons 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.)

Disable this
function

Enable this

function Activate the establishment of

connection manually.

\4 \4

Set M1355 to ON
M1360~M1375: Activation status of

Set M1355 to OFF

connection ID#1-16

Disable this
function

Enable this

function Communication

with Modbus H17
funciton

A A

Set M1354 to ON 4,(%47 Set M1354 to OFF

Enable access up to 50 Enable access up to 16
words through PLC LINK words through PLC LINK

Set the data length t0
read/write for
connectio

Set M1353 to ON r(%‘ 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
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14. Example 1: Connect 1 Master and 2 Slaves by RS-485 and exchange 16 data between Master

and Slaves through PLC LIN

K

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 protocol
MOV K16 D1434 | Data length to be read from Slave ID#1
MOV K16 D1450 | Data length to be written into Slave ID#1
MOV K16 D1435 | Data length to be read from Slave ID#2
MOV K16 D1451 | Data length to be written into Slave ID#2
X1
—] }— Auto mode
Enable EASY PLC LINK
END
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 Slave PLC*2
Read D100 ~ D115 of Connecti
D1480 ~ D1495 ' o’ ~-onhection
ID#1
Write _ ;
D1496 ~ D1511 . — D200 ~ D215 of Connection
ID#1
Read
] - .
D1512 ~ D1527 D100 ~ D115 of Connection
ID#2
D1528 ~ D1543 . Write D200 ~ D215 of Connection
ID#2
¢) 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
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d)

Master PLC Preset value Slave PLC Preset value
D1512 ~ D1527 K6,000 D100 ~ D115 of Connection ID#2 K6,000
D1528 ~ D1543 K2,000 D200 ~ D215 of Connection ID#2 K2,000

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.

15. Example 2: Conncet DVP-PLC with VFD-M inverter and control the RUN, STOP, Forward
operation, Reverse operation through PLC LINK.
a) Write the ladder diagram program into Master PLC (ID#17)

16.

M1002

— | MOV K17 | D1121 | Master ID#

MOV H86 D1120 | COM2 communication protocol

SET M1120 | Retain communication setting

MOV K6 D1434 | Datalengthto beread

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 | Setthe Slave to be linked manually

SET M1360 | Link Slave ID#1

X1
—] |— Auto mode

Enable EASY PLC LINK

b)

d)
e)
f)

)]

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 50kHz.)

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: 1ms), 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.

Pulse input Enabling the _ Showing the input frequency
frequency detection (Unit: 0.001Hz)
X0 M1357 D1056/D1057 (32 bhits)
X1 M1358 D1058/D1059 (32 hits)
X2 M1359 D1246/D1247 (32 hits)

2. The minimum input frequency which can be detected by the function is 0.5Hz (K500), the
maximum input frequency which can be detected by the function is 1KHz (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 1KHz, 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 one thousandth.

5. Difference between the frequency detection function and SPD: The frequency detection
function is mainly used to detect the frequencies less than 1KHz, 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 K0 D1056 |
MO

O

If X0’ s input frequency is 50Hz, the 32-bit value in (D1057, D1056) will be K50000.
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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 .
Hardware counter Fet_chmng of the value in the \(alue which
signal h is fetched
ardware counter
C243/C245/C246/C247/C248/C251/C252| X6 M1598 Dlggﬁg“
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 (1700/1701)). The
value in a hardware counter is moved to a special D device when there is a transition in a
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.

3. 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.

4. Example: The value in C243 is fetched when there is a transition in X6’s signal from low to high.
Program in the PLC:

M1002
_| }7
M1000
_| |
M1000
1601 —F———

Function Group

When the conditional contacts are closed, execute the ramp-down on the

outputs

Number M1334, M1335

Contents:

1. When M1334 or M1335 is enabled, execute API59 PLSR/DPLSR instructions on YO or Y2 to
ramp-down when the conditional contacts are closed.

2. When M1334 or M1335 is enabled, execute AP1158 DDRVI or API159 DDRVA instructions on
CHO (CHZ1) to ramp-down when the conditional contacts are closed.

3. 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.

4. This function is available for the followings:

. ES2-E | 12SA2/
Series ES2/EX2| ES2-C EC5 SX2 SS2 12SE 26SE | 28SA2
Firmware
version
(including V3.42 V3.48 V1.00 V2.86 V3.28 V2.02 V1.0 V3.0
later
versions)
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. If the PLC detects that the external 24V voltage is unstable, the error LED
Function Group flash
ashes

Number M1019

Contents:

1. When M1019 is ON, if the PLC detects the external 24V voltage is unstable, the error LED
keeps flashing.

2. 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.

3. This function is available for the followings:

. ES2/ ES2-E | 12SA2/
Series EX2 ES2-C EC5 SX2 SS2 26SE | 26SE | 28SA2

V3.60 | V3.60 | V1.00 | V3.00 | V3.50 | V1.92 | V1.00 V3.0

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, D1403 = 0x5566.

4. This function is available for the followings:

Series 12SA2 [ SX2 12SE

Firmware version or

. V3.00 V2.00
later versions

. Check the input/output points of the digital extension module or number of the
Function Group .
special modules when power-on.
Number M1582 (should work with D1248, D1254, D1385)
Contents:
1. Set M1582 to ON to check the digital input points (D1248), the digital output points (D1254) or
the number of the 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 module for the PLC to check if the number is matched
with the value in D1143 when power-on.

2. When the numbers don’t match, the PLC stops running and record the error message. The
error code 16#C465 will be stored in D1004.

3. This function is available for the followings:

Series ES2/EX2/ES2-C ES2-E

Firmware version or

. V3.62 V1.48
later versions
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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 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/ECS o Steps
/SS2SA2/SX2
LD Load NO contact X, Y,M,S, T,C 0.76 0.64 | 1~-3
LDI Load NC contact X, Y,M,S, T,C 0.78 0.68 | 1~3
AND Connect NO contact in series X, Y,M,S,T,C 0.54 0.58 | 1~3
ANI Connect NC contact in series X, Y,M,S, T,C 0.56 0.62 | 1~-3
OR Connect NO contact in parallel X, Y,M,S,T,C 0.54 0.62 | 1~-3
ORI Connect NC contact in parallel X, Y,M,S,T,C 0.56 0.64 | 1~-3
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. Stores _current N/A 0.74 0.68 1
- result of program evaluation
MRD Reads the_: stored current result N/A 0.64 0.54 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 coll Y,S,M 0.88 0.68 | 1~-3
SET Latches the ON status Y,S,M 0.76 0.68 | 1~3
RST Resets contacts, registers or coils E '\él S, T.CD, 2.2 1.04 3
MC Master control Start NO~N7 1 0.8 3
MCR Master control Reset NO~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 P0O~P255 0.4 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 1.66 072 1
— contact
PN Positive contact to Negative N/A 162 072 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/EX2/ SA2
LD X,Y,M,S, T,C Load NO contact 1~3 con |SS2|ag |SX2

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 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 2.40 (and above) 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).

Program example:

Ladder diagram:

Ladder diagram:

Instruction:

LD X0
AND X1
ouT Y1
Instruction:

LD X5E2
AND X1
ouT Y1l

Operation:

Load NO contact X0

Connect NO contact X1 in series

Drive coil Y1

Operation:

Load NO contact X3
(SupposeE2=K-2)

Connect NO contact X1 in series

Drive coil Y1
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Mnemonic Operands Function Program steps Controllers
ES2/EX2/ SA2
LDI X,Y,M,S,T,C Load NC contact 1~3 ccs  |SS2|gE |SX2

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. 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 2.40 (and above) 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).

Program example:

Ladder diagram:

X0 X1

Hii— o

Ladder diagram:

Ho ek -

Instruction:

LDI X0
AND X1
ouT Y1
Instruction:

LDI X7F5
AND X1
ouT Y1l

Operation:
Load NC contact X0
Connect NO contact X1 in series

Drive coil Y1

Operation:
Load NC contact X12
(Suppose F5=K3)
Connect NO contact X1 in series

Drive coil Y1
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Mnemonic Operands Function Program steps
AND | X, Y,M s T,C | ConnectNO 1-3
contact in series

Controllers

ES2/EX2/
EC5

SS2

SA2

SE

SX2

Explanations:

1. The AND instruction is used to connect NO contact in series.
2. DVP-ES2/EX2 series PLCs whose version is 3.20/DVP-SS2 series PLCs whose version is
3.00/DVP-SAZ2 series PLCs whose version is 2.60/DVP-SE series PLCs whose version is

1.20/DVP-SX2 series PLCs whose version is 2.40 (and above) 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).

Program example:

Ladder diagram:

X1 X0

P

Ladder diagram:

X1

B ) I

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

ANI X, Y, M, S, T,C

Connect NC contact

in series

Program steps Controllers
ES2/EX2/ SA2
1~3 EC5 SS2 SE SX2

Explanations:

1. The ANl instruction is used to connect NC contact in series.
2. 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 2.40 (and above) 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).

Program example:

Ladder diagram:

}_)|(1 X0 :

Ladder diagram:

X1 LD X1
ANI X15F4

Instruction:

LD X1
ANI X0
ouT Y1

Instruction:

ouT Y1

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 coll
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Mnemonic Operands Function Program steps
OR X,Y,M,S,T,C Connect NO contact 13
in parallel

Controllers

ES2/EX2/
EC5

SS2

SA2
SE

SX2

Explanations:

1. The ORinstruction is used to connect NO contact in parallel.
2. 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 2.40 (and above) 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).

Program example:

Ladder diagram:
X0
X1 ’ :

Ladder diagram:

X0

|1
[N
==

Instruction:
LD
OR
ouT

Instruction:
LD
OR

ouT

X0
X1
Y1

X0
XOF1

Y1l

Operation:

Load NO contact X0

Connect NO contact X1 in parallel

Drive Y1 coll

Operation:

Load NO contact X0

Connect NO contact X5 in parallel
(Suppose F1=K5)

Drive Y1 coill
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Mnemonic Operands

Function

ORI X, ,M,S,T,C

Connect NC contact

in parallel

Program steps Controllers
ES2/EX2/ SA2
1-3 2o ss2| Y| sxe

Explanations:

1. The ORI instruction is used to connect NC contact in parallel.

2. 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 2.40 (and above) 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).

Program example:

Ladder diagram:

X0
| 11

i

Ladder diagram:

X0
| 1|

ORI X7E6
LDI | X7E6

Instruction:

LD X0
ORI X1
ouT Y1l

Instruction:
LD X0

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

ANB Connect a block in series

1

ES2/EX2/
EC5

SS2

SA2
SE

SX2

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 aAnB X1
I I

T

Block A Block B

Instruction:
LD X0
ORI X2
LDI X1
OR X3
ANB

ouT Y1l

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/EX2/ SA2
ORB Connect a block in parallel 1 Ecs  |SS2|gg |SX2

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:
%0 X1 BlockA LD X0 Load NO contact X0
—1 v @ ANI X1 Connect NC contact X1 in series
_)|>|2_)|(|3_ \ORB LDI 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 coil
Mnemonic Function Program steps Controllers
ws | et |1 | g

Explanations:

As the start of branches, MPS stores current result of program evaluation at the point of

divergence.
Mnemonic Function Program steps Controllers
Reads the stored current result from ES2/EX2/ SA2
SS2 SX2
MRD previous MPS 1 EC5 SE

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
End of branches. Pops (reads and
MPP resets) the stored result in previous 1
MPS.

Controllers

ES2/EX2/
EC5

SS2

SA2
SE

SX2

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 can not be applied without a corresponding MPP

2. Max. 8 MPS-MPP pairs can be applied.

Program example:

Ladder diagram:

X0

7 X1

el
[l

¥
MPP

oo
G

o

END

Instruction:
LD X0
MPS

AND X1
ouT Y1
MRD

AND X2
ouT MO
MPP

ouT Y2
END

Operation:

Load NO contact X0

Store current status

Connect NO contact X1 in series

Drive Y1 coil

Read the stored status

Connect NO contact X2 in series
Drive MO caoil

Read the stored status and reset

Drive Y2 coil

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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3.

Instruction Set

Mnemonic Operands Function Program steps Controllers
. ES2/EX2/ SA2
ouT Y, M, S Output coil Eos  |SS2|gp |SA2

Explanations:

1.  Output the program evaluation results before OUT instruction to the designated device.

2. For the following firmware versions and later versions, DVP-ES2/EX2 series PLC: V3.20;
DVP-SS2 series PLC: V3.00; DVP-SA2 series PLC: V2.60; DVP-SE series PLC: V1.20;

DVP-SX2 series PLC: V2.40, 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

Caoil
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

S

Ladder diagram:

X0 X1

i

ouT

Instruction: Operation:
LDI X0 Load NC contact X0
AND X1 Connect NO contact X1 in series
ouT Y1 Drive Y1 coil
Instruction: Operation:
E’ LDI X0 Load NC contact X0
AND X1 Connect NO contact X1 in series
ouT Y10F0

Drive Y5 coil (Suppose FO=K-3)
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Mnemonic Operands Function Program steps Controllers
Latches the ON ES2/EX2/ SA2
~ SS2 SX2
SET Y, M, S status 1~-3 EC5 SE

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. For the following firmware versions and later versions, DVP-ES2/EX2 series PLC: V3.20;
DVP-SS2 series PLC: V3.00; DVP-SA2 series PLC: V2.60; DVP-SE series PLC: V1.20;
DVP-SX2 series PLC: V2.40, 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.

Program example:

Ladder Diagram: Instruction: Operation:
X0 YO LD X0 Load NO contact X0
|—| I—M—| SET | Y1 | . .
ANI YO 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
2
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
Y,M,S, T,C,D,E, | Resets contacts ES2/EX2/ SA2
1 1 1 1 1 1 ’ 1 SSZ SX2
RST F registers or coils 3 EC5 SE

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,E,F The content is set to 0.

State of designated devices remains the same when RST instruction is not executed.

2. For the following firmware versions and later versions, DVP-ES2/EX2 series PLC: V3.20;
DVP-SS2 series PLC: V3.00; DVP-SA2 series PLC: V2.60; DVP-SE series PLC: V1.20;

DVP-SX2 series PLC: V2.40, 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.

Program example:

Ladder diagram:

X0
}—H—| RST | Y5 |

Ladder diagram:

X0
B ey

Instruction:

LD X0
RST Y5
Instruction:

LD X0
RST Y5EO

Operation:
Load NO contact X0

Reset contact Y5

Operation:
Load NO contact X0
Reset contact Y5
(Suppose E0=KO0)
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Mnemonic| Operands Function Program steps Controllers
Master control ES2/EX2/ SA2

~ SS2 SX2
MC/MCR NO-N7 Start/Reset 3 EC5 SE

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

instructions

Stay intact

Application instructions

All disabled.
The FOR-NEXT nested loop will still execute back and forth for N

instructions between MC and MCR.

times. Instructions between FOR-NEXT will act as other

Note: MC-MCR master-control instruction supports max 8 layers of nest levels. Please use the

instructions in order from NO~ N7.

Program example:

Ladder diagram:

X0

—— MC NO
X1
HE— G
x2
—— MC N1
X3
HE— G
g
MCR N1
4
MCR NO
il v Ea

Instruction:

LD X0
MC NO
LD X1
ouT YO
LD X2
MC N1
LD X3
ouT Y1l
MCR N1

Operation:

Load NO contact X0
Enable NO nest level
Load NO contact X1

Drive coil Y1

Load NO contact X2
Enable N1 nest level
Load NO contact X3

Drive coil Y1

Reset N1 nest level
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MCR

LD
MC
LD
ouT

MCR

NO

X10
NO

X11
Y10

NO

Reset NO nest level

Load NO contact X10

Enable NO nest level
Load NO contact X11

Drive coil Y10

Reset NO nest level

Mnemonic Function Program steps Controllers
ES2/EX2/ SA2
END Program End 1 Ecs  |SS2| g |SX2

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/EX2/ SA2
NOP No operation 1 Ecs  |SS2| g |SX2
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

itted in the | i .
omitted in the ladder diagram NOP No operation
X0 / ouT Y1 Drive coil Y1
HE— GO
Mnemonic Function Program steps Controllers
. . ES2/EX2/ SA2
NP Negative contact to Positive contact 1 ECcs  |S52| g [SX2

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:

MO M1

I ———C v0 >

Timing Diagram:

VO p—

Instruction:
LD MO
AND M1
NP

ouT YO

Operation:

Load NO contact MO

Connect NO contact M1 in series

Negative contact to Positive contact

Drive coil YO

—

ML 1 1

- Ascan cycle
P

YO

. Ascan cycle
Vs
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Mnemonic Function Program steps Controllers
. . ES2/EX2/ SA2
PN Positive contact to Negative contact 1 EC5 SS2 SE SX2
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
H ———C v0 D _ )
PN Negative contact to Positive contact
ouT YO Drive coil YO

Timing Diagram:
MO | | | |
M1 _| | :

© A'scan cycle - A scan cycle
V's V'S

YO
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3.3 Pointers
Mnemonic Operands Function Program steps Controllers
ES2/EX2/ SA2
P PO~P255 Pointer 1 Ecs  |SS2| g |SX2
Explanation:

Pointer P is used with APl 00 CJ and APl 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:

X|0—| cJ | P10 |
34

X1
P10 |4®

Instruction:
LD X0
CJ P10
P10

LD X1
ouT Y1l

Operation:

Load NO contact X0

Jump to P10

Pointer P10

Load NO contact X1

Drive coil Y1
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3.4 Interrupt Pointers

Mnemonic Function Program steps Controllers
. ES2/EX2/ SA2
| Interrupt program pointer 1 EC5 SS2 SE SX2

Explanations:
An interruption program has to start with a 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:
£l El Enable interruption
Allowable range | p X1 Load NO contact X1
X1 for interruption
- |4® OUT Y1 Drive Y1 coil
DI . . .
Pointer of = DI Disable interruption
interruption @
program \ FEND
X2 FEND Main program ends
1001 | < : > . 1001 Interruption pointer
ﬁ Interrup't|on
subroutine LD X2 Load NO contact X2
IRET
ouT Y2 Drive Y2 coll

IRET Interruption return
External interrupt:
ES2 supports 8 external input interrupts: (1000/1001, X0), (1100/1101, X1), (1200/1201, X2),
(1300/1301, X3), (1400/1401, X4), (1500/1501, X5), (1600/1601, X6) and (1700/1701, X7). (01,
rising-edge trigger 1, 00, falling-edge trigger 1)

Timer Interrupts:

ES2 supports 3 timer interrupts: 1602~1699, 1702~1799, (Timer resolution: 1ms), 1805/1899, 1 point
(Timer resolution=0.1 ms), available for SE/ES2-E/ECS5, 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.
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3.5 Application Programming Instructions

1.

PLC instructions are provided with a unigue 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

12

MOV

Pl & M@

Move

ES2/EX2/
EC5

SS2

SA2

SE

SX2

oP

Type

Bit Devices

Word devices

Program Steps

X

Y

M| S | K| H |[KnX|KnY

KnMIKnS| T |C|D | E

* * * *

* * * *

*
*

*

* * * * * *

MOV, MOVP: 5 steps
DMOV, DMOVP: 9 steps

PULSE

16-bit

32-bit

ES2EX2 SA2
/Ecs | 5% sE

ES2/EX2 SA2
SX2 JEC5 SS2 SE

ES2/EX2

SX2 /EC5

SS2

SA2

SX2

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, Sa.

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.

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.

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 API 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
}—{ —— MoV K10

e D@
D10
~—  —
Instruction Operand
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Mnemonic : Indicates the name and the function of the instruction

Operand . The parameter setting for the instruction

(8D | Source: if there are more than one source is required, it will be indicated as Si, S2....etc.

Do....etc.

(DD | Destination: if there are more than one destination is required, it will be indicated as D,

n2...etc.

If the operand can only be constant K/H or a register, it will be represented as m, mz, mz, n, na,

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

X0
— — ™MoV K10

D10

32-bit DMOV instruction

X1
— — DMOV D10

D20

When X0 = ON, K10 will be sent to D10.

When X1 = ON, the content in (D11, D10) will be
sent to (D21, D20).
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Explanation of the format of application instruction

:

3

:

:

¢

API Mnemonic Operands Function Controllers
10 ||D| cwmP P (D) Compare ES2/EX2[SS2[SA2[SX2
Type| Bit Devices Word Devices Program Ste ps
OoP X 1Y | M| S |K|H]|KnX| KnY|KnM Kns‘ T C E CMP,CMPP: 7 steps
@{ S, * | = . . * * | % = DCMP, DCMPP: 13steps
S»2 x| x| * * * * | *
D S | | Y@
> PULSE 16-bit 32-bit
ES2/EX2 [SS2[SA2][sx2| ES2/EX2 [SS2[sA2[SX2| ES2/EX2 [SS2[SA2][SX2

(1) API number for instruction

(2) The core mnemonic code of instruction

A prefix “D” indicates a 32 bit instruction

A suffix “P" in this box indicates a pulse instruction

supports index E and F.

A symbol “*” is given to device which can be used for this operand

» Operand format of the instruction

(4> Function of the instruction

Continuous execution vs. Pulse execution

(5) Applicable PLC models for this instruction

(7> Steps occupied by the 16-bit/32-bit/pulse instruction

(8 Applicable PLC models for 16-hit/32-bit/pulse execution instruction.

» A symbol “*” is the device can use the index register. For example, device D of operand S1

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.

2. 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.

3. 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
|—| MOVP D10 D12 ) ) ) 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
|—| MOV D10 D12 . . 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 ~ C199.

When the 32-bit counters C200 ~ C255 are used as data registers, they can only be

designataed by the operands of 32-bit instructions.

Operand Data format

1.
2.
3.

X, Y, M, and S are defined as bit devices which indicate ON/OFF status.

16-bit (or 32-bit) devices T, C, D, and registers E, F are defined as word devices.

“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 ~ K4, for 32-bit
instruction, n = K1 ~ K8). For example, K2MO refers to 8 bits, MO ~ M7.

When X0 = ON, the contents in MO ~ M7 will be

X0
}_{ |— MoV | k2mo | D10 moved to b0 ~b7 in D10 and b8 ~b15 will be
set to “0".
Kn values
16-bit instruction 32-bit instruction

Designated value: K-32,768 ~ K32,767

Designated value: K-2,147,483,648 ~
K2,147,483,647

16-bit instruction: (K1~K4) 32-bit instruction: (K1~K8)
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K1 (4 bits) 0~15 K1 (4 bits) 0~15
K2 (8 bits) 0~255 K2 (8 bits) 0~255
K3 (12 bits) | 0~4,095 K3 (12 bits) | 0~4,095
K4 (16 bits) | -32,768~+32,767 K4 (16 bits) | 0~65,535
K5 (20 bits) | 0~1,048,575
K6 (24 bits) 0~167,772,165
K7 (28 hits) 0~268,435,455
K8 (32 bits) -2,147,483,648~+2,147,483,647
Flags

1. General Flags

The flags listed below are used for indicating the operation result of the application

instruction:

M21020: 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 ~
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

X0
IS py==t
M

M1029

|_

2. Error Operation Flags

MO
DSW| X10 | Y10| DO | KO
RST| MO

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.

Device

Explanation

M1067

When operational errors occur, M1067 = ON. D1067 displays the error code.
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D1067 D1069 displays the address where the error occurs. Other errors occurring will
D1069 update the contents in D1067 and D1069. M1067 will be OFF when the error is

cleared.
M1068 When operational errors occur, M1068 = ON. D1068 displays the address
D1068 where the error occurs. Other errors occurring wil not update the content in

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~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~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, APl 69 SORT, API
70 TKY, API 71 HKY, API 72 DSW, API 74 SEGL, API 75 ARWS.

Only 4 instruction can be executed at the same scan cycle: AP1 56 SPD, API 169 HOUR.
There is no limitation on the times of using the high-speed output instructions API1 57 PLSY,
API 58 PWM, API 59 PLSR, API 156DZRN, API 158 DDRVI, API 159 DDRVA and APl 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, API1 101 MODWR, API 102 FWD, API 103 REV, API 104 STOP, API 105 RDST,
APl 106 RSTEF , APl 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.

For 16-bit data, K1~K4 are applicable. For 32-bit data, K1~K8 are applicable. For example,
K2MO refers to a 8-bit value composed of MO ~ M7.

Valid data

—-_— ——

M15 M14 M13 M12 M11 M10 M9 M8 M7 M6 M5 M4 M3 M2 M1 MO
[of1fJofJaJoJafJofJafJoJaJolafofJaJola]

Low byte
l Transmit to
Resetto 0

D1: 0:0 :0:0:0:0:0:0[0]J1]JoJ1JoJ1]o]z1]

IO TS TR SR e e )

b1l5 Dbl4 bl3 bl2 bll bl0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

l Equals
Low byte

Di{oJoJoJofofoJoJoJofJafof1JoJalof1]

Transmit KIMO, K2MO0, K3MO to 16-hit 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 K1MO0, K2MO0, K3MO0, K4M0, K5MO0, K6MO, K7MO to 32-bit registers.

When the Kn value is specified as K1~K3 (K4~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
F——7 &in | k2xo | 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 FLD> FAND
FOR

Binary Floating Point
DVP-PLC represents floating point value in 32 bits, following the IEEE754 standard:

8-biL—\\\ 23-Dbit
|S| exponent | mantissa
b31 bo
L————)— Sign bit
0: positive
1: negative

Equation (~1)° x25°® x1.M;B =127
Therefore, the range of 32-bit floating point value is from +2-126 to +2*128 j e, from +1.1755x1038 to
+3.4028%10%%,

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=10000011%

Step 4: Combine the sign bit, exponent and mantissa into a floating point

010000011 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".

1 10000011 011100000000000000000002=C1B8000016

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) bl DO(b15~b0) —»|

7 25 25 1 0 -1 -2 -3 2717 2718 2—19 2720 2—21 2722 2723

[s Jer]ee[Es5] §S T[E1]Eo]A22]Aa21]A20[G G JA6[A5[Asa[Aa3]az2]A1]A0]

b31 b30 b29 b28 b24 b23 b22 b21 b20 b6 b5 b4 b3 b2 bl bo

|e>le—38 bits of exponent—p|< 23 bits of mantissa ——|
A

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 DO] x 10 [exponentD1]

Constant DO = +1,000 ~ +9,999

Exponent D1 =-41 ~ +35

The constant 100 does not exist in DO because 100 is represented as 1,000 x 101. The range of

decimal floating point is #1175 x 104! ~ +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.

16-bit 16-bit
. F0 | | E0 |
— 32bit —
. F0 | EO |

High byte  Low byte

There are 16 devices including EO ~ E7 and FO ~ 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
E. In this case, F will be covered up by E and
cannot be used; otherwise, the contents in E may
become incorrect. (We recommend you use MOVP
instruction to reset the contents in D to O when the
PLC is switched on.)

= Combination of E and F when you designate a
32-bit index register: (EO, FO0), (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

3.6.1Loop Control

Mnemonic Applicable to STEPS
AP : : PULSE Function ES2 SA2 : )
16 bits 32 bits EX2|SS2| | SX2 | 16-bit | 32-bit
EC5
00 CJ - v | Conditional jump vl ivi|iv]v]| 3 -
01 | CALL - v | Call subroutine vl ivi|iv]v]| 3 -
02 | SRET - - | Subroutine return | v | v |V 1 -
03 IRET - - Interrupt return vl vi|v]| v 1 -
04 El - - | Enable interrupt vilv|v|v 1 -
05 DI - - | Disable interrupt il v v | v 1 -
06 | FEND i i The end of the main program P VR R 1 i
= (First end)
07 | WDT - v | Watchdog timer refresh v v |V 1 -
08 FOR - - | Start of a For-Next Loop V| v |v ]|V 3 -
09 | NEXT - - | End of a For-Next Loop VI v |v ]|V 1 -
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API Mnemonic Operands Function Controllers
00 caa |p| Conditional Jump ES2EX! | ss2| 42| sx2
OP Range Program Steps
s |PO~P255 CJ, CJP: 3 steps
PULSE 16-bit 32-bit
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. ClJinstruction 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)
b)
<)

d)

e)

)

Y, M and S remain their previous status before the conditional jump takes place.

10ms and 100ms timer that is executing stops.

Timer T192 ~ T199 that execute the subroutine program will continue and the output
contact executes normally.

The high-speed counter that is executing the counting continues counting and the output
contact executes normally.

General counters stop executing.

If timer is reset before CJ instruction executes, the timer will still be in the reset status
while CJ instruction is being executed.

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)

G

Program example 2:
1. Theinstruction 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.

—>|<)O—| MC NO |
—>|<)2—| ci | po |
—>|(3),—| ci | p1 |

X1
—||—| MC N1 | ol lo
M1000

P1 —H—®

MCR N1

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 can not 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

Device before CJ execution| during CJ execution during CJ execution
M1, M2, M3 OFF | ML M2, M3 Y11, M20, S1 OFF
OFF—ON
YM.S M1, M2, M3
’ ’ *1
M1, M2, M3 ON ON—OFE Y1™, M20, S1 ON
M4 OFF M4 OFF—ON Timer is not activated
10ms, - - "
100ms Timer TO immediately stops and
N M4 ON M4 ON—OFF is latched. When MO ON - OFF,
Timer -
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
C0~C234 M7 OFF, M10 is M10 is ON/OEE Counter CQ stops and latched.
. . When MO is OFF, CO resumes
ON/OFF triggered triggered .
counting.
M11 OFF M11 OFE—ON Application instructions will not
be executed.
Application The skipped application
instruction M11 ON M11 ON—OEF instruction will not be executed

but API 53~59, API 157~159
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~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~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.

. s N TN
—F—— RsT | T240 |
————— ™R | T240 | K000 |
———— RsT | co |

— ——— onT |
——— wmov | k3 | po |
Po —— <1 |

P63 — F——— RsT | T240 |
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API Mnemonic Operands Function Controllers
o1 CALL |P| & Call Subroutine ES2EX! | ss2| 42| sx2
OP Valid Range Program Steps
s |PO~P255 CALL, CALLP: 3 steps
PULSE 16-bit 32-bit
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:

1.

o M 0N

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
02 SRET Subroutine Return ESéESXZ/ SS2 Sspfgz SX2
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.
PULSE 16-bit 32-bit

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.

20

24

P2

FEND

Program example 2:

M1
— : D
.
HE—GD
‘ SRET Subroutine return

Subroutine

iy
X0
—||—| CALL | p2 |Ca||subroutine P2
X1
— 0
iy

1. When the rising-edge of X20 is triggered, CALL P10 instruction will transfer execution to

subroutine P10.

o > w DN

When X21 is ON, execute CALL P11, jump to and run subroutine P11.
When X22 is ON, execute CALL P12, jump to and run subroutine P12,
When X23 is ON, execute CALL P13, jump to and run subroutine P13.
When X24 is ON, execute CALL P14, jump to and run subroutine P14. When the SRET

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

X0
—

1

INC

DO |\

X20

:

—|ﬂ—| CALL | P10 |

P12

Main
Program

P13

Subroutine

e | o1 |
—|X/|—2 — INC D10 H
X21

— | CALL P11
e [ on |
—XVT——| INC | D20 H
—x|2|2—| caLL | P12 |
—ﬁ INC D21

SRET

P14

> Subroutine

Subroutine

> Subroutine

X2
—A INC D30

X23

—||—| CALL | P13 |
X2

—A INC D31

X2

— INC D40

Y22

X24

—H—| CALL | P14 |
X2

—A INC D41

X2

—|/|——| INC | D50

i

END

> Subroutine
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API Mnemonic Function Controllers
03 IRET Interrupt Return ESééE;( ?ss2 Sspéz SX2
OoP 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
PULSE 16-bit 32-bit
API Mnemonic Function Controllers
04 El Enable Interrupt Eséfg( ?ss2 Sspfgz SX2
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~M1059
PULSE 16-bit 32-bit
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API Mnemonic Function Controllers
. ES2/EX2/ SA2
05 DI Disable Interrupt Ecs  |552| g |SX2
OoP Descriptions Program Steps
No contact to drive the instruction is required. DI: 1 step

DI instruction disables PLC to accept interrupts.

NIA When the special auxiliary relay M1050 ~ M1059 for
disabling interruption is driven, the corresponding

interruption request will not be executed even in the range

allowed for interruptions.

PULSE 16-bit 32-bit

ES2/EX2 SAZ ES2/EX2 SAZ ES2/EX2 SA2
Ecs | SS?| se | S*2| jecs [SS?| se [S*?| jecs |SS?| s | SX?

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 1/O is required during the interruption, write REF instruction in the program to

update the state of I1/0O

Points to note:

Interrupt pointers (I):
a) External interrupts: 8 points including (1000/1001, X0), (1100/1101, X1), (1200/1201, X2),

(1300/1301, 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 1605~1699 and 1705~1799 (Timer resolution = 1ms), Timer
interrupts: 1 point including 1805~1899 (Timer resolution = 0.1ms), available for SE,
ES2-E/ECS5, for other modules, this function is available for modules with firmware V2.00 or

later.
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b) High-speed counter interrupts: 8 points including 1010, 1020, 1030, 1040, 1050, 1060, 1070, and
1080. (used with API 53 DHSCS instruction to generate interrupt signals)
¢) 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 1605~1699
M1057 Disable timer interrupts 1705~1799 and 1805~1899
M1059 Disable high-speed counter interruptions 1010~1080
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(X0) 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.
El
» U
] Enabled interrupt
DI

} Disabled interrupt

o]

} Enabled interrupt

MO
101D
D } Interrupt subroutine A
IRET
M1
G
D' Interrupt subroutine B

I IRET |
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API Mnemonic Function Controllers
06 FEND The End of The Main Program (First End) ESE/CI:E;(Z/ SS2 SS'L\EZ SX2
OP Descriptions Program Steps
N/A No contact to drive the instruction is required. FEND: 1 step
PULSE 16-bit 32-bit
Explanations:
1. 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.

3. CALL subroutines must be placed after the FEND instruction. Each CALL subroutine must end
with the SRET instruction.
4. Interrupt subroutines must be placed after the FEND instruction. Each interrupt subroutine
must end with the IRET instruction.
5. 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.
6. |If several FEND instructions are in use, place the subroutine and interruption service
programs between the final FEND and END instruction.
7. When CALL instruction is executed, executing FEND before SRET will result in errors.
8. When FOR instruction is executed, executing FEND before NEXT will result in errors.
CJ Instruction Program Flow
st ] o P
.
_>|<1 P63
5
e

o
(<2}
w

Command CALL subroutine |

SRET

1301 Interrupt subroutine

IRET

i

END
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CALL Instruction Program Flow

The program flow ; >

when X0=off, : 0
X1=off :

m

The program flow
when X0=0Off,
Main program X1=0n.

!

léié

CALL P63

Main program

FEND
PO Main program

FEND

!

P63

|

Command CALL subroutine

sRet | Ve :

1301 Interrupt subroutine

i

IRET

m
z
o]
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API Mnemonic Function Controllers
07 WDT | P | Watchdog Timer Refresh ESE/CI;E;( ?|ss2 SSAEZ SX2
OP Descriptions Program Steps
N/A WDT, WDTP: 1 step
PULSE 16-bit 32-bit

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.

2. 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

STEPO END(FEND)

WllDT

[e——e—
T1 T2

ii. Use the setvalue 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.

2. 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
L | ——— WwWDT ——> Watchdog timer reset

150ms program

END
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API || Mnemonic Operands Function Controllers
ES2/EX2/ SA2
08 FOR D) Start of a FOR-NEXT Loop tos |SS2|gg SX2
Type | Bit Devices Word devices Program Steps
OP X|Y|M|S|K|H|KnX|KNYI[KNnMIKnS| T |C|D | E | F |FOR: 3 steps
S * * * * * * * * * * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2| aE | SX2 | T jEcs | SS2| &g | SX2 | Jecs | SS2 | &g | SX2
Operands:
S: The number of times for the loop to be repeated.
APl || Mnemonic Function Controllers
ES2/EX2/ SA2
09 NEXT End of a FOR-NEXT Loop Ecs |S552| g [SX2
OoP Descriptions Program Steps
N/A  |No contact to drive the instruction is required. NEXT: 1 step
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TUEqs | SS2 | Gg | SX2 | Ece | SS2| & |SX2

Explanations:

1. FOR and NEXT instructions are used when loops are needed. No contact to drive the

instruction is required.

N=K1, N is regarded as K1.

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.

“N” (humber of times loop is repeated) may be within the range of K1 to K32767. If the range

FOR~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.

4B|FOR|K3| Ly

FOR | K4 |

;

B A

a |6

a

Program example 2:
When X7 = OFF, PLC will execute the program between FOR ~ NEXT. When X7 = ON, CJ

instruction jumps to P6 and avoids executing the instructions between FOR ~ NEXT.

X7
— " <J P6
MO

—)}—— mov KO DO

FOR K3
MO
—/ MOV DO D1
INC DO
MEXT
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Program example 3:
Users can adopt CJ instruction to skip a specified FOR ~ NEXT loop. When X1 = ON, CJ

instruction executes to skip the most inner FOR ~ NEXT loop.

X0
———— TMR | To | K10 |

| FOR |Kax100

X0
———— inc | Do |
| FOR | k2 |
X0
———— INC D1 |
| FOR | k3 |
X0
—WP——————{INC | D2 |
} FOR | K4 |
X0
—— WDT

——— inc | D3 |
————— c3 | Po |

| FOR | K5 |

—++——————{ INC | D4 |

PO NEXT
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3.6.2 Transmission Comparison

Mnemonic Applicable to STEPS

API . ) PULSE Function ES2 SA2 . .

16 bits 32 bits EX2| 882 _ | SX2 |16-bit | 32-bit

EC5

10 | CMP DCMP v | Compare viliviliv]v] 7 13
11| ZzCP DZCP v’ | Zone compare Vi ivi|ivi|iv]9 |17
12 MOV DMOV v | Move vilvi|v]|v 5 9
13 | SMOV - v | Shift move v iv|iv]|v |11 -
14 CML DCML v | Complement vilv|v|v 5 9
15 | BMOV - v" | Block move Vil v vV 7 -
16 | FMOV |DFMOV | v |Fill move vilv|v]|v 7 13
17 XCH DXCH v" | Exchange vilvi|v]|v 5 9
18 BCD DBCD v" | Convert BIN to BCD ViV v|v 5 9
19 BIN DBIN v" | Convert BCD to BIN v vV 5 9
343| MOV DMOV v | Move vilvi] v v 5 9
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
10 |[D| cMP |P| GD G (@ | Compare Ecs  |55?| sg [3%?
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|[KnNYI[KNnMIKnS| T |C|D|E | F|CMP, CMPP: 7 steps
S1 L T 1 I DCMP, DCMPP: 13 steps
82 * * * * * * * *
D * * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TEcs |52 | ap | SX2 | JEce | SS2| & | SX2
Operands:

Si1: Comparison Value 1

Expl

anations:

S2: Comparison Value 2

D: Comparison result

1. The contents of S1 and Sz 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=ONifS1>S2, D+1=0ONifS1=S,,

4. |If operand S1, Sz use index register F, only 16-bit instruction is available.

Program example:

D, D +1, D +2 hold the comparison results,
D+2=0ONifS1<S>

1. IfDissetas YO, 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

—||——| CmP | K10 | D10 | YO |

Y0

— — 1fK10>D10, YO=0n
Y1

—| — 1fK10=D10,Y1=0n
Y2

— — 1fK10<D10, Y2=0On

3. Use RST or ZRST instruction to reset the comparison result.

X10

RST
RST M1
RST M2

X10
MO }—MiZRST MO

M2
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
11 |[D| zcP |P |G G2 & (@D | Zone Compare tos |SS2| g SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|HI|KnX|KnNY|[KNnMKnS| T |C |D|E | F |ZCP, ZCPP: 9 steps
S1 LR I Y ¥ IDZCP, DZCPP: 17 steps
SZ * * * * * * * * * * *
S * * * * * * * * * * *
D * * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap |SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| &g |SX2
Operands:

S1: Lower bound of zone comparison

value D: Comparison result

Explanations:

Sz: Upper bound of zone comparison ~ S: Comparison

1. Sis compared with its lower bound Si and upper bound S2. 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> Sz, the instruction takes Si as the

15t 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=ONifS1>S, D+1=0ONifS1 =S =S,

Program example:

D, D +1, D +2 hold the comparison results,

D+2=0ONifS2<S

1. If Dis setas 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.

—|X|O——| ZCP | K10 | K100 | C10 | MO |

MO
— — 1fCc10 < K10, MO =0On

M1

— — IfK10£C10 £K100,M1=0n

M2
— — 1fC10>K100,M2=0n

3. Use RST or ZRST instruction to reset the comparison result.

X0

X0
[wst [ wo | ft——zrsT[ wo [ we ]
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API Mnemonic Operands Function Controllers
12 ||[p| MoV |P| D @ | Move e |ss2| Y |sx2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnYI[KNnMKnS| T |C|D|E|F|MQOV, MOVP: 5 steps
S * * : : : : * : * : DMOV, DMOVP: 9 steps
PULSE 16-bit 32-bit
Operands:

S: Source of data

Explanations:

D: Destination of data

1. When this instruction is executed, the content of S will be moved directly to D. When this

instruction is not executed, the content of D remains unchanged

2. Ifoperand 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.

a) When X0 = OFF, the content of DO remains unchanged. If X0 = ON, the data in K10 is

moved to DO.
b) 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.

X0
— —— MoV K10 DO
X1
—H—| MOV TO D10 |
X2
— | DMOV D20 D30
4| DMOV | c235 D40 |
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API Mnemonic Operands Function Controllers
Shift ES2/EX2/ SA2

13| | sMmov [P @ @ @ D yove fco |5%2| o |52

Type | Bit Devices Word devices Program Steps
oP XY |M|S|K|H|KnX|[KnYKnMKnS| T |C|D|E | F |SMOV, SMOVP: 11 step

S * * * * * * * * *

mi L *

mo L *

D * * * * * * * *

n * *

PULSE 16-bit 32-bit

Operands:

S: Source device  maq: Start digit to be moved from source device m2: 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, mz
digits of contents starting from digit mz (from high digit to low digit) of S will be sent to mz 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. Therangeofmi:1-4
2. Therange of mz: 1 —ma

3. Therange of n: mz2—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 ~ 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)
l Auto conversion

y y
100 [ 100 [ 100 [ 100 | D10(BCD 4 digits)

No variation N No variation l Shift move

100 | 100 | 100 [ 10° D20(BCD 4 digits)
v v l Auto conversion
HEEEEEEEEEEEEE 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 D10 K4 K2 D20 K3 |

Digit4  Digit 3 Digit 2  Digit 1
HEEEEEEEEEEEEEEE D10(BIN 16bit)

\\ l Shift move

HEEERRNNNEREREER D20(BIN 16bit)
Digit4  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.

Move the 2 digits of the right DIP switch (X27~X20) to the 2 digits of D2, and the 1 digit of the
DIP switch (X33~X30) to the 1%t digit of D1.

Use SMOV instruction to move the 1 digit of D1 to the 3" digit of D2 and combine the values

from two DIP switches into one set of value.
10° 100 10°

] ] ]
] ] ]
og | | [4H | 2
[ [ [

T T

X33~X30 X27~X20

PLC
M1001
e
M1000

I BIN K2X20 D2 (X20~X27)BCD, 2 digits —» D2(BIN)

BIN | K1X30 D1 | (X30~X33)BCD, 1 digit—» D1(BIN)
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API Mnemonic Operands Function Controllers
14 ||p| oML |P| G @ | compliment ES2EX2! | 52| 2 |sx2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|HIKnX|KnNY|KNnMKnS| T |C |D|E |F |CML, CMLP: 5 steps
S Bl Ml : : : : : : : :DCML,DCMLP:Qsteps
PULSE 16-bit 32-bit
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. Ifoperand S and D use index register F, only 16-bit instruction is available

Program example 1:

When X10 = ON, b0 ~ b3 in D1 will be inverted and sent to YO ~ Y3

X20
}—H—| CML | D1 | K1Y0|

b15 b3 b2 bl b0

Di[1JoJ1JoJ1JoJr1JoJ1JoJi1JoJarJoJlz1]ol]

LSymbolbit (O=positive, 1=negative) |
O S S S SO S ST S ST S S E0 N I B A
e e N —
No variation Transfer data

Program example 2:

The diagram below can be substituted by the instruction on the right.

i)
X001 :

X002 :
X003 ; Normally ON contact
I : : > M1000
|7 CML K1X0 K1MO
X000 }_{
£
X001
G
X002

)
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
15 BMOV |P| G5 (@D CnD) | Block Move con |52/ 5 |SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnY/KnMKnS| T |C |D|E|F |BMOV, BMOVP: 7 steps
S * * * * * * *
D * * * * * *
n * * * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| &g |SX2
Operands:

S: Start of source devices

Explanations:

D: Start of destination devices

n: Number of data to be moved

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: 1 ~512.

Program example 1:

When X20 = ON, the contents in registers DO ~ D3 will be moved to the 4 registers D20 ~ D23

X20
}—H—'BMOV' DO | D20| K4 |

Program example 2:

DO |[—» | D20
D1 |—™ D21
D2 |—> | D22
D3 |—» | D23

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—| BMOVl K1MO | K1Y0 | K3 |

MO [—» YO
M1 |— Y1
M2 | — Y2
M3 [—» Y3
M4 [—> Y4
M5 [—> Y5
M6 [ Y6
M7 [—> Y7
M8 |[—» | Y10
M9 [—> Y11
M10 |—/> | Y12
M1l [— | Y13

n=3
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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 0
i—|BMov| D20 | D19 | K3 | D20 ®> D19
D21 ©: D20
D22 » D21

2. When S <D, itis recommended to us the API37 WSFL instruction instead of BMOV.
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
16 ||[D| FMOV | P | 5D (O (D | Fill Move con |52/ 5 |SX2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|H|KnX|[KnY[KNnMKnS| T|C|D|E|F|FMOV, FMOVP: 7 steps
S i P 1 1 Y I pEMOV, DFMOVP: 13
D * * * *
n * | * steps
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| e |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

If operand S use index register F, only 16-bit instruction is available
3. Therange of n: 1~ 512

Program example:

When X20 = ON, K10 will be moved to the 5 consecutive registers starting from D10

K10

}—X{ZIO—| FMOV| K10 | D10 | K5 |

K10

K10

K10

K10

K10

D10

D11

D12

n=5

D13

D14
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API Mnemonic Operands Function Controllers
17 ||D| xcH |P Exchange ES2EX2! | ss2| 2| sx2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|[KnX|[KNY|[KNnMIKnS| T |C|D | E | F |XCH, XCHP: 5 steps
g; _ Lttt LR 1T IDXCH, DXCHP: 9 steps
PULSE 16-bit 32-bit
Operands:

D1: Device to be exchanged 1

Explanations:
1. The contents in the devices designated by D1 and D2 will exchange

D2: Device to be exchanged 2

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

—— xcHpP D20 D40
Before After
execution execution

- > -

Points to note:
1. As a 16-bit instruction, when the devices designated by D1 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 D: and D2 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

X0

l_

other.

DXCHP

D100

D100

Before
execution

After
execution

oy (557 o
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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
%0 execution execution

—||— E0=0, DOL 20| DoL
DOH [ 20] E> 09| DOH
T - - [09]

FOR K3 EO=1, D1L

[40]D1L
X0 Dle E>-D1H

— | XCH DOE DOE

INC E E0=2, D2L- [60]D2L
D2H- (03] D2H

NEXT
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API Mnemonic Operands Function Controllers
18 ||D| BcD |P| (3 (B | ConvertBIN to BCD ES2EX? | ss2| 2| sx2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|[KnY|[KNnMIKnS| T |C|D|E |F BCD, BCDP: 5 steps
g * : : : : : : : : DBCD, DBCDP: 9 steps
PULSE 16-bit 32-bit
Operands:

S: Source of data  D: Conversion result

Explanations:

1. The contentin 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 ~ 9,999 (0 ~
99,999,999), and M1067, M1068 = ON, D1067 will record the error code OE18 (hex)

3. Ifoperand 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:
1.  When X0 = ON, the binary value of D10 will be converted into BCD value, and the 1s digit of

the conversion result will be stored in K1YO0 (YO ~ Y3, the 4 bit devices).

H0|—| BCD | D10 | K1vo |

2. If D10=001E (Hex) = 0030 (decimal), the result will be YO~Y3 = 0000(BIN).
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API Mnemonic Operands Function Controllers
19 ||D| BN |[P| G (@ | ConvertBCD to BIN ESZEX2 | ss2| %2 | sx2
Type | Bit Devices Word devices Program Steps
OoP X|Y | M|S|K|H|KnX|KnY|KnM|KnS| T |C | D | E | F |BIN, BINP: 5 steps
g * : : : : il : : DBIN, DBINP: 9 steps
PULSE 16-hit 32-hit
Operands:

S: Source of data D: Conversion result

Expl

anations:

1. The contentin S (BCD value) is converted into BIN value and stored in D.
2. The valid range of source S: BCD (0 to 9,999), DBCD (0 to 99,999,999)

3. Ifthe 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.

4. |If operand S and D use index register F, only 16-bit instruction is available.

5. 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.

Poin

X0
}—H—| BIN |K1X20| D10 |

ts 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.

7. Onthe 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

tl

he displayer.

8. 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]

8T 8[[[1T 8

[x37 X2

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 YYYY vvvy

E E I—l E 4-digit 7-segment display in BCD format
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API Mnemonic Operands Function Controllers
ES2/EX2/| SS2 |SA2|SX2
343 smMov ([Pl & (@ Transferring a string EC5 SE
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|[KnY|KNnM[KnS| T |C|D|E|F [$MOV, $MOVP: 5~12
S il steps
* * *
PULSE 16-bit 32-bit
ES2/EX2/ SA2 ES2/EX2/ SA2
cos 152 5p [SX2| TEcs  |SS2|ag [SX2
Operands:

S: Data source (string can be used) D: Data destination

Explanations:
1. Avalilabilities:

Model |ES2/EX2| ES2 C EC5 ES2-E 1288)(';2/ SS2 12SE 26SE 28SA2
Firmware
version V3.68 V3.68 V1.00 V1.46 Vv3.02 V3.62 V2.02 V2.02 V4.00

2.  Strings can be used in S, e.g. “abcd”. 16 words of string can be used.
3. 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#0E1A is 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 Dis 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
After the 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 T D+2| 16#35 | 16#34
S+3| 16#30 | 16#00 D+3| 16#00 | 16#00

l 16#30in the high byte

is not transferred.

L 16#32inthe high byte

turnsinto 16#00.

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 T D+2 16#34 | 16#35
S+3 16#37 | 16#36 D+3 16#32 | 16#33
After the 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 executed:

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

After the instruction is executed:

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
—

D2 | 16#35 | 16#34 D3| 16#35 | 16#34

D3| 16#30 | 16#00 D4| 16#00 | 16#00

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.

Hetwork 1

SMOV
I I En
"1234" {8 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
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Example 2

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 FMOV
N e
"12345" {8 D|-po
The operand S:
String ‘7 ‘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

FMOV
En

The operand S:

D100 —5 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.

Hetwork 1

En

BMOV

D100S D|-po
The operand S:
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 ‘7'=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.

Hetwork 1
Mo MOV
N 3
D03 D1
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 E: SA2
16 bits 32 bits EX2 | 882 | _ | SX2 | 16-bit | 32-bit
EC5

20 ADD DADD v" | Addition ViV vV 7 13
21 SUB DSUB v | Subtraction i ivi|ivi|v | 7 13
22 MUL DMUL v | Multiplication Vi ivi|iv|v | 7 13
23 DIV DDIV v | Division Vil v vV 7 13
24 INC DINC v' | Increment il v v |V 3 5
25 DEC DDEC v' | Decrement il 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 vi|iv|Vv 7 13
29 NEG DNEG v | 2's Complement (Negation) Vi v v |V 3 5
114 | MUL16 | MUL32 | v |16-bit/32-bit Binary Multiplication| v | v | v | v | 7 13
115| DIVie DIV32 v | 16-bit/32-bit Binary Division Vv vV 7 13
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
20 ||D| ADD P| Sy G2 (DD | Addition con |52/ 5 |SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|HIKnX|KnY|KNnM|KnS| T |C |D|E | F |ADD, ADDP: 7 steps
S1 L YY1 * | * IDADD, DADDP: 13 steps
SZ * * * * * * * * * * *
D * * * * * * * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| &g |SX2
Operands:

S1: Summand

Explanations:

S,: Addend  D: Sum

1. This instruction adds Si1and S2in 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.

If S1, S2 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
}—H—| 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
}—H—| 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. If the operation result exceeds 32,767, the carry flag M1022 will be ON.
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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

N YN Y

-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/EX2/ SA2
21 |[D| sSuB |P| D (S» (D | Subtraction tos |SS2| g SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|HIKnX|KnY|[KNnMKnS| T |C |D | E | F [SUB, SUBP: 7 steps
S1 il Ml XL " IDSUB, DSUBP: 13 steps
82 * * * * * * * * *
D * * * * * * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs 552 | gE [SX2 | JEcs |SS2| gg | SX2 | jecs | SS2| &g | SX2
Operands:
S1: Minuend S2: Subtrahend D: Remainder

Explanations:

1. This instruction subtracts S: and S2 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, S2 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

D2

0
X0
}—H—| 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

X20
}—H—| DSUBl D30 | D40 | D50 |

(D31, D30) — (D41, D40) = (D51, D50)
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
22 ||D| MUL P| GG S (O | Multiplication cos |SS2| 5 |SX2
Type | Bit Devices Word devices Program Steps
oP XY |[M|S|K|H|KnX|[KnY|KnM|KnS| T |C |D|E | F |MUL, MULP: 7 steps
S1 il Ml Bl Ml Ml DMUL, DMULP: 13 steps
82 * * * * * * * * * *
D * * * * * * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TiEcs |52 | &g | SX2 | JEce | SS2| & | SX2
Operands:
Si1: Multiplicand Sz Multiplicator  D: Product

Explanations:
1. This instruction multiplies Si1 by Sz in BIN format and stores the result in D. Care should be

taken on positive/negative signs of Si1, Sz and D when doing 16-bit and 32-bit operations.

2. MSB =0, positive; MSB = 1, negative.
3. If operands Si, 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
@+1 @
b15.. .o, b00 b15.. .o, b00 b31...cceen b16 bi5.............b0OO

| | X | | = | I

b15 is the sign bit

b15=0,S1is a positive value
B15=1,S1 is a negative value

b15 is the sign bit

b15=0,S2is a positive value
b15=1,S2is anegative value

b31 is the sign bit(b15 of D+1)

b31=0,D(D+1) is a positive 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 ~ 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
APl 114 MUL16/MUL16P for more information.

6. 32-bit BIN multiplication

Go+1 G Go+1 & @+ @+2 M+1 @
——— —————— —————— —— —
b31..b16 b15..b0O b31..b16 b15..b00 b63. b48 b47. b32 b31. b16 b15. bOO
T x [ 71 =[] |

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 anegative 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 K1~K8 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-hit value =
32-bit value), users have to use APl 114 MUL32/MUL32P. Please refer to the explanation of
API 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
F—— wMuL DO D10 D20

(DO) x (D10) = (D21, D20)
16-bit x 16-bit = 32-bit
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API Mnemonic Operands Function Controllers
23 ||D| DIV |P|GD G (@ | Division ES2EX2! | ss2| 2| sx2
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|H|KnX|KnNY|[KNnMIKnS| T |C|D | E | F |DIV, DIVP: 7 steps
22 : : : M A B : : : : DDIV, DDIVP: 13 steps
D P I R R [y
PULSE 16-bit 32-bit
Operands:
Si: Dividend  Sz: Divisor  D: Quotient and remainder
Explanation:
1. This instruction divides Si1 and Sz in BIN format and stores the result in D. Care should be

taken on positive/negative signs of Si, 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 OE19 (hex).

If operands Si, 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
@ @ +1
b15............. b00 b15............. b00 bils............ b00 bils............ b00

| /| - | | | |

If D is specified with a bit device, it can designate K1 ~ 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 API 115 DIV16/DIV16P for more
information.
32-bit BIN division:

Quotient Remainder

o+ Go+1 @D+1 @ @@+ D+2
—_—— ——— ———— ———
b15..b00 b15..b00 b15..b00 b15..b00 b31..b16 b15..b00 b31..b16 b15..b00O

| |/ | |- | | | |

If D is specified with a bit device, it can designate K1 ~ 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 API 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
——— bDIv DO D10 D20
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
24 ||D| INC P @ Increment con |SS2[ g SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnNYI[KNMIKnS| T |C|D | E | F |INC, INCP: 3 steps
D * | * | * | *|*|*]|*]|* |DINC, DINCP: 5 steps
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | gg [SX2 | jEcs | SS2| &g | SX2 | jecs | SS2 | &g | 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 ~ M1022.

Program Example:
When X0 is triggered, the content of DO will be incremented by 1.

i wer [ o0 |
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
25 ||D| DEC |P @ Decrement tos |SS2| g SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|HIKnX|KnY|[KNnMKnS| T |C |D | E | F |DEC, DECP: 3 steps
D * | * | *|*|*|*|*]|* |DDEC, DDECP: 5 steps
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs 552 | gE [SX2 | JEcs |SS2| gg | SX2 | jecs | SS2| &g | 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.

4. |If operand D uses index F, only a 16-bit instruction is applicable.
The operation results will not affect M1020 ~ M1022

Program Example:

When X0 is triggered, the value in DO will be decremented by 1.

X0
}—H—| DECP| DO |
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
26 WAND | P | (8D (2 (@ | Logical Word AND con |SS2| 5 |SX2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T [C |D | E | F [WAND, WANDP: 7 steps
Sl * * * * * * * *
82 * * * * * * * * * * *
D * * * * * * * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TiEqs |SS2 | ag | SX2 | Ece | SS2| e |SX2
Operands:

Si1: Source data device 1~ Sz: Source data device 2 D: Operation result

Explanations:
1. This instruction conducts logical AND operation of S: 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
}—1 ——— - WAND DO D2 D4

b15 b00
@G> Dofaf1]1]1{af1]1]1folofofol1]1[a]1]
Before
execution WAND
@G D2|ofofo]1]ofo]1]ofo|o]1]1[0]1]0]0]
After J:L

execuion (@ D4[0]ofof1]ofo[1]o0]o]o]o]o]o]1]o]0]
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
26 DAND |P| (8D (G2 (B | Logical DWord AND Ecs  |952| g |SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnYKnMKnS| T |C | D | E| F |DAND, DANDP: 13 steps
Sl * * * * * * * * * *
82 * * * * * * * * * *
D * * * * * * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | T /Ecs SS2 | gk | SX2 | T iEcs | SS2 | g | SX2
Operands:

S1: Source data device 1

Explanations:
1. Logical double word (32-bit) AND operation.

S»: Source data device 2

D: Operation result

2. This instruction conducts logical AND operation of S1 and S: in 32-bit mode and stores the

result in D.

3. If operands Si, 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
Ii DAND D10 D20 D40
b31 b15 bo
f Go [aafafa]a]a]afafofo]oofafa[a]a] [aaTaa]aTa 1 aTo]olo o a]aTa]1]
Before D11 D10 DAND
execution
> [ofofof1]ofo]1]o]o]o]1]1]o]1]0]0] [o]o]o]1]olo]1]o]o o1 1]0]1]0]0]
D21 D20
After ﬂ ﬂ
execution (@ [0]oJof1]o]of1[oJofofo]ofof1]o]o] [o]ofo1]ofo]2]ofoo]ofo]o1]o 0]
D41 D40
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
27 WOR |P| (D G2 (B | Logical Word OR con |SS2[ g SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|HIKnX|KnNY|KNnMKnS| T |C |D|E|F |WOR, WORP: 7 steps
Sl * * * * * * * *
82 * * * * * * * * * * *
D * * * * * * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | gg [ SX2 | T jEcs [ SS2| &g | SX2 | jecs | SS2| &g | SX2
Operands:

S1: Source data device 1 S2: Source data device 2 D: Operation result

Explanations:
1. This instruction conducts logical OR operation of S1 and Sz in 16-bit mode and stores the
resultin 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
{ GD po [o]1]of1]of1]o]1[o]1]o|1]of1]0]1]

Before

execution WOR

Go D2 [ofofofofa[1faf1]1]ofa]ofo]1]0]1]
After ﬂ

execution (@D D4 [of1fofaf1]a{1|1]1fa]1]1]o[1]o]1]
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
27 DOR Pl S G2 (D | Logical DWord OR con |52/ 5 |SX2
Type | Bit Devices Word devices Program Steps
OP X|Y | M|S|K|HIKnX|KnNY|[KnMKnS| T |C |D|E | F |DOR, DORP: 13 steps
Sl * * * * * * * * * *
82 * * * * * * * * * *
D * * * * * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | gE [SX2 | Ecs |SS2| ge | SX2 | jecs | SS2| &g | SX2
Operands:

S1: Source data device 1

Expl

anations:

So: Source data device 2

1. Logical double word (32-bit) OR operation.

D: Operation result

2. This instruction conducts logical OR operation of S1 and Sz in 32-bit mode and stores the

r

esultin D.

3. If operands Si, 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 b1l5 b0
sefore [ D NANANANANANARNARNARNANANANANANANANER
execution D11 D10 DOR
Go [o]ofofof1]1f1]1]1]o[1]ofo1]o]1]| [ofofofofa]afr]1[1]of1]ofo]1]o]1]
D21 D20 J:L J:L
After
execution @ [0]1]ofafa]a]a]a]a]a]a]a]ola]o]a] [o]afoafa]a]a]a]a]a ]2 o]1]o]1]
D41 D40
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
28 WXOR |P| B» (2 (D | Logical Word XOR con |SS2[ g SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnNY[KnM[KnS| T |C |D | E | F |WXOR, WXORP: 7 steps
Sl * * * * * * * *
SZ * * * * * * * * * * *
D * * * * * * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TiEqs |SS2 | ag | SX2 | Ece | SS2| e |SX2
Operands:

S1: 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
j————— WxOR DO D2 D4

b15 b00
{ Go pofol1fof1]of1]of1]o]1fo]1]o]1]o]1]

Before

execution WOR

G» D2|ofofofof1|1]1]|1]{1]o]1]0fo]1]0]1]
{
After
execution (DO D4 [of1]o]1]1]o[1]of1]1]1]1]0]0fo]0]

3-87



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

API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
28 DXOR |P| (S (2 (D | Logical DWord XOR con |52/ 5 |SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnY|KnMIKnS| T |C|D | E | F|DXOR, DXORP: 13 steps
Sl * * * * * * *
SZ * * * * * * * * * *
D * * * * * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TEcs SS2 | ap | SX2 | JEce | SS2| &g |SX2
Operands:

Si1: Source data device 1~ Sz: Source data device 2 D: Operation result

Explanations:

1. Logical double word (32-bit) XOR operation.

2. This instruction conducts logical XOR operation of Si1 and Sz in 32-bit mode and stores the
resultin D

3. If operands Si, 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 D20 D40
b31 b15 b0
seiore | &0 [afz]afafalafs]1]o]ofofofafa]afs] [a]afa]afa]a]a[2]ofo]ofofa]a]a]1]
execution{ D11 D10 DXOR
G [o]ofo]1]ofo]1]olofo[1]1fo]1]o]0] [o]ofo]1]o]o]1]o]ofo]1]1]o]1]0]0]
D21 D20 o o
After
execution (@ [1]1]1]o[1 1 o 1 o o a e x]ox]x] [a]2]2]o ]z o o o 2 2 2 o2 1]
D41 D40
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3. Instruction Set

API Mnemonic Operands Function Controllers
29 [[D| NEG |P @ (Zl;lseg;tm')eme”t ES2EX2 552 | 2 |sx2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|[KnX|[KnNY|[KNnMIKnS| T |C|D | E | F |NEG, NEGP: 3 steps
D * | x| x| x| x| x| x| *x IDNEG, DNEGP: 5 steps
PULSE 16-bit 32-bit

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
}—{|—| 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|0|MO|K15|

NEGP DO

Program Example 3:

Obtain the absolute value of the remainder of the subtraction. When X0 = ON,
a) 1f DO > D2, MO = ON.

b) If DO =D2, M1 = ON.

c) IfD0O<D2,M2=0N.
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d) D4 is then able to remain positive.

X0
— | CMP DO D2 MO

MO

— SuUB 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)
lolofofo]o[ofofofo[o]ofo[o]o]1]0]

(D0=1)
loJofolofolofoolofo]ofo]ofofo]1]

(D0=0)
loJofolofolofoolofo]ofo]ofo]o]o]

(DO=-1) (DO)+1=1
[tafafafa]afaa]afaa]a]2]a]2]1]|—[o]o]o]o]o[o]ofolofofo]ofo]ofo]1]

(D0=-2) (D0)+1=2
[aafafafalafafafafa]afa]a[a]1]o[—>[o]o[o[o]ofo]ofolo[ofo]ofo]of1]0]

(D0=-3) (D0)+1=3
[afa]afafafafaafa]afs]a]a[2]ofs|—>[o]ofo]ofo[olofo]ofo]ofololof1]1]

(D0=-4) (a))+1=4
[aafa]afalafaa]afa]a[a]2[2]o]o[—>[o]o]o[o]ofo]ofolo]ofo]ofo]1]o]0]

(D0=-5) (D0)+1=5
[afafaafafa]a]a]a a]a]a]a]o]a]s|—[o]ofo[o]ofofo]o[ofofo]ofo[1]o]1]

(D0=-32,765) - (D0)+1=32,765
[1]ofolofolofoofofolofolofof1]1[—>[ola[a|a]afa]a[a]a]afa]a]a]1]o]1]

(D0=-32,766) (D0)+1=32,766
[1]o]ofoJofofoofo]ofo]olofo1]o|—>{o]a[s]afa]a]a[a]a]a]afs]a]1]a]0]

(D0=-32,767) (D0)+1=32,767
[1]o]ofofofofoofo]ofo]olofo]ofs|—>[oa[a]afa]ala a]a]a]afa]a]a]a]a]

(D0=-32,768) (D0)+1=-32,768
[1]ofoJofo]ofo]ofofo]ofolofo]ofo|—>[1]o[o]o]ofo]o[o]o[ofo]ofo]ofo]0]

Max. absolute value is 32,767
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3. Instruction Set

API Mnemonic Operands

Function

Controllers
MUL16 16-bit Multiplication || ES2/EX2/| S52 [SA2[SX2
114 MuLz2 | P G0 G @ 32-bit Multiplication ECS SE
Type| Bit Devices Word devices Program Steps
OoP XY |M|S|K|H|KnX|[KnY[KNnMKnS| T|C|D|E|F|MUL16, MUL16P:7 steps
St lrpr gt Pt PRI R IR IMUL32, MUL32P:13
SZ * * * * * * * * * *
D * * * * | % [ x| * steps
PULSE 16-bit 32-bit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2]] SA2
con |SS2] aE |SX2| T Ecs - |5S2| Ak |SX2| TEce - |SS2[ag [SX2
Operands:

Si1: Multiplicand  Sz: Multiplicator  D: Product

Explanations:

1. MUL16 and MUL16P are 16-bit instructions. MUL32 and MUL32P are 32-bit instructions.

2. The signed binary value in Sz 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.
4. The models which are supported are DVP-ES2/EX2 v. 3.22, DVP-SS2 v. 3.20, DVP-SA2/SX2 v.

2.66, and DVP-SE v.1.60 (and above).
5. 16-bit binary multiplication

G &2

@

[b15................b0 | x [b15...............b0| = [ b15..............

bO |

b1l5is asign bit. b15is asign bit.

16-bit valuex16-bit value=16-bit value

b15is asign bit.

If D is a bit device, users can use K1~K4, and form 16 bits. D only occupies 16 bits.

6. 32-bit binary multiplication
GD+1 G+

(DO+1

@

[031.......b16][b15.........b0] x [b31......b16][b15.......b0] = [b31......b16][b15. ... b0]

b31is a sign bit

32-bit valuex32-bit value=32-bit value

b31is a sign bit

b31is a sign bit

If D is a word device, users can use K1~K8, and forms 32 bits. D only occupies 32 bits.
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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———mMuL16| DO D10 D20

16-bit valuex16-bit value=16-bit value

= DO x D10 =D20

= D0=K100, D10=K200, D20=KZ20,000

Program Example 2:

The 32-bit value K10,000 in (D1, DO0) 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
API22 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
API22 DMUL/DMULP. Please refer to the explanation of API122 DMUL/DMULP for more

information.
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3. Instruction Set

API Mnemonic Operands Function
Controllers
DIV16 16-bit binary division ES2/EX2/| SS2 |SA2|SX2
115 DIV32 P& G @ 32-bit binary division ECS SE
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|[KnY|KnM|KnS| T|C |D |E |F |DIV16, DIV16P: 7 steps
S1 il M il Ml Ml DIV32, DIV32P: 13 steps
82 * * * * * * * * * *
D * * * * * * *
PULSE 16-bit 32-bit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
cos 1592 ge |SX2| TEce  |SS2|ag [SX2| Ecs |SS2 | ag |SX2
Operands:

Si: Dividend  Sz: Divisor  D: Quotient

Explanations:

1.
2.

DIV16 and DIV16P are 16-bit instructions. DIV32 and DIV32P are 32-bit instructions.

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 S1, Sz, and D in 16-bit
binary division and 32-bit binary division.

If the divisor is 0, the instruction will not be executed, M1067 and M1068 will be ON, and the
error code in D1067 will be HOE19.

The models which are supported are DVP-ES2/EX2 v. 3.22, DVP-SS2 v. 3.20, DVP-SA2/SX2
v. 2.66, and DVP-SE v. 1.60 (and above).

16-bit binary division

Go €D) @

[015................b0 |/ [b15...............b0O| = [ b15.............. bO |

b1l5is asign bit. b1l5is asign bit. b15is asign bit.

If D is a bit device, users can use K1~K4, and form 16 bits. D only occupies 16 bits.
32-bit bianry division
Quotient Remainder

Go+ Go+1 G @+1 (@ @+3 (@D+2
—— e N———

e ettt —— e ettt
b15.....b0b15.....b0  b15.....b0b15.....00  b15.....b0 b15.....b0 b15.....b0 b15.....b0

| /] =] | | |

If D is a word device, users can use K1~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
——— Dpivie 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, DO0) 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
——— 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/DIVP. Please refer to the explanation of API123 DIV/DIVP for more information.

2. If users want to store the remainder of a 32-bit bianry division, they have to use API23
DDIV/DDIVP. Please refer to the explanation of AP123 DDIV/DDIVP for more information.
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3. Instruction Set

3.6.4 Rotation and Displacement

Mnemonic Applicable to STEPS

AP| PULSE Function ES2 S5
16 bits 32 bits EX2 | 882 | _ | SX2 | 16-bit | 32-bit
EC5

30 ROR DROR v" | Rotate right il v vV 5 9
31 ROL DROL v" | Rotate left VvV 5 9
32 RCR DRCR v | Rotate right with carry Vi vi| vV 5 9
33 RCL DRCL v | Rotate left with carry il v vV 5 9
34 | SFTR - v" | Bit shift right vivi|iv]iv]| o9 -
35| SFTL - v' | Bit shift left il vi|v |V 9 -
36 | WSFR - v | Word shift right viivivi|ivi] o -
37 | WSFL - v' | Word shift left Vilviv|v 9 -
38 | SFWR - v | Shift register write il v vV 7 -
39 | SFRD - v | Shift register read il v | 7 -
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
30 [|[D|] ROR |P| (@D (D | Rotation Right tos |SS2| g SX2
Type | Bit Devices Word devices Program Steps
OP X|Y |M|S|K|H|[KnX|KnNY|KNnMIKnS| T |C|D|E | F|ROR, RORP: 5 steps
D | L FlFITIY 1 IDROR, DRORP: 9 steps
n
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TEcs |SS2 | &g | SX2 | JEce | SS2| e |SX2
Operands:

D: Device to be rotated

Explanations:

L T o A

Program Example:
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..

n: Number of bits to be rotated in 1 rotation

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)

X0
| | RORP | D10 K4
Rotate to the right
. —— .
Upper bit Lower bit

D10 [of1|1f1]1fol1|1]{0]1fo]ofo]1]0f1}—

X

This instruction rotates bit status of the device D to the right for n bits

This instruction is generally used in pulse execution mode (RORP, DRORP).

Carry
ar

Upper bit

16 bits

to the right

After one rotation

lower bit

D10 [ol1]of1fo]1]1|1[1]{o]1]1]0f1]0]0]

M1022
"’lIl Carry

b

flag

The status of the last bit rotated (marked with %) is copied to the carry flag M1022 (Carry flag)
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3. Instruction Set

API Mnemonic Operands Function Controllers
31 [[D| ROL |[P| (@ (O | Rotate Left ES2EX2! | ss2| 2| sx2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|KnNY|KNnM|KnS| T |C |D | E|F |[ROL, ROLP: 5 steps
D TR IT Y| " IDROL, DROLP: 9 steps
n * | =
PULSE 16-bit 32-bit
Operands:

D: Device to be rotated n: Number of bits to be rotated in 1 rotation

Explanation:

2 o

Program Example:

This instruction rotates bit status of the device D to the left for n bits

The status of the last bit rotated (marked with 3%) is copied to the carry flag M1022.
This instruction is generally used in pulse execution mode (ROLP, DROLP).

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, 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.

X0
|

ROLP D10 K4

Rotate to the left

. «—
Upper bit Lower bit

M1022 [ Je——{1]1]1]2]1]1]2]2]o]oJo]o]o]o]o]0] D10

M1022

Carry
flag

®

i 16 bits

------------- After one rotation
_ to the left i
Upper bi othele Lower bit

[1][1]1]1|o]o]o]o]o]o]ofo]1]1]1]1] D10
3%
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
32 ||D| RCR Pl (@ Rotation Right with Carry con|SS2| g |SX2
Type | Bit Devices Word devices Program Steps
OP X|Y|M|S|K|HIKnX|KnY|KNnMIKnS| T |C |D | E | F |RCR, RCRP: 5 steps
D | PP lFIT Y| * IDRCR, DRCRP: 9 steps
n
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap |SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| e |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)

L T o A

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
will be moved to carry flag M1022

| X0
| | | RCRP | D10 K4
Rotate to the right
—_—
Upper bit Lower bit
p10 |ofofofol1]1]1]1]o]ofofofo]1]1]0 M1022
T % Carry
16bits . flag
After one r_otation '
Upper bit to the right Lower bit
pio [1]1]o[1]oJoofo[a1]a]1]o olofo] '~ o | m1022
#  Carry
flag
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API Mnemonic Operands Function Controllers

33 ||D| RCL |P| (@D (1D | Rotation Left with Carry ESé/CE;( 2 ss2 SSAI\EZ SX2
Type | Bit Devices Word devices Program Steps

OP XY |M|S|K|H|KnX[KnNY|[KNnMIKnS| T |C|D|E | F |RCL, RCLP: 5 steps
D TR IT " | Y IDRCL, DRCLP: 9 steps
n * | =

PULSE 16-bit 32-bit
Operands:

D: Device to be rotated n: Number of bits to be rotated in 1 rotation

Explanations:

2 A

Prog

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)

ram 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% will

be sent to carry flag M1022.

| X0
| | | RCLP | D10 K4
Rotate to the left
. 4_
Upper bit Lower bit
M1022 1f{1]1]1]1]1{1[1]{o]o]o]o]o|ofof0]| D10
Carry # T
flag ——————— 5 16 bits
| After one rotation
! ) to the left
+ Upper bit Lower bit
M1022[ 1 J«----* [1]1]1]1]oJoJoJoJofofoJoJo 1]1]1] D10
Carry
flag

3-99



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

API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
34 SFTR |P | D (@ (o (m2) | Bit Shift Right con|SS2| g |SX2
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 * *
nl * *
n2 Y
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| &g |SX2
Operands:

S: Start No. of source device  D: Start No. of destination device  ni: Length of data to be

shifted nz: 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 nu bits starting from D.

2. This instruction is generally used in pulse execution mode (SFTRP).

3. Valid range of operand n1, n2 : 1< n2 < nl1 <1024

Program Example:
1. When XO is rising edge triggered, SFTR instruction shifts X0~X4 into 16 bit data MO~M15 and
MO~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~MO — Carry
8 M7~-M4 -  M3~MO
6 M11~-M8 - M7~M4
O M15~M12 - M11~M8
O X3~X0 — M15~M12 completed

X0
t—— SFTR X0 MO K16 K4

U

4 bits in a group shift to the right
C|X3|X2|X1|XOI —

(M15[M14]M13[M12[M11[M10l MO M8 M7 ME6[ME]T M4 M3 M2] M1[ MO] Carry

A N, A N,
o © (2) @
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
35 SFTL [P | 3D (@ (o (@2 | Bit Shift Left con|SS2| g |SX2
Type | Bit Devices Word devices Program Steps
oP XY |M|S|K|H|KnX|[KNY[KNnMKnS| T |C |D | E | F [SFTL, SFTLP: 9 steps
S * * * *
D * *
N1 x|
n2 * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TUEqs |SS2 | ag | SX2 | Ece | SS2| & |SX2
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 nu bits starting from D

2. This instruction is generally used in pulse execution mode (SFTLP).

3. Valid range of operand n1, n2 : 1< n2 < nl1 <1024

Program Example:
1. When X0 is rising edge triggered, SFTL instruction shifts X0~X4 into 16-bit data MO~M15 and
MO~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
0 M15~M12 — Carry
® M11~-M8 » M15~M12

© M7~-M4 — M11~M8
© M3~MO0 -  M7-M4
O X3~X0 — M3~MO0 completed
X0
t——- SFTR X0 MO K16 K4

U

4 bits in a group shift to the left
«— [ X3 ] X2 ] X1] X0 |
Je

Carry (M15|M14[M13[M12[M11{M10| M9 [M8 | M7 | M6 | M5 | M4 | M3 | M2 [ M1]| MO |

"/
(1) (] © ©
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
36 WSFR |P | D (@ (v (n2 | Word Shift Right con |52/ 5 |SX2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|KnY|KnM|KnS| T |C |D | E|F |WSFR, WSFRP: 9 steps
S * * * * * * *
D * * * *
N1 L *
nZ * *
PULSE 16-hit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| &g |SX2
Operands:

S: Start No. of source device

shifted

Explanations:

n2: Number of devices to be shifted as a group

D: Start No. of destination device

ni: Length of data to be

1. This instruction performs a right shift from source device of nzregisters starting from S to

destination device of niregisters starting from D.

2. 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 KiS

as a category and T, C, and D as another category

4. Provided the devices designated by S and D belong to Kx 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 £ nl1 <512

Program Example 1:
1. When XO is triggered, WSFRP instruction shifts D10~D13 into data stack D20~D35 and

D20~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.

Carry

D23~D20
D27~D24
D31~D28

D35~D32 completed

© D23~D20 -

® D27~D24 -

© D31~D28 -

O D35~D32 -

® D13-~-D10 -
X0

F—— wsFRrP

D10

D20

K16

K4

[D13][ D12 [ D11][ D10]

® v v o

'

4 registers in one group shift to the right

—

[D35[ D34 [ D33[ D32 | D31 D30 [ D29 | D28 [ D27 [ D26 | D25 [ D24 | D23 [ D22 [ D21 D20 ] carry

T

@

®

@

. A

@
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3. Instruction Set

Program Example 2:
1. When X0 is triggered, WSFRP instruction shifts X20~X27 into data stack Y20~Y37 and
Y20~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
O Y27~Y20 — carry
® Y37~Y30 —» Y27~Y20
© X27~X20 —» Y37~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
| Xx27 | X26 | X25 [ X24 | x23 | x22 | x21 [ x20 | shift to the right
@C | —

T
'
' I
I I

! v
| Y37 [ Y36 Y35][ Y34 Y33[VY32]Y31][Y30]Y27[Y26]Y25][Y24][Y23][Y22]Y21]Y20] carry

- A -~ A
©) ©)
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
37 WSFL [P | @ G @@ | Word Shift Left 2002 | ss2| Y| sx2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|[KnY|KnM|KnS| T |C|D | E | F|WSFL, WSFLP: 9 steps
S * * * * * * *
D * * * *
nl * *
n2 Y
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| &g |SX2
Operands:

S: Start No. of source device

shifted

Explanations:

n2: Number of devices to be shifted as a group

D: Start No. of destination device

ni: Length of data to be

1. This instruction performs a left shift from source device of nzregisters starting from S to

destination device of niregisters 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 KsS

as a category and T, C, and D as another category

4. Provided the devices designated by S and D belong to Kx 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 £ nl1 <512

Program Example:
1. When XO is triggered, WSFLP instruction shifts D10~D13 into data stack D20~D35 and

D20~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

© D35~D32 — Carry

® D31~D28 — D35~-D32

© D27~D24 — D31~-D28

® D23~D20 — D27-D24

O D13~D10 — D23~D20 completed

X0
l—- WSFLP D10 D20 K16 K4
4 registers in one group shiftto the left <+———

[D13]D12] D11] D10 ]

v v

v )®

Carry [ D35 [ D34 [ D33 [ D32 | D31[ D30 [ D29 [ D28 [ D27 | D26 | D25 | D24 [ D23 [ D22 ] D21 [ D20

e e e

@

@

®

@
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
38 SFWR |P| 3 (@ (D | Shift Register Write con|SS2| g |SX2
Type | Bit Devices Word devices Program Steps
OP X|Y|M|S|K|H|KnX|[KNY[KNnMIKnS| T |C |D | E | F |[SFWR, SFWRP: 7 steps
S * * * * * * * * * * *
D * * * * *
n * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TiEqs |SS2 | ag | SX2 | Ece | SS2| e |SX2
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
}—| RST | DO | Reset the content of DO to O (zero) previously
X0
}—|SFWRP| D20 | DO | K10 |
n = 10 points
D20 | D9 [ D8 [ D7 [ D6 | D5 [ D4 [ D3 [ D2 | D1 | DO |
4 4 % Ppointer

DO= 3 2 1

Points to note:
This instruction can be used together with APl 39 SFRD for the reading/writing of “first-in, first-out”

stack data.
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
39 SFRD |P| (3 (@ (D | Shift Register Read con|SS2| g |SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnY|KnM|KnS| T |C |D | E | F|SFRD, SFRDP: 7 steps
S * * * * * *
D * * * * * * * *
n * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| &g |SX2
Operands:

S: Head address of data stack  D: Destination device  n: Length of data stack

Explanation:

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. Valid range of operand n: 2< n <512

Program Example:
1. When X0 goes from OFF to ON, D9~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~D2 are all shifted to the right.
© The content of DO is decremented by 1.

X0
}—{ |—|SFRDP| DO | D21 | K10 |

n =10 points
| Do [ D8 [ D7 [ D6 [ D5 [ D4 [ D3 [ D2 [ D1 [ DO | [D21]
A
Pointer
Data read
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3. Instruction Set

3.6.5 Data Processing

Mnemonic Applicable to STEPS
AP| PULSE Function ES2 S5
16 bits 32 bits EX2 | 882 | _ | SX2 | 16-bit | 32-bit
EC5

40 | ZRST - v' | Zone reset v lv|v|v 5 -
41 | DECO - v" | Decode vilv|v|v 7 -
42 | ENCO - v" | Encode vilvi]v|v 7 -
43 SUM DSUM v" | Sum of Active bits vl v v |V 5 9
44 BON DBON v | Check specified bit status il v vV 7 13
45 | MEAN | DMEAN v | Mean iV vV 7 13
46 ANS - - | Timed Annunciator Set Vil v v |V 7 -
a7 ANR - v" | Annunciator Reset il v vV 1 -
48 | SOR DSQR v | Square Root vi|iv|v|v |5 9
49 FLT DFLT v" | Floating point vivi|iv|iv] s 9
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
40 ZRST | P Zone Reset con |52/ 5 |SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnY|KnM|KnS| T |C | D | E | F |ZRST, ZRSTP: 5 steps
Dl * * * * * *
D2 * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| &g |SX2
Operands:

D.: Starting device of the reset range

Explanations:

1. When the instruction is executed, range D1 to D2 will be reset.

D2: End device of the reset range

Operand Dz 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, CO0 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.

X0
—||—| ZRST| M300 |

M399 |
X1
—||—| ZRST| co |0127 |
X20
— ZRST| TO |T127 |
X2
—||—| ZRST| S0 |5127 |
X3
—||—| ZRST| DO |D100 |
X4
- ZRST| c235 | c254 |
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3.

Instruction Set

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, APl 16 FMQV 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/EX2/ SA2
41 DECO |[P| 3 (@ (1D | Decode tos |SS2| g SX2
Type | Bit Devices Word devices Program Steps
OP X|Y | M|S|K|H|KnX|KnY|KNnMIKnS| T |C |D|E | F |DECO, DECOP: 7 steps
S * * * * * * * * * * *
D * * * * *
n * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS?| s | S*2| jecs2 [SS?| sE | S| jEcs [SS?| sE |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 = 1~8, when operand D is a word device, n = 1~4

Program Example 1:

1. When D is used as a bit device, n = 1 ~ 8. Errors will occurifn =0 or n > 8.

a M O DN

their operation.

X20

If n = 8, the decoded data is 28= 256 bits data.
When X20 goes from OFF to ON, the data of X0~X2 will be decoded to M100~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

|—| DECOP|

| M100

X1 X0

[ ]3]
/f’%fh
|

M107 M106 M105 M104 M103 M102 M101 M100
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Program Example 2:

1. When D is used as a word device, n =1 ~ 4. Errors will occurifn=0 or n > 4.

2. When n = 4, the decoded data is 2% = 16 bits.

3. 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.

4. 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.

5. After the execution is completed, X20 is turned OFF. The decoded results or outputs will retain

their operation.
X20

|—' DECOP D10 D20 K3 |

D10
b15 b0

[o]1]ofJ1fof1fof1]of1Jof1]ofof[1[1]

all be 0 /l

76 5 43 21 0
lololoJofoloJofololofoJof1i[o]o]o]

b15 D20 b0
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
42 ENCO |[P| G (@O (D | Encode con |52/ 5 |SX2
Type | Bit Devices Word devices Program Steps
OP X|Y | M|S|K|H|KnX|KnY|KNnMIKnS| T |C |D|E | F |DECO, DECOP: 7 steps
S * * * * * * * * *
D * * *
n * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | 5E [SX2 | T /Ecs |SS2| ag | SX2 | jecs | SS2| &g | 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.

S

Program Example 1:

They highest active bit in S has the priority for encoding operation.

This instruction is generally used in pulse execution mode (ENCOP).

1. When Sis used as a bit device, n =1 ~ 8. Errors will occurifn=0o0r n > 8.
2. fn =8, the decoded data is 28= 256 bits data.
3. When X0 goes from OFF to ON, the data in (M0 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.

When operand S is a bit device, n=1~8, when operand S is a word device, n=1~4
If no bits in S is active (1), M1067, M1068 = ON and D1067 records the error code OE1A (hex).

4. After the execution is completed, X0 is turned OFF and the data in D remains unchanged.

—_—

A
[o]lololo]lolololo]lo]lololo]o

— 14
0

X0
— ——— ENCOP | MO DO K3
M7 M6 M5 M4 M3 M2 M1 MO
0 lo[oJlo[ztlToloTo]
6 5 4 3 2 1 0
allbe 0 l
1
1|

b15

DO
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3. Instruction Set

Program Example 2:

1. When S is used as a word device, n =1 ~ 4. Errors will occur ifn=0 orn > 4.

2. When n = 4, the decoded data is 2% = 16 bits data.

3. When X0 goes from OFF to ON, the 23 bits (b0 ~ 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

X0
F————— ENCOP D10 D20 K3
Invalid data
loJ1lofafolsloflafofofolol1]ofo]o0]
b15 D10 6 5 4 3 2 1 0
7

allbe 0 l
l[ofoloJofolofJofoJofolofofoJofa]1]
b15 D20 bo
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API Mnemonic Operands Function Controllers

43 [|[D| sum |P| G @ | Sum ofActive bits ESZEX2 | ss2| %2 | sx2
Type | Bit Devices Word devices Program Steps

OoP X|Y|M|S|K|H[KnXIKnY|KNnMIKnS| T |C |D|E | F|SUM, DSUMP: 5 steps
g il el N A A : il : : DSUM, DSUMP: 9 steps

PULSE 16-hit 32-hit

Operands:

S: Source device  D: Destination device for storing counted value

Explanation:

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
)—| SUM

DO D2

[oJoJof1fofofafJoJoJoJoJojof1ifofo] [3]

DO

D2
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API Mnemonic Operands Function Controllers
Check specified bit || ES2/EX2/ | oo, | SA2| oy s
44 ||D| BON [P| D @ M@ | o ECs SE
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX[KnNYI[KNnMKnS| T |C|D | E | F |BON, BONP: 7 steps
S LR Rl 1" IDBON, DBONP: 13 steps
D * * *
n * * * * * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | gg [SX2 | jEcs | SS2| &g | SX2 | jecs | SS2 | &g | SX2
Operands:

S: Source device

Explanation:

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

2.

D

If operand S uses index F, only 16-bit instruction is available.

3. Valid range of operand n : n = 0~15 (16-bit), n = 0~31 (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
}H._|BON|DO|M0|K15|

b15

b0
[oJoJofJ1JoJoJ1JoJoJoJoJoJoJ1]o]o] mo=0off

b15

DO

)
[1JoJoJ1JoJoJaJoJoJoJoJoJoJ1iJoJo] mo=on

DO
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
45 |[|[D| MEAN |P| G @ O | Mean ccs |SS2| e |SX2
Type | Bit Devices Word devices Program Steps
OP X|Y|M]|S|K|H|KnX|KNY[KNnM|KnS| T |C|D|E MEAN, MEANP: 7 steps
S * Ml DMEAN, DMEANP: 13
D * * * *
n * | * * * * * [ % [ x| x| * steps
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ap | SX2 | TiEcs |SS2 | &g | SX2 | JEce | SS2| e |SX2
Operands:

S: Source device

Explanations:

D: Destination for storing result

n: Number of consecutive device from S

1. The instruction obtains the mean value from n consecutive registers from S and stores the

value in D.

o o M w N

Program Example:

Valid range of operand n : n = 1~64

Remainders in the operation will be ignored.

If operand D uses index F, only a 16-bit instruction is available.

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 (1~64), PLC will determine it as an “instruction operation error”.

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
—— MEAN DO D10 K3
(D0+D1+D2)/3 —*» D10
DO | K100
D1 K113 —> D10 K112
Remainder = 3, left out
D2 | K125
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API || Mnemonic Operands Function Controllers
ES2/EX2/ SA2
46 ANS Cs (m) (B | Timed Annunciator Set con |SS2| g |SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|[KnNYI[KNnMIKnS| T |C|D|E |F |ANS: 7 steps
S *
m *
D *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2| aE | SX2 | T jEcs | SS2| &g | SX2 | Jecs | SS2 | &g | SX2
Operands:

S: Alarm timer m: Time setting  D: Alarm

Explanations:
1. ANS instruction is used to drive the output alarm device in designated time.
2. Operand S valid range: TO~T183

Operand m valid range: K1~K32,767 (unit: 100 ms)

Operand D valid range: S912~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
47 ANR | P | Annunciator Reset Eségx ?ss2 Sspfgz SX2
OoP Descriptions Program Steps
N/A Instruction driven by contact is necessary. ANR, ANRP: 1 steps
PULSE 16-bit 32-bit

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. If 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.

When X3 goes from OFF — ON again, the alarm device with second lower number will be

reset.
X20 X21
F———{F———% ANS T10 K20 S912
X3

ANRP

Points to note:

Flags:

1. M1048 (indicating alarm status): When M1049 = ON, enabling any of the alarm S912~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

X2 = Front position switch
X4 = Alarm reset button
YO = Forward

Y2 = Alarm indicator

X1 = Backward switch

X3 = Back position switch

Y1 = Backward

S912 = Forward alarm S920 = Backward alarm
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3.

Instruction Set

YO X2

——+#—— ANs

TO

K100

S912 |

X2

—H ———C Yo D

YO
Sy
X1 X3

1D

Y1
—

M1048

G

X4

HE——— |

Y1 X3
——{F———ﬁﬁ————4 ANS | T1 | K200 | $920 |
X0

M1048 and D1049 are valid only when M1049 = ON.
When Y0 = ON for more than 10 sec and the product fails to reach the front position X2, S912

=ON

When Y1 = ON for more than 10 sec and the product fails to reach the back position X3,

S920= ON.

When backward switch X1 = ON and backward device Y1 = ON, Y1 will go OFF only when the

product reaches the back position switch X3.

Y2 is ON when any alarm is enabled.

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.

3-119



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

API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
48 [|[D| SOR P GO @ Square Root tos |SS2| g SX2
Type | Bit Devices Word devices Program Steps
OoP X|Y|M|S|K|HIKnX|KNY|KNnMIKnS| T |C | D | E | F |SQR, SQRP: 5 steps
g il : DSQR, DSQRP: 9 steps
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs 552 | gE [SX2 | JEcs |SS2| gg | SX2 | jecs | SS2| &g | 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.

H2.°_| sor | o0 | oz |

\V DO —» D12
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
49 ||D FLT P ENED) Floating Point con |SS2[ g SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnXIKNYI[KNnMIKnS| T |C|D | E | F |FLT, FLTP: 5 steps
S * DFLT, DFLTP: 9 steps
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TiEcs |52 | &g | SX2 | JEce | SS2| & | 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
~ 32,767, for 32-bit: -2,147,483,648 ~ 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=ON.

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 I M1081 |
X20

— |—| 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).

M1002

—||—| SET | M1081|

X20

—||—| FLT | DO | D12 |
X21

—||—| DFLT | DO | D20 |

Program Example 3:

Apply FLT instruction to complete the following operation

(D10)+ (X7~X0) xkers |, (D21.D20)
16-bit BIN 2-digit BCD @ Binary floating point

O ® ® @l Q(DSLDSO)

v v Decimal floating point

for monitorin
(D101,D100) (D200) BIN (D301,D300) ( ftoring)
Binary floating point l Binary floating point > (D41,D40)

@ 32-bit integer

(D203,D202)
Binary floating point

(D401,D400)
Binary floating point
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Instruction Set

a r w Do

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~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).

Multiply floating point:

Save the result of (D401, D400) x (D301, D300) to D21, D20 (floating point).
Covert floating point (D21, D20) to decimal floating point (D31, D30).

Covert floating point (D21, D20) to BIN integer (D41, D40).
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3.6.6 High Speed Processing

Mnemonic Applicable to STEPS

API PULSE Function Sz SA2
16 bits 32 bits EX2 | 882 | " | SX2 |16-bit| 32-bit
EC5
50 REF - v" | Refresh 2N I 5 -
51 | REFF - v | Refresh and filter adjust v|lvi|v|v] 3 -
52 MTR - - | Input Matrix Vv vV 9 -
53 - DHSCS - | High speed counter SET 2N 2 A - 13
54 - DHSCR - | High speed counter RESET Vil v vV - 13
55 - DHSZ - High speed zone compare E)Sé % - 17
56 SPD - - | Speed detection Vv vV 7 -
57 | PLSY | DPLSY - | Pulse output Vv vV 7 | 13
58 PWM - - Pulse width modulation I R 7 -
59 | PLSR | DPLSR - Pulse ramp 2N R A e 9 17
3 3.6.6.1 Output Points for High Speed Instructions

Mnemonic Applicable to ESSAZZI/ES>§(22//SSSEZ ES?AZZ//FTS);ZZ//SSSEZ EC5

AP| PULSE
16 bits 32 bits Output Number YO, Y2 Y1, Y3 Y0, Y2, Y4, Y6

50 | REF - v v v v
57 | PLSY DPLSY - v v v
58 | PWM - - v v 4
59 |PLSR DPLSR - v v 4
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API Mnemonic Operands Function Controllers
ES2/EX2/ SA2
50 REF P @ Refresh con |SS2[ g |SX2
Type | Bit Devices Word devices Program Steps
oP X|Y|M|S|K|H|KnX|[KnNY[KnM|KnS| T |C |D | E | F |REF, REFP: 5 steps
D * *
n * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TiEqs |SS2 | ag | SX2 | Ece | SS2| e |SX2
Operands:

D: Start device for I/O refresh

n: Number of devices for I/O refresh

Explanations:

1.

PLC updates /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.
D can only be a multiple of 10, i.e. X0 or YO, and the instruction is NOT applicable for I/O
points on DIO modules.

Only the 1/0O points on MPU can be specified for operand D for 1/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~Y3 will all be
refreshed regardless of n value, i.e. only status of X0~X7 or YO~Y3 remains.

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.

Range for n (ES2/EX2): 4 ~ total I/O points on MPU. n should always be a multiple of 4.
Range for n (SS2/SA2/SE/SX2): 8 ~ total I/O points on MPU.

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.

Output Device YO 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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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-M1675, 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.

8. The function to update pulse humber immediately is available for EC5: V1.00 and later.

Output Device YO Y2 Y4 Y6

Refresh current
- M1672 M1674 M1676 M1677
position of output

Pulse output number | D1030/D1031 D1336/D1337 D1375/D1376 D1377/D1378

Program Example 1:
When X0 = ON, PLC will refresh the status of input points X0 ~ X7 immediately without delay.

X0
H_|REF| 0 | x|

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.

HMREF|YO|K4|

Program Example 3:
When X0 = ON, I/O points starting from X10 or Y4 will all be refreshed.

X0
—n—{ REF| x1o| K8 |

£

X0
—H—{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
X0

|——| SET M1180|
—| REF X0 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.

El
M0
_| I lDDHV\ k200000 £.100000 Y0 1 |
%—‘DDHV\ k200000 k100000 e hE] |
FEND
1000
1o
I SET M1E72
SET M1674
lF!EF (] Ka |
IRET
EMD
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API Mnemonic Operands Function Controllers
51 REFF |[P| @D Refresh and Filter Adjust || eea ”. |SS2| e |SX2
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|HIKnX|KNY|[KNnM|KnS| T | C |D | E | F |REFF, REFFP: 3 steps
n * | *
PULSE 16-hit 32-bit
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 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 ~ 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

—H—' REFF | K5 |
X0

G
—M—' REFF | K20 |

3-128




3. Instruction Set

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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API || Mnemonic Operands Function Controllers
ES2/EX2/ SA2
52 MTR (D) @) Input Matrix Eos  |SS2|gp SX2
Type | Bit Devices Word devices Program Steps
OP X|Y |M|S|K|H|KnX|[KnNY|KNnMIKnS| T |C|D|E|F |MTR: 9 steps
S *
D1 *
D2 * * *
n * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | gE [ SX2 | T jEcs | SS2| ag | SX2 | jecs | SS2| &g | SX2
Operands:

S: Head address of input device  Di: Head address of output device  D2: Head address of

matrix scan  n: Number of arrays in the matrix

Explanations:

1. Sis the source device of the matrix input and occupies 8 consecutive points.

D. is the trigger device (transistor output Y) to read input signals and occupies n consecutive
points

D: 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 Di. The result is stored in a
matrix-table which starts at corresponding head address D».

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.

It 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 in the same time.

8. Flag: M1029, execution completed flag.

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.
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M1000
}—H—| MTR | X40 | Y40 | M10 | K2 |

The figure below illustrates the external wiring of the 2-array matrix input loop constructed by X40
~ X47 and Y40 ~ Y41. The 16 switches correspond to the internal relays M10 ~ M17, M20 ~ M27.
The wiring should be applied with MTR instruction.

Diode l l

0.1A/50V
M20 M21 M22 M23 |M24 M25 |M26 |M27

ﬁ“}%%

Internal relays X41 X42 X43 X44 XA45 X46 X47

R I

M10 |M11 (M12 |M13 |[M14 |M15 M16 M17

[RRRRR

| [ |
24G [+24V| s/s | x40 | xa1 [ x42 | x43 | x44 | xa5 | x46 | x47

PPPPPPrP

| Y4O | Y41| va2 | vas| 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

vao [@_ [G)] ]

Read input signal in the 2nd array

Ve

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 MO, M10, SO, S10... etc.

4. Valid range of n = 2~8
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API Mnemonic Operands Function Controllers
High Speed Counter ES2/EX2/ SA2
53 ||D| HSCS G & M Segt P e |SS2|5p [SX2
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnXKnNYI[KNnMIKnS| T |C|D | E | F|DHSCS: 13 steps
Sl * * * * * * * * * *
S
D * * *
PULSE 16-bit 32-bit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs | SS2 | ag | SX2 | TiEcs 5S2 | Gg | SX2 | JEce | SS2 | & | SX2
Operands:

Si1: Comparative value  Sz: 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 Si. When the current value in counters equals Si, device in D will be ON
even when values in S1 and Sz are no longer equal.

If D is specified as YO~Y3, Y4 and Y6, when the instruction is executed and the count value

equals to Si1, the compare result will immediately output to the external outputs YO~Y3, Y4 and

Y6. 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. For EC5, the available Y outputs are YO, Y2, Y4 and Y6.

Operand D can designate 1000, o=1~8

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.

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:
Counter C232 C233 C234 C235 C236 C237
DHSCS High-speed 1010 1050 1070 1010 1020 1030
interrupt
High-speed comparator C232~C242 share 6 software comparators
Set
Counter C238 C239 C240 C241 C242
DHSCS High-speed 1040 1050 1060 1070 1080
interrupt
High-speed comparator C232~C242 share 6 software comparators
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
—P
Counter 1 O’/' Set/reset 1
/. O—+F+—p| Set/reset 2
Software
—@—» Count value o
counter 2 .
. O :
: 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 can not be more than 4, otherwise syntax check error will occur.
Each high-speed counter interrupt occupies an associated hardware comparator,
consequently the interrupt number can not 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
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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
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 Ad B1 B2 B3 B4
Counter No. C243, C245~C248, C251,C252|C244, C249, C250, C253, C254

Hardware counter

High-speed counter
1010 | 1020 | 1030 | 1040 | 1050 | 1060 1070 | 1080

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
Hardware counter
Al A2 B1 B2
Counter No. C243, C245~C248, C251,C252 C244

High-speed counter

) 1010 1020 1050 1060

interrupt
Hi-speed compare Share 2 hardware Share 2 hardware

Set/Reset comparators for group A comparators for group B
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>

Block diagram of hardware counters and comparators:

Hardware
comparatorAX“/'O/v Set/reset Al
o Al 010 Al
(@)
Hardware I Count / .
»
counter A value A O (@) .
O\\‘O/v Set/reset A4

A 1040 A4

Hardware
comparatorBX4/vo/y Set/reset Bl
o Al 050 B1
Hardware I Count || :/ © .
counter B value B (@) .
O~ Set/reset B4
\‘O(

A 080 B4

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
DCNT | C235 | K100 |
DHSCS | K100 | C235 | MO |

» When value in C235 varies from 99 t0100, 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:

@ @
N\ e
MO |
Counting E
No. i UL

Po101—" t.10%
g9 100 100
98 ///////7 \\\\\\\ﬁ 98
. Countup Countdow .

.
. .,

*

> Time

Program Example 2:

Set/reset MO by applying hardware comparator

M1000

penT [ cos1 | kioo |
DHSCSl K100 | C251 | MO |

» When C251 counts up and the value in C251 varies from 100 t0101, 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:

C}\ﬂ k/g)
MO |
Counting i
No. E ““'_I R H
101—" —101 i
100 t 100G

98 99///////7 \\\\\\j§‘99 98
ot Countup Countdow

. 3

> Time
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Program Example 3:

Executes interrupt subroutine by applying software comparator.

q

El
M1000
—|)—[ DCNT | c235 K100
DHSCS | K100 | €235 1010
FEND
M1000
1010t }p—— oOuT Y10
IRET
END

When value in C235 varies from 99 t0100, interrupt subroutine triggered by 1010 executes

immediately to set YO 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).

1. Count value storage function of high speed interrupt:

>

When X1, X3, X4 and X5 is 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 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) and X1 (external Interrupt 1200/1101) 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) and 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) and X4 (external Interrupt 1400/1401) work with C246, C248, C252,
the count value will be moved to D1240 and D1241 when interrupt occurs and then the

counter will be reset.
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» When X2 (counter input) and 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:
! El |
M1000
— DCNT| C243 | K100 |
I FEND |
M1000
'101—||—| DMOV | D1240 | DO |
! IRET |

END

» Ifinterrupt 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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API || Mnemonic Operands Function Controllers
High Speed Counter ES2/EX2/| SS2 |SA2|SX2
54 |ID| HSCR | GD GD @ | porer Ecs SE
Type | Bit Devices Word devices Program Steps
OP X|Y|M|S|K|H|KnX|KnNY|KNnMIKnS| T |C |D|E | F |DHSCR: 13 steps
Sl * * * * * * * * * *
S *
D * * * *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs  |SS?]sE |S*?] JEcs2 |SS?|sE |SX?| Ecs |SS?|sE [SX?
Operands:

Si1: Comparative value  Sz: No. of high speed counter  D: Comparison result

Expl
1.

anations:

DHSCR compares the current value of the counter Sz against a compare value Si:. When the
counters current value changes to a value equal to Si, 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, Y4 and Y6, when the instruction is executed and the count value
equals to S1, the compare result will immediately output to the external outputs YO~Y3, Y4 and
Y6. 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. For EC5, the available Y outputs are YO, Y2, Y4 and Y6.

Operand D can be specified with high speed counters C232~C254 (SS2/SA2/SX2/SE does
not support C232) the same as Sz..

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 API53 DHSCS.

For program examples, please refer to Program Examplel and 2 in API53 DHSCS.
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API || Mnemonic Operands Function Controllers
High Speed Zone ES2/EX2 | SS2 [SA2|SX2
85 |ID| HSZ | G» G2 & B | compare SE
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|KnNY|KNnM|KnS| T |C | D | E | F |DHSZ: 17 steps
Sl * * * * * * * * * *
SZ * * * * * * * * * *
S *
D * * *
PULSE 16-bit 32-hit
SA2 SA2 SA2
ES2/EX2|SS2| "5 |SX2| ES2/EX2 |SS2| 7S |SX2|ES2/EX2| SS2 |5 ~| SX2
Operands:

S1: Lower bound of the comparison zone  Sz: Upper bound of the comparison zone  S: No. of

high speed counter

Explanations:

D: Comparison result (3 consecutive devices)

1. S:should be equal to or smaller than Sz (S1 £S2).

2. If Dis specified as YO~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:

Counter

C232|C233|C234|C235|C236/C237|C238|C239|C240[C241]|C242

Hi-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
O »| Set/reset 2
Software O/
—@—»| Count value > o
counter 2 .
. o :
: O :
: O]
e Set/reset 6
Software o
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.
3 » SS2/SA2/SX2/SE does not support software counter C232.

5. Explanations on hardware comparators for HSZ instruction;

» Corresponding table for hardware counters and comparators (It is not applicable to

VEP-12SE):
Hardware counter A group B group
Al | A2 | A3 | A4 BL | B2 | B3 | B4
Counter No. C243, C245~C248, C251,C252|C244, C249, C250, C253, C254
High-speed compare Shares 4 hardware Shares 4 hardware
Set/Reset comparators for group A comparators for group B

» Corresponding table for hardware counters and comparators (It is only applicable to

VEP-12SE):
Hardware counter A group B group
Al | A2 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
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» Block diagram of hardware counters and comparators:

Hardware
comparator AX 4/'0/7 Set/reset Al
o1 ™ Al 010 Al
Hardware Count ‘O/V © .
counter A "1 value A i (@) .
O
\‘O/V Set/reset A4
Bl 1040 A4
Hardware
comparatorBX4/'O/v Set/reset Bl
o Al 050 Bl
Hardware .| Count ‘C/ o :
counter B | value B o (@) .
(@2 Set/reset B4
“Al 1080 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 (Al, 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 can not use the same hardware

comparators.

Program Example 1: (Applying Hardware High Speed Counter)

1.
2.

When D is specified as YO, then YO~Y2 will be occupied automatically.
When DHSZ is executed, the instruction compares the current value in C246 with the
upper/lower bound (1500/2000) of the comparison zone, and YO~Y2 will be ON according to the

comparison result.

M1000
— | { DCNT | C246 | K20000 |

—| DHSZ | K1500 | K2000 | C246 | YO |
YO

— ——— When current value of C246 < K1500, YO=0On
Y1l

— ——— When K1500 < current value of C246 < K2000, Y1=0n
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 I
transmission device ry
0 : L
| T
|
|
A T
X10 \ o +_
|
1
High speed Y10 e v : 1

Lowspeed v11

Stop Y12

Present value
of C251

N
N
o
o

<
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API Mnemonic Operands Function Controllers
ES2/EX2/| SS2 |SA2|SX2
56 SPD Gy G2 (D@ | speed Detection EC5 SE
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|H|KnX|KNY[KNnM|KnS| T |C |D | E|F |SPD: 7 steps
S *
82 * * * * * * * * * * *
D * * *
PULSE 16-bit 32-hit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
Fos 1552 se |SX2| TEcs  |SS2| e [SX2| TEcs  SS2| s [SX2
Operands:

Si1: External pulse input  S2: 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 Sy :

Available
input points

X0, X2 X1 (X0/X1) X6, X7

1-phase input 1-phase input
Input mode (Supports single (Supports single
frequency ) frequency)

Max frequency 100KHz 5KHz 10KHz

AB-phase input
(Supports quadruple frequency)

3. ES2/EX2/EC5: V1.00 or later. External pulse input terminals designated in Si:

Available X0. X2 X1 (X0/X1), X3 (X2/X3)
input points ' X5 (X4/X5), X7 (X6/X7)

X4, X6

1-phase input
(Supports single

1-phase input

Input mode | (Supports single AB-phase input

(Supports quadruple frequency)

frequency ) frequency)
EC5: 50KHz
Max frequency ES2: 100KHz 5KHz 10KHz
4., SS2/SA2/SX2/12SE. External pulse input terminals designated in Sz :
Available X0, X2 X1 (X0/X1), X3 (X2/X3) X4, X6

input points X5 (X4/X5), X7 (X6/X7)

1-phase input
(Supports single

1-phase input

Input mode | (Supports single AB-phase input

(Supports quadruple frequency)

frequency ) frequency)
SA2/SE/SX2: 5KHZ
Max frequency 100kHz ; . 10KHz
SS2: 20kHz X1(X0/X1) of SA2/12SE: 30kHz

5. 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).
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6. 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.

7. 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.

8. 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.

9. 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

N: Rotation speed

N:Mxlos(rpm) n: The number of pulses produced per rotation

nt
t:  Detecting time specified by Sz (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.

2. When the 1000ms of counting is completed, D2 will be reset. When X7 turns ON again, D2

starts counting again.

X7
——— SsPD X0 K1000 DO

X7

Ca NN~~~ TUUNT

' T
D2: Preserjt value )JJIDO: Detedted|value

|—rr|_/ )_I'
Contentin Dz" iy

100 \/\\

Contentin D4 py4: Remaining time (ms)
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API Mnemonic Operands Function Controllers
ES2/EX2/| SS2 |SA2|SX2
57 ||D| PLSY Gy G (@ | Pulse Output EC5 SE
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|KNYI[KNnMKnS| T |C|D | E | F |PLSY: 7 steps
St L E P T P T | IDPLSY: 13 steps
S, * | * | * * * * | x| * | % | * | * ’
D *
PULSE 16-bit 32-hit
ES2/EX2 SA2 ES2/EX2 SA2 ES2/EX2 SA2
Ecs |SS2] A [9%2] TiEcs  [SS2|ag [SX2| Ecs | SS2|ag [SX2
Operands:

Si: Pulse output frequency  Sz2: Number of output pulses  D: Pulse output device (YO ~ 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 Sz will be output
through the pulse output device D at the specified pulse output frequency Si

2. Si specifies the pulse output frequency
Output frequency range of MPU

Output YO0, Y2 Y1,Y3
— | SS2: 0~10,000Hz i}
range | LoItINStruction | oo ey 5 1S A2/SX2ISE: 0~32,767 Hz 0~10,000Hz
32-hit instruction SS2: 0~10,000Hz 0~10,000Hz

ES2/EX2/SA2/SX2/SE: 0~100,000 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. Sz specifies the number of output pulses.
16-bit instruction: -32,768~32,767. 32-bit instruction: -2,147,483,648~2,147,483,647.
When S: 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:

Mode D1220 D1221
Output KO K1 K2 K3 KO K1 K2 K3*
YO Pulse Pulse A CwW
Y1l 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.

3-147



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

6.

@8.

9.

10.
11.

Pulse output flags:

Output device YO0 Y1 Y2 Y3
Completed Flag M1029 M1030 M1102 M1103
Immediately M1078 M1079 M1104 M1105
pause
0.01~10Hz 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 YO/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)
d)

While the PLSY instruction is being executed, the output will not be affected if Sz is changed. To

When PLSY / DPLSY instruction is OFF, the pulse output completed flags will all be reset.
When M1190~M1193 = ON, the available output range for PLSY Y0~Y3 is 0.01~10Hz.

change the pulse output number, stop the PLSY instruction, then change the pulse number.

S1 can be changed during program execution and the change will take effects until the modified
PLSY instruction is being executed.

The ratio of OFF time and ON time of the pulse output is 1:1.

If operand Si, Sz use index F, only 16-bit instruction is available.

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 Series PLC CPU)

1.

When PLSY instruction has been executed, the specified quantity of pulses Sz will be output
through the pulse output device D at the specified pulse output frequency S

S specifies the pulse output frequency

Output frequency range of EC5 Series PLC CPU

Output YO0, Y2, Y4, Y6
range 16-bit instruction 0~32,767 Hz
32-bit instruction 0~50,000 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.

Sz specifies the number of output pulses.
16-bit instruction: -32,768~32,767. 32-bit instruction: -2,147,483,648~2,147,483,647.
When S: is specified as KO, the pulse will be output continuously regardless of the limit of pulse

number.
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4. When D1220/D1221/D1341/D1342= KO, K1,or K2, the positive/negative sign of Sz 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
YO Pulse [Pulse| A
Y1l Dir B
Y2 Pulse | Pulse
Y3 Dir B
Y4 Pulse | Pulse
Y5 Dir B
Y6 Pulse | Pulse
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 M1078 M1104 M1310 M1311
pause
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, M1030, M1321, and M1322 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.
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.  Sican 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 Si, 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.
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Program Example:

1. When X0 = ON, 200 pulses of 1kHz 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 | YO |

M1029

0.5ms

le—>

OutputYﬂ 1 2 3 [ e ’200

e——>

1ms

Points to note:
1. Description of associated flags:

M1029: M1029 = ON when YO pulse output is completed.

M1030: M21030 = ON when Y1 pulse output is completed. (Not available for EC5)
M1102: M1102 = ON when Y2 pulse output is completed.

M1103: M1103 = ON when Y3 pulse output is completed. (Not available for EC5)
M1321: M1321= ON when Y4 pulse output is completed.

M1322: M1322 = ON when Y6 pulse output is completed.

M1078: YO pulse output pause (immediately)

M1079: Y1 pulse output pause (immediately) (Not available for EC5)

M1104: Y2 pulse output pause (immediately)

M1105: Y3 pulse output pause (immediately) (Not available for EC5)

M1310: Y4 pulse output pause (immediately)

M1311: Y6 pulse output pause (immediately)

M1190: Set YO high speed output as 0.01~10Hz. (Not available for DVP-12SE / EC5)
M1191: Set Y1 high speed output as 0.01~10Hz. (Not available for DVP-12SE / EC5)
M1192: Set Y2 high speed output as 0.01~10Hz. (Not available for DVP-12SE / EC5)
M1193: Set Y3 high speed output as 0.01~10Hz. (Not available for DVP-12SE / EC5)
M1347: Auto reset YO when high speed pulse output completed.

M1348: Auto reset Y1 when high speed pulse output completed. (Not available for EC5)
M1524: Auto reset Y2 when high speed pulse output completed.

M1525: Auto reset Y3 when high speed pulse output completed. (Not available for EC5)
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M1526:
M1527:
M1538:
M1539:
M1540:
M1541:
M1542:
M1543:

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)
Indicating pause status of Y2

Indicating pause status of Y3 (Not available for EC5)
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)

Present number of Y1 output pulses (High word). (Not available for EC5)

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)

Present number of Y3 output pulses (High word). (Not available for EC5)

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 (Y0,Y1), 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.

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:
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Program Example 1:

El
FEND
M1000
1001 I SET | M1347
DPLSY | K1000 | K1000 Y0
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. .

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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3.

API || Mnemonic

Operands

Function

Instruction Set

Controllers

58 PWM

Gy G @

Pulse Width Modulation

ES2/EX2/| SS2 |SA2
EC5 SE

SX2

Type | Bit Devices

Word devices

Program Steps

OoP XY |M|S

KnX|KnY|KNM|KnS| T

PWM: 7 steps

S1

* [ ok

* * * *

* [ ok
* | o

S

* * * *

D

Operands:

Si: Pulse output width (ms) ~ Sa:

PULSE

16-bit 32-bit

ES2/EX2/

ES2/EX2/ SA2
SS2 EC5

EC5 SE [SX2

SA2
SE

ES2/EX2/
EC5

SA2

SE SS2

SS2 SX2

Pulse output cycle (ms)

D: Pulse output device (YO0, Y1, Y2,Y3, Y4, Y6)

Explanations:

1. Siis specified as pulse output width (t). Sz is specified as pulse output cycle (T).
Rule: S1 =S2. (It is not applicable to EC5 and DVP-12SE: FW V1.xx.)

Reference Table for Output Cycle and Output Width

Range of Output

YO Y2

Y1 Y3

pulse output t

0~10000

0~32767

width / cycle T

1-10000

1~-32,767

Flag for switching unit

M1112 | M1113

M1070 | M1071

On=10us ; Off=100us

On=100us ; Off=1ms

Flag for high-speed output

M1116 is ON. (Unit: 1us)

M1117 is ON. (Unit: 10us)

2. Siis specified as pulse output width (t). Sz is specified as pulse output cycle (T).

Rule: S1 =S2. (for DVP-12SE: FW V1.xx.)

Reference Table for Output Cycle and Output Width

Range of Output YO Y1 | Y2 | Y3
pulse output t 0~10000 0~32767
width / cycle T 1~10000 1~32767
M1112 M1070 | M1113 | M1071
Flag for switching unit On=10us On=100us
Off=100us Off=1ms
S is specified as pulse output width (t). Sz is specified as pulse output cycle (T).
Rule: S1 =S2. (for EC5)
Reference Table for Output Cycle and Output Width
Range of Output YO | Y2 | Y4 | Y6
pulse output t 0~10000
width / cycle T 1~10000
M1112 | M1113 | M1530 | Mi1531
Flag for switching unit On=10us
Off=100 us
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10.

11.

12.

13.

14.

Pulse output devices for operand D: YO0, Y1, Y2, Y3. For EC5, the available pulse output devices
for operand D are YO, Y2, Y4 and Y6.

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.

When S1=0,S2=0 orS1>S>, errors will occur (M1067 and M1068 will not be ON) and no output
will be generated from pulse output devices. When S: = Sg, the pulse output device will be ON
continuously.

S1, Sz 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.

When M1112 = ON, the unit of YO output pulse is 10us, when M1112 = OFF, the unit is 100ps.
When M1070 = ON, the unit of Y1 output pulse is 100us, when M1070 = OFF, the unit is 1ms.
(Not available for EC5)

When M1113 = ON, the unit of Y2 output pulse is 10us, when M1113 = OFF, the unit is 100ps.
(Not available for DVP-12SE.)

When M1113 = ON, the unit of Y2 output pulse is 100us, when M1113 = OFF, the unitis 1ms. (It
is only applicable to DVP-12SE.)

When M1071 = ON, the unit of Y3 output pulse is 100us, when M1071 = OFF, the unit is 1ms.
(Not available for EC5)

For EC5, when M1530 = ON, the unit of Y4 output pulse is 10 ys, when M1530 = OFF, the unit
is 100 ps.

For EC5, when M1531 = ON, the unit of Y6 output pulse is 10 ys, when M1531 = OFF, the unit
is 100 ps.

When M1116 is ON, M1112 and M1113 do not work. The time unit of the pulse output through

Y0 and Y2 is 1us. 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

15.

When M1117 is ON, M1070 and M1071 do not work. The time unit of the pulse output through

Y1 and Y3 is 10us. Availabilities are shown below:

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

Version| V3.00 | V3.20 V1.00 | 2.60 | 240 | 2.80 | Vv2.02 V1.0 V2.88

16.

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 is

not the correct time width.
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Program Example:

When X0 = ON, Y1 output the pulse as shown X0
opposite. When X0 = OFF, output Y1 turns OFF. ’_{

Note:

——— PwM K1000 | K2000 Y1

t=1000ms

[

OutputYﬂ L

fe——

T=2000ms

1. Flag description:

M1070:

M1071:

M1112:

M1113:

M1530:

M1531

M1116:

M1117:

For PWM instruction, when M1070 = ON, the unit for Y1 output pulse to switch is
100 ps, when M1070 = OFF, the unit is 1 ms. (Not available for EC5)

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)

For PWM instruction, when M1112 = ON, the unit for YO output pulse to switch is
10 ps (for SE: 100 ps), when M1112 = OFF, the unit is 100 ps (for SE: 1 ms).
(Not available for EC5)

For PWM instruction, when M1113 = ON, the unit for Y2 output pulse to switch is
10 us, when M1113 = OFF, the unit is 100 ys.

For PWM instruction, when M1530 = ON, the unit for Y4 output pulse to switch is
10 ys, when M1530 = OFF, the unit is 100 ps. (Applicable to EC5)

For PWM instruction, when M1530 = ON, the unit for Y4 output pulse to switch is
10 ys, when M1530 = OFF, the unit is 100 ps. (Applicable to EC5)

For PWM instruction, when M1116 = ON, the unit for YO and Y2 output pulse is
1 ps, and switching functions of M1112 and M1113 are not available.

(Not available for EC5)

For PWM instruction, when M1117 = ON, the unit for Y1 and Y3 output pulse is
10 us, and switching functions of M1070 and M1071 are not available.

(Not available for EC5)

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.
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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
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API Mnemonic Operands Function Controllers
ES2/EX2/| SS2 |SA2|SX2
59 ||D| PLSR Gy G G» (M@ | Pulse Ramp EC5 SE
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|KnNYI[KNnMIKnS| T |C|D | E | F|PLSR: 9 steps
S1 il 1T 11" | * IDPLSR: 17 steps
82 * * * * * * *
S3 * * * * * * * * * * *
D *
PULSE 16-bit 32-bit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
cos 1592 ge |SX2| Ece  |SS2|ag [SX2| Ecs  |SS2[ g |SX2
Operands:

Si: Maximum frequency (Hz)  Sz: Number of pulses  Ss: Ramp up/down time (ms)

D: Pulse output device (YO, Y1, Y2, Y3, Y4 and Y6 are available) (EC5/DVP-12SE: FW V1.xx does

not support Y1 and Y3.)

Explanations:
(For ES2/EX2/SS2/ SA2/ SE /| SX2 Series PLC CPU)

1. PLSRinstruction 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 S: pulse output frequency:

Output YO0, Y2 Y1, Y3

SS2: 6~10,000Hz 6~10,000Hz

Output 16-Dit | £ /EX2/SA2ISX2/SE: 6~32,767Hz

frequency: SS2: 6~10,000Hz

32Dt | £ op/EX2/SA2ISX2ISE: 0~100,000Hz 6~10,000Hz

If frequency smaller than 6Hz is specified, PLC will output 6Hz.
If frequency bigger than max frequency is specified, PLC will output with max frequency.

3.  When output device is specified with YO, Y2, the start/end frequency of YO is set by D1340 and

start/end frequency of Y2 is set by D1352.
4. When output device is specified with Y1, Y3, the start/end frequency is OHz.
When D1220/D1221 = K1 or K2, positive/negative sign of S2 denotes pulse output direction.

6. 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.qg. infinite pulse output.
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7. When assigning Y0 and Y2 output mode as Pulse, i.e. D1220 = K0, D1221 = K0, the available
range for Sz is 1~32,767 (16-bit instruction) and 1~2,147,483,647 (32-bit instruction).

8. When assigning Y0 and Y2 output mode as Pulse/Dir, i.e. D1220 = K1, D1221 = K1, the

available range for Sz is 1~32,767 or -1~-32,768 (16-bit instruction) and 1~2,147,483,647 or

-1~-2,147,483,648 (32-bit instruction)

9. When assigning output device as Y1 and Y3, the available range for Szis 1~32,767 (16-bit

instruction) and 1~2,147,483,647 (32-bit instruction).

10. S3: Ramp up/down time (unit: ms, min. 20ms).

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:

B M1534 = OFF (Y0) and M1535 = OFF (Y2), the ramp up and ramp down time should be
the same.

B M1534 = ON and M1535 = ON, then Ssz specifies ramp up time only. The ramp down time
is specified by value set in D1348 (Y0) and D1349 (Y2).

11. 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

12. The output will not be affected if Si1, Sz or Sz are changed when PLSR instruction is being
executed. PLSR instruction has to be stopped if changing values in Si, Sz or Sz is required.

13. Flags for indicating pulse output status:

Output YO0 Y1l Y2 Y3
Completion M1029 M1030 M1102 M1103
Immediately Pause M1078 M1079 M1104 M1105

a) When pulse output on Y0/Y1 specified as Pulse/Dir (D1220 = K1) is completed,
completion flag M1029 = ON.

b) 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.

14. 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.

15. 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. Set value falls out of the available range of operands will be automatically corrected with the
min. or max available value.

17. 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 | ES2C ES2E T . SS2 | 12SE | 26SE | 28SA2
Firmware | 5 /5 | \;348 | v1.00 | V2.86  V3.28 | V202 | V10 | V2.90
version

(For EC5 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 S1 pulse output frequency:

Output frequency range of EC5 Series PLC CPU

Output Y0, Y2, Y4, Y6
range 16-bit instruction 6~32,767 Hz
32-bit instruction 6~50,000 Hz

If frequency equals or smaller than 6Hz 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.

When D1220/D1221/D1341/D1342= KO, K1,or K2, the positive/negative sign of Sz denotes

pulse output direction (Positive/negative).

Four pulse output modes:
Mode D1220 D1221 D1341 D1342

Output KO K1 KO K1 KO K1 KO K1
YO Pulse | Pulse
Y1 Dir
Y2 Pulse | Pulse
Y3 Dir
Y4 Pulse | Pulse
Y5 Dir
Y6 Pulse | Pulse
Y7 Dir

PLSR instruction does NOT support the value of pulse=0, e.qg. infinite pulse output.

3-159



J

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

6.

10.

11.

When assigning YO0, Y2, Y4, Y6 output mode as Pulse, i.e. D1220 = KO, D1221 = K0, D1341 =
KO, D1342 = KO0), the available range for Sz is 1~32,767 (16-bit instruction) and
1~2,147,483,647 (32-bit instruction).
When assigning YO and Y2 output mode as Pulse/Dir, i.e. D1220 = K1, D1221 = K1, D1341 =
KO, D1342 = KO, the available range for Sz is 1~32,767 or -1~-32,768 (16-bit instruction) and
1~2,147,483,647 or -1~-2,147,483,648 (32-bit instruction)
S3: Ramp up/down time (unit: ms; minimum: 20ms).
When assigning output device as YO0, Y2, Y4 and Y6 and if:
B M1534 = OFF (Y0), M1535 = OFF (Y2), M1536 = OFF (Y4), M1537 = OFF (Y6), the
ramp up and ramp down time should be the same.
B M1534 = ON, M1535 = ON, M1536 = ON, M1537 = ON, then Ss specifies ramp up time
only. The ramp down time is specified by value set in D1348 (Y0), 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
The output will not be affected if S1, Sz or Ss are changed when PLSR instruction is being
executed. PLSR instruction has to be stopped if changing values in Si, Sz or Ss is required.

Flags for indicating pulse output status:

Output device YO0 Y2 Y4 Y6
Completed Flag M1029 M1102 M1321 M1322
Immediately M1078 M1104 M1310 M1311
pause

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) When PLSY / DPLSY instruction is OFF, the pulse output completed flags will all be reset.

12.

13.

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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14.

15.

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 API59 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 device YO0 Y2 Y4 Y6

Ramp-down when
the conditional
contacts are
closed

M1334 M1335 M1520 M1521

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
}—( ——— PLSR K1000 D10 K3000 YO

A
Pulse speed(Hz)

Time for pulse .
outputinp (S1) Target speed:1000 Hz Frequency

each shift:
3000/20 ms

increased/decreased
in every shift:

16-bitinstruction:1~32,767

32-bitinstluction1~2,147,483,647
| |

Ramp up time (S3) . ' Rampdowntime (§3) _ |
I} »1 L Y »

3000ms . - 3000ms

7 Time(Sec)
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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)
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)
M1133: Y4 pulse output pause (ramp down). ON = pause, OFF = resume
(Applicable to EC5)
M1134: Y6 pulse output pause (ramp down). ON = pause, OFF = resume
(Applicable to EC5)
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 YO. 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)
M1537: Enable ramp-down time setting on Y6. Has to be used with D1351.
(Applicable to EC5)
2. Description on associated special registers:
For D1030~D1033, D1336~D1339, D1220, D1221, please refer to PLSY instruction
D1026: M1156 = ON, D1026 stores pulse humber 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).
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).
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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. Operation of Mark function on YO:
Frequency
A
Target X4 external interrupt
speed /
~~~~~~~~~ Pulse number if no

Start/end | i N0 external interrupt on X4

freuquency ( ~ 0N ‘/

D1340 —Y b . .

¥ Time
<———>| D1348I Ramp-down time - Pulse
Ramp-up [€ —> number
time R
DD1232

! Ramp-down stop pulse
number when Mark
is detected

B  When M1156/M1158 = ON, enable ramp-down pause (Mark function) on Y0O/Y2 when

X4/X6 receives interrupt signals.

B When Mark function is enabled, ramp down time is independent of the ramp up time. Users

can set ramp up time in Szand ramp down time in D1348/D1349. (Range: 20ms~32767ms)

B When Mark function is executed and the ramp-down stop pulses (DD1232/DD1234) are

specified, PLC will execute ramp-down stop with specified pulses after Mark is detected.
However, if DD1232/DD1234 are less than the specified ramp-down time (D1348 / D1349),
PLC will fill DD1232/DD1234 with the value of ramp-down time. In addition, if
DD1232/DD1234 is more than the half of total output pulses, PLC will modify

DD1232/DD1234 to be less than half of the total output pulses.
B Ramp-down stop pulses (DD1232/DD1234) are 32-bit value. Set value KO will disable the

Mark function.

B Y0,Y2 relative parameters for Mask and Alignment Mark function:

arameter Pulse number | Output
Ramp | Pulse number
Input : for ramp-down | pause |Pause
Mark flag ! down for masking
Outpu points : of Mark (ramp | status
time output ;
function down)
YO0 M1156 X4 D1348 |D1026, D1027 | D1232, D1233 | M1108 |[M1538
Y2 M1158 X6 D1349 |D1135,D1136|D1234, D1235 | M1110 [M1540
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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:

B When MO is triggered, YO executes pulse output. If external interrupt is detected on X4,
pulse output will perform ramp down process for 10,000 pulses 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.

B When pulse output ramps down and stops after Mark is detected, M1538 will be ON to
indicate the pause status. If users need to complete the remaining pulses, set OFF the flag

M1108 and pulse output will resume.

4. Operation of Mask function on YO:

Frequency
A YO0 is masked from ; YO isready for
interrupts on X4 : interrupts from X4
Target X4 external interrupt
speed
. Pulse number if no
Start/end - external interrupt on X4
frequency /
D1340 K Time
, Ramb down timb " Pulse
i< —> ik (SSZS)OW” s number
Pulses to be masked, :
G rmr e o

Specified by DD1026 ! i
Ramp-down stop pulse
number when Mark
is detected (DD1232)
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B Mask function on YO will be enabled when D1026 and D1027 are specified with values other

than 0. Mask function is disabled when D1026 and D1027 are specified with 0. If pulse
output process can not reach the target speed, PLC will clear DD1026 to disable the Mask
function. If the Mask range is set to be within the ramp-up section, PLC will automatically
modify DD1026 to be longer than the ramp-up section. On the other hand, if DD1026 is set
between ramp- down section, PLC will modify DD1026 to be the range before the beginning

of ramp-down process. Mask function setting method on Y2 is the same as YO0.

Program example 2:

MO
M SET | M1156

4' DMOV |K50000| D1026 |
4' DMOV |K10000| D1232 |

MO
f IDPLSR|K100000|K1000000| K20 | YO |
FEND
M1000
1401 — | INCP

IRET

DED

END

Explanations:

When MO is triggered, YO executes pulse output. When external interrupt is detected on X4
after 50,000 pulses, pulse output will perform ramp down process for 10,000 pulses and
then stop. M1108 will be ON. If no interrupt is detected on X4, YO pulse output will stop after
1,000,000 pulses are completed.

Interrupt triggered between 0 ~ 50,000 pulses will be invalid, i.e. no ramp-down process will

be performed before 50,000 pulses are achieved.

Points to note:

When Mark function is executed with Mask function, PLC will check the validity of Mask
range first, then ramp-down stop pulses of Mark function. If the above set values exceed the
proper range, PLC will automatically modify the set values after the instruction is executed.
When PLSR or positioning instructions with ramp-up/down section are enabled, the user
can check the pulses of ramp-up section in DD1127 and pulses of ramp-down section in
DD1133.

Users can perform single speed positioning when ramp-up/down time setting is not

specified.
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5.  Adding mask and alignment mark function for CHO and CH1

® Available for the followings
. ES2/ 12SA2/
ri ES2- ES2-E 2 12SE 26SE | 28SA2
Series EX2 S2-C S SX2 SS S 6S 8S
Firmware | 358 | v3.28 | V1.00 | V2.82 | V328 V202 @ V2.0 | V2.9
version
® CHO and CH1 relative parameters for Mask and Alignment Mark function:
Number of
Marking | External Starting/ | ramp-down
Output ) Ramp-up |Ramp-down Front Back
deceleration| Input ) _ Stopping pulses
number time time masking | masking
flag point frequency after
marking
CHO D1232/D12 | D1026 D1100
M1156 X4 D1343 D1348 D1340 33 D1027 D1101
(YO/Y1)
CH1 D1234/D12 | D1135 D1102
M1158 X6 D1353 D1349 D1352 35 D1136 D1103
(Y2/Y3)
®  Execution of the mask function (use YO as an example)
Frequency
N
External interrupts X4 1 External interrupfs X4
Invalid i Waiting for external Invalid i
i interrupts X4 !
i ]
Target H !
frequency : :
l :
! 1
! 1
! 1
: 1
start/end frequency : :
D1340 !
—> : :
: ! S Pulse #
1 1 7z
l :

D1026, D1027
Pulse number to end for masking in the front

D1100, D1101
Pulse number to start for
masking in the back
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® Alignment mark function can be done in the sections of ramp-up, rump-down and speed.

6. Adding fixed slope function for CHO and CH1

® Available for the followings

Series ESZZ/EX ES2-C | ES2-E 1285)32/ SS2 | 12SE | 26SE | 28SA2
Firmware | 3.8 | 328 | v1.00 | V2.82 | V324 | V2.02 | V2.0 | V2.9
version

® YO and Y2 relative parameters for fixed slope function:

Special device for the

Output Flag for fixed slope .
maximum frequency
YO M1604 D1410, D1411
Y2 M1605 D1412, D1413

® The frequency for the normal slope is defined by the frequencies of starting, ending and

the target as well as the time of ramp-up and down. See the black line for reference.

The frequency for the fixed slope is defined by the frequencies of starting, ending and the

maximum as well as the time of ramp-up and down. See the red line for reference.

7.  Add new functions such as adding alignment marks to the ramping down, the frequency of the

fixed slope and selected masking for the output points Y1 and Y3. The actions are the same as

aforementioned 5 and 6. And the relative parameters are listed below.
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® Available for the followings

. ES2/ 12SA2/
Series ES2-C | ES2-E SS2 12SE 26SE | 28SA2
EX2 SX2
Firmware |y 45 | v3.48 | V140 @ V2.86 - V202 | V12 | V29
version
(] Special D/M Devices Corresponding to the Marking and Masking Function
) Number of
Marking | External Starting/
Output Ramp-up |Ramp-down ramp-down Front Back
deceleration| input Stopping
number _ time time pulses masking | masking
flag point frequency
after marking
D1026/ | D1100/
YO M1156 X4 D1343 D1348 D1340 D1232/D1233
D1027 D1101
D1154/ | D1156/
Y1l M1157 X5 NA NA NA D1236/D1237
D1155 D1157
D1135/ | D1102/
Y2 M1158 X6 D1353 D1349 D1352 D1234/D1235
D1136 D1103
D1158/ | D1160/
Y3 M1159 X7 NA NA NA D1238/D1239
D1159 D1161

It does not support separating the ramp up and ramp down nor does it support setting up the

start/stop frequency.

® Y1 and Y3 relative parameters for fixed slope function:

Output Flag for fixed slope Spec_lal device for the
maximum frequency
Y1 M1606 D1988, D1989
Y3 M1607 D1990, D1991

® For EC5 Series:

Note: If the values in the device where stores pulse number for masking in the front for YO-Y3

Output Flag for fixed slope Snf:;ilr?qludme‘?rzzzc;rnrf
YO M1604 D1410, D1411
Y2 M1605 D1412, D1413
Y4 M1606 D1988, D1989
Y6 M1607 D1990, D1991

is zero or less than -4 or equals to -4, it indicates the marking and masking functions in the

front are disabled. On the other hand, if the values is greater than O or between -1 to -3, it

indicates the marking and masking functions in the front are enabled. If the values in the
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device where stores pulse number for masking in the back for YO-Y3 is less than 0 or equals to
0, it indicates the marking and masking functions in the back are disabled. On the other hand,
if the values is greater than O or if the values in the device where stores pulse number for

masking in the front is less than -3, it indicates the marking and masking functions in the back
are enabled.

8. PLSR/DPLSR Instructions

® Added new marking behaviors A-C for PLSR/DPLSR instructions and behavior B (-3) for
DCLLM instruction.

Applicable Models and Starting Versions

Series ES2/EX2/ES2-C | ES2-E | 12SA2/SX2 | SS2 | 12SE | 26SE | 28SA2

Firmware V3.60 V1.40 V3.00 - | V2,02 |Vv2.02| V29

Descriptions of behaviors A-C

A. When the number of pulses is not sufficient to complete acceleration/deceleration, marking
and masking are added in the area.

See the YO example below. The masking in D1026/1027 of the front masking area and
D1100/1101 of the back masking area are effective.

Freq
-~

» Time
-
D1026 D1100
D1027 D1101

B. When the masking number is -1 in the front masking area, it indicates masking occurs in the
acceleration area; -2 in the front masking area means masking occurs in the areas of
acceleration and full-speed; -3 (only available for DCLLM instruction) in the front masking area
means masking occurs in the areas of acceleration, full-speed and deceleration.

See the YO example below. The values of D1026/1027 in front masking area are set among -1

to -3. The masking can be done accordingly, you do not need to calculate the number of pulses
in each area.
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Freq
-~
D1026 _ -1 :::::::::: |
D1027 — -2 )
> \
p Time
SPEED ' RAMP DOWN

P Time

RAMP UP SPEED RAMP DOWM IDLE

C. You can set number of deceleration pulses after marking to less than 0 (<0) and when

marking is done, the output stopped immediately.

See the YO example below. If you set the number of deceleration pulses after marking to
less than 0 in D1232/1233, the output stopped immediately after it received the signal,

whether it's in the area of acceleration, full-speed or deceleration.

Freg
F'Y

D1232

p1233< 0

» Time

RAMP UP H SPEED | RAMP DOWN
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3.6.7 Handy Instructions

Mnemonic Applicable to STEPS

API PULSE Function Ser SA2
16 bits 32 bits EX2| 882 | " | SX2 |16-bit|32-bit
EC5
60 IST - - Initial state I 7 -
61 SER DSER v" | Search a data stack viilv | vi|v | 9|17
62 | ABSD | DABSD - | Absolute drum sequencer Vil v vV 9 | 17
63 INCD - - | Incremental drum sequencer Vil v vV 9 -
64 | TTMR - - | Teaching timer Vil v vV 5 -
65 | STMR - - | Special timer 20 I N 7 -
66 ALT - v' | Alternate state A A 3 -
67 | RAMP |DRAMP | - |Ramp variable value Vil v vV 9 | 17
68 DTM - v' | Data transform and move I 9 -
69 | SORT |DSORT| - |Datasort v vi|ivi|ivi]ii1l]|2
us| dowe |- | - [Sedmecommererslgg [ =]
Comparing the outputs of

316| YOUT i i multigle w%rk statiopns E% 7] i
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API || Mnemonic Operands Function Controllers
ES2/EX2/| SS2 |SA2|SX2
60 IST (D) Initial State EC5 SE
Type | Bit Devices Word devices Program Steps
OoP XY |M|S|K|H[KnX|KNYIKNnM|KNS| T |C |D | E | F |IST: 7 steps
S * * *
D1 *
D> *
PULSE 16-bit 32-hit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
cos |SS2| s [SX2| e |SS2|ag [SX2| ey |SS2|ag [SX2
Operands:

S: Source device for assigning pre-defined operation modes (8 consecutive devices). Di 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. The range of D1 and D2: S20~S911, D1 < Do.

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 point
M1041: Movement start S1: Zero point return/initial state step point
M1042: Status pulse S2: Auto operation/initial state step point

M21047: STL monitor enable

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. /O Devices
Right-limit X2 Right-limit X3
Left-limit X1 (big balls)  (small balls)
YO = =
Upper-limit X4 - '
Y1

Upper-limit X50
Q Q Q Q I I Ball size ' | Big H | |Sma||| \
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.
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5. Control panel

/' Power ON @ Zeroreturn X35 @ AutoON X36 \
® Power OFF @ Auto OFF X37
Cli Right
ballps Ascend  ghift Step X32
Xgo ng Xg4 Zeroreturn X31 Onecycle
o Y operation X33
Release g’ Left
D i _
ba‘Hs ez:en Smft Manual @ 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.

c) 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

— ———v1048)

M1000
b——— IsT X30 S20 S80

7. Manual mode:

SO X20
—<S> || SET Y4 |Clipballs

X21

— } RST Y4 Release balls
X22 Y1

— @ Raise robot arm
X23 YO ) Interlock

— A @ Lower robot arm
X24 X4 Y3

— |_M—® Shiftto right | v and v3 interlocked and
X25 X4 Y2 ) X4 = ON is the condition

— |—M—® Shiftto left / for output Y2 and Y3
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8. Zero return mode:

a) SFC:
S1
X35+
S10 RST Y4 Release balls
RST Y1 Stop lowering robot arm
- Raise robot arm to the
X4 + » upper-limit (X4 = ON)
S11 RST Y2 Stop shifting to right
4® Shift to left to reach the
X1+ left-limit (X1 = ON)
S12 SET | M1043 | Enable zero return completed flag

RST S12 Zeroreturn completed

b) Ladder Diagram:

S1 X35

—<S>— b—— SET S10 | Enterzero return mode
S10

—<S> RST Y4 Release balls

RST Y1 Stop lowering robot arm

@ Raise robot arm to the
upper-limit (X4 = ON)

X4
— | SET s11
S11
—<S> RST Y2 Stop shifting to right
X1 Shift to left and to reach
— F—— SET S12 | the left-limit (X1 = On)
S12
—<S SET | M1043 | Enable zero return completed flag

RST S12 Zeroreturn completed
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9. Auto operation (Single step / One-cycle operation / continuous operation):
a) SFC:

X5 —+

Y4 Y4

TO K30 T1 K30

S60 RST Y4

TMR T2 K30
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b) Ladder Diagram:

S2M1041 M1044
—<S>— —FH— SET S20 | Enterauto operation mode

S20
—<S>—4® Lower robot arm

X5 XO
— HF— SET | s30
X5 XO
— —A— SET sS40
S30
—S SET Y4 Clip balls

TMR TO K30

TO

L }—— SET s31

_fgi_ " 0 Raise robot arm to the
X4 upper-limit (X4 = ON)

' ——— SET | s32

s32 X2
—<s>——|/|—® Shift to right

X2
— b——— SET S50
S40
—<S SET Y4 Clip balls
TMR T1 K30
T1

| —— SET S41

2 " Rai bot toth
S —M—. aise robot arm to the
BRe X4 upper-limit (X4 = ON)

' }—— SET | s42

S42 X3
—<S>——|/|—® Shift to right
X3

' }———- SET | S50

S50 X5
—S> M_( : ) Lower robotarm

X5
————- SET | s60
S60
—<S RST Y4 Release balls
TMR T2 K30
T2

{ —— SET S70
) " Rai bot to th
s Y - aise robot arm to the
<S> upper-limit (X4 =ON)

' }———— SET | Ss80

o " Shift to lef h
—<S>——M—® ift to left to reac
the left-limit (X1 = On)

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.
4. 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 ~ D2 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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3. Instruction Set

D1040 ~ 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/EX2/| SS2 |SA2|SX2
61 [|[D| SER |P|GD GD @ | gy ECs SE
Type | Bit Devices Word devices Program Steps
OP X|Y | M|S|K|HIKnX|KnNY|[KNnMKnS| T |C |D | E | F |SER, SERP: 9 steps
S1 * il Ml DSER, DSERP: 17 steps
82 * * * * * * * * * * *
D * * * * * *
N * * *
PULSE 16-bit 32-bit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
cos 1592 5e |SX2| TEce  |SS2|ag [SX2| Ecs | |SS2] ag |SX2
Operands:

S1: Start device of data stack  Sz: 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 Si, 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
F—— 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 Sz 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 |DO0=K100| 5
D16 100 6 Equal
D17 5 7 |Smallest
D18 100 8 Equal
D19 500 9 | Largest
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3. Instruction Set

API || Mnemonic Operands Function Controllers
Absolute Drum ES2/EX2/| SS2 |SA2|SX2
62 ||D| ABSD | GD GD @ @ | servencer ECs SE
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|KnNYI[KNnMIKnS| T |C|D | E | F|ABSD: 9 steps
S1 S O IR B Mol Bl DABSD: 17 steps
Sz *
D * * *
n * *
PULSE 16-bit 32-bit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
cos 1592 ge |SX2| Ece  |SS2|ag [SX2| T Ecs  |SS2[ g |SX2
Operands:

Si: Start device of the data table  Sz: No. of counter  D: Start device for indicating comparison

result  n: Groups of data to be compared (n: 1~64)

Exp
1.

lanations:

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.

S2 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.

When operand Siuses 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 ~ D107 in advance. The even-number D is for lower bound value and the odd-number D is
for upper bound value.

When X10 = ON, the present value in counter C10 will be compared with the four groups of
lower and upper bound values in D100 ~ D107. The comparison results will be stored in M10 ~
M13.

When X10 = OFF, the original ON/OFF status of M10 ~ M13 will be retained.
X20

—||—| ABSD| D100 | C10 | M10 | K4 |

C10 Xx21
—H—VI—| RST | c10 |

X21

—||—| CNT | C10 | K400 |
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4. M10~ M13 = ON when the current value of C10 falls between lower and upper bounds.

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

5. 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

M11 | |

60 140

210

L

M12

150

390

M13 |

200

400
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3. Instruction Set

API | |Mnemonic Operands Function Controllers
Incremental drum ES2/EX2/| SS2 |SA2|SX2
63 INCD |GG G (B M sequencer ECs SE
Type | Bit Devices Word devices Program Steps
OP XY |[M|S|K|H|KnX|[KnY[KNnM|KnS| T |C |D | E | F |INCD: 9 steps
Sl * * * * * * *
S *
D * * *
n * *
PULSE 16-bit 32-bit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
cos  1SS2[gE |SX2| Ece  |SS2|ag [SX2| TEcs |SS2| R |SX2
Operands:

Si: Start device of the data table  Sz: No. of counter  D: Start device for indicating comparison

result  n: Number of data to be compared (n: 1~64)

Exp
1.

lanations:

INCD instruction creates various output wave forms according to the current value of the
counter designated by Sz. and S2.+1. Usually, the instruction is applied for relative cam control
The current value in Sz is compared with the set points specified by Si (n consecutive devices)
When value in Sz reaches the first set point, S2.+1 counts once for indicating the number of
present section, associated D turns ON, and S: is reset then counts up from 0 again. When the
drive contact of INCD instruction is OFF, the content in Sz. and Sz.+1 will be cleared.

When operand Siuses KnX, KnY, KnM, KnS patterns, Kn should be K4 for 16-bit instruction.
Operand Sz should be C0O~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.

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

When the content of C11 increase 1, M10~M14 will be ON sequentially. Please refer to the
following timing diagram.

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 M10~M14 = OFF. When

X0 turns ON again, this instruction will be executed again from the beginning.

X0 M1013
f { | CNT c10 K100

4' INCD | D100 | C10 | M10 | K5 |

X0
— w

30

C10
Current value

M10 [ 1

M12 m

M13 ]

M14 7

!
M11 - |—i
|
|
!
|
|
I
|

M1029 M
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/EX2/| SS2 |SA2|SX2
64 TTMR @ ™ Teaching Timer EC5 SE
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|[KnX|[KNY|[KNnMIKnS| T |C|D|E|F |TTMR: 5 steps
D *
n * *
PULSE 16-bit 32-hit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
Fos 1552 se |SX2| TEcs  |SS2| e [SX2| TEcs  SS2| s [SX2
Operands:

D: Device No. for storing the ON time of the input

Explanations:

n: setting of multiple (n: KO~K2)

1. The ON time of the external button switch is measured and stored in D + 1(unit: 100ms). Value

in D + 1 is multiplied with a multiple specified by n and stored in D (unit: sec).

2. When n = KO, the value in D + 1(unit: 100ms) is multiplied with 1 and converted to D (unit: sec).

When n =K1, the value in D + 1(unit: 200ms) is multiplied with 10 and converted to D (unit: sec).

When n = K2, the value in D + 1(unit: 200ms) 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

F—— TTMR DO

KO

o[ 1

D1

D1
DO
le—> |[————>
T T
Ontime (sec) Ontime (sec)

DO

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 =DO0

K2 T (sec) x100 D1 =DO0/10
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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 ~ 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.

o

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 ~ D109).

M10
— —— TMR T0 D100
M11
— — TMR T1 D101

gk
M19
— —— TMR T9 D109
M1000
—H—| BIN |K1XO| E |
X20
— —— TTMR D200 KO
X20
— ———— PLF MO

MO
—H—| 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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3. Instruction Set

API || Mnemonic Operands Function Controllers
ES2/EX2/| SS2 |SA2|SX2
65 STMR G (m @ | Sspecial Timer EC5 SE
Type | Bit Devices Word devices Program Steps
OP XY |M|S|K|H|KnX|KNYI[KNnMIKnS| T |C|D | E | F|STMR: 7 steps
S *
m * *
D * * *
PULSE 16-bit 32-hit
ES2/EX2/ SA2 ES2/EX2/ SA2 ES2/EX2/ SA2
Fos 1552 se |SX2| TEcs  |SS2| e [SX2| TEcs  SS2| s [SX2

Operands:
S: No. of timer (TO~T183) m: Set value in timer (m = 1~32,767, unit: 100ms)

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. YO is the delay-OFF contact. When X20 is triggered, YO = ON; When X20 is OFF, YO = OFF
after a 5 sec delay.
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
—— STMR TO K50 YO
X20 | B
" ]
YO :5584 :5364
| I 1 :
Y1l | ISsecl | 5se4
T | T
Y2 53ec| : r_
. | I
Y3 i Ssec| |
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6. Apply a NC contact Y3 after the drive contact X20, and Y1, Y2 will form a flashing circuit output.
When X20 turns OFF, YO, Y1 and Y3 = OFF and the content of T10 will be reset.

X20 Y3

}—1 : % STMR T10 K50 YO
X20 | |

Y1 ] | [ ]

Y2 |55ec|55ec| | | |
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3. Instruction Set

API Mnemonic Operands Function Controllers
ES2/EX2/| SS2 |SA2|SX2
66 ALT |P @ Alternate State EC5 SE
Type | Bit Devices Word devices Program Steps
OP XY