EN( EN
Statu AX4 —Axis
bRegulatorRealStat TRUE Enable bRegulatorRea’®
DriveStartRealState bRegulatorOn bDriveStart:
Busy RUE bDriveStart
Error
ErrorID

reVelocity 0
pveVelocity

InVeloci

Commandal

Digitized Automation for a Changing World

DIADesigner - AX Series Standard
Instructions Manual

A NELTA

www.deltaww.com



AX Series Standard Instructions

Revision History

Revision History

Version Revision Date
18t The first version was published. 10/30/2020
2nd 02/28/2021

1. Updated CH3:

© Added supported products AX-364E & AX-324N for
DFB_Capture, DFB_Compare, DFB_HCnt, DFB_HTmr,
DFB_PresetValue, DFB_Sample

© Updated library DL_BuiltinlO_AX3.library for DFB_Capture,
DFB_Compare, DFB_HCnt, DFB_HTmrr, DFB_PresetValue,
DFB_Sample

© Updated “dwTimerValue” unit

2. Updated CH4:

© Added supported product AX-364E for
DFB_EcGetAllSlaveAddr, DFB_EcGetSlaveCount,
DFB_EtherCATLink_Diag, DFB_GetAlIECATSlavelnfo,
DFB_GetECATMasterError, DFB_GetECATMasterState,
DFB_ResetECATMaster, DFB_ResetECATSIlave

3. Updated CHe6:

© Added supported products AX-364E, AX-300, and AX-324N
for DFB_From, DFB_To

4. Updated CHY7:

© Added supported products AX-364E,AX-300, and AX-324N
for DFB_ModbusComChannel, DFB_ModbusRequest,
DFB_ModbusRequest2

“DFB_MR_ERROR" update

°© Added DFB_SLAVE_DEVICE_FAILURE,
DFB_ACKNOWLEDGE, DFB_SLAVE_DEVICE_BUSY,
DFB_GATEWAY_PATH_UNAVAILABLE,
DFB_GATEWAY_DEVICE_FAILED_TO_RESPOND

° Removed DFB_NO_MDBSCOM_CONFIG

© Updated DFB_ILLEGAL_DATA_VALUE
5. Updated CHS:

© Added supported products AX-364E, AX-300, and AX-324N
for DFB_TCP_Client, DFB_TCP_Server, DFB_UDP_Socket,
DFB_ModbusTCPChannel, DFB_ModbusTCPRequest

"DFB_MR_ERROR" update

° Added DFB_SLAVE_DEVICE_FAILURE,
DFB_ACKNOWLEDGE, DFB_SLAVE_DEVICE_BUSY,
DFB_GATEWAY_PATH_UNAVAILABLE,
DFB_GATEWAY_DEVICE_FAILED_TO_RESPOND,




AX Series Standard Instructions

Revision History

Version

Revision

Date

DFB_INVALID_FUNCTION_CODE,
DFB_NO_ETHERNET_CONFIG

°© Removed DFB_NO_MDBSETH_CONFIG

© Updated DFB_ILLEGAL_DATA_VALUE,
DFB_MEMORY_NOT_ENOUGH

. Added CH10 High Speed Output Instructions
. Updated CH11:

© Added supported products AX-364E, AX-300, and AX-324N
for DFC_LogGetSize, DFB_LogDump

o N O O

. Updated Section 1.1: Added Setting Value range of wNum
. Updated Section 2.5: Updated input pin note
. Updated Section 4.3: Updated DFB_EtherCATLink_Diag library:

DL_EtherCAT_Diag.library

. Added Section 6.3—Section 6.19: DFB_DLCCAL, DFB_DLCWEI,

DFB_DPUCONF, DFB_PUSTAT, DFB_DPUPLS, DFB_DPUPLS,
DFB_DPUDRI, DFB_DPUDRA, DFB_DPUZRN, DFB_DPUJOG,
DFB_DPUCNT, DFB_DMPID library: DL_ASModuleAPI_AX3.library,
DFB_DHCCNT, DFB_DHCCAP, DFB_HCDO, DFB_DHCCMP,
DFB_DHCCMPT, DFB_DHCMEAS

. Updated Section 7.3: Added Notes 4 & 5

. Updated Section 7.4: Added Notes 1 & 2

. Updated Sections 8.1, 8.2, and 8.3: Updated example program
. Updated Sections 8.1-8.5: Added Function notes

07/31/2021

th

. Updated Section 5.1-5.3:

© Corrected output Error_ID data type
© Adjusted dwLen Input to wLen
© Updated Input pSrc range and added notes

© Updated error code description

. Added Section 6.20-6.21: DFB_DADLOG, DFB_DADPEAK

Updated Section 6.22:
Added DFB_DADLOG, DFB_DADPEAK error codes

. Updated Section 9.2: Updated Input Filelnfo data type
. Updated Section 9.3: Updated error code content

. Updated Section 11.3: Updated error code content, added

DFB_FTPClient

06/01/2022




AX Series Standard Instructions

Revision History

Version

Revision

Date

1.4.0

. Updated Section 3.1: Added bEdgeSelect and bCycle.
. Updated Section 3.2: Added OutputAction, diTablePosition,

diTableSize.

. Updated Section 3.3: Added xUD_Select, bTriggerMode.

03/31/2023

1.5.0

. Updated Section 3.1: Updated the bEdgeSelect description.
. Added general description of instructions to Chapter 3, Chapter 4,

Chapter 6, and Chapter 10.

. Updated Chapter 6: Updated supported products.
. Updated Section 6.13: Updated the bUpdate description.
. Updated Chapters 7 and 8: Updated the description of the command

library.

. Updated Section 8.6: Added a new instruction DFB_SetIPConfig.
. Added Sections 12.1 and 12.2: SNTPGetUTCTime and SNTPServer

instructions.

. Added Chapter 13: Added util library—related instructions.
. Added Chapter 14: Added instructions related to the MEMUils library.

09/30/2023

1.6.0

. Updated the supported products and libraries of instructions.

Added Section 1.3: Added DFC_Clear instruction.

Updated Section 1.4: Added DFC_Clear error codes and
troubleshooting.

Updated Section 6.21: Added ASO8AD_B and ASO8AD_C modules.
Added Section 6.22: Added DFB_SCMRS instruction.

Updated Section 6.23: Added DFB_SCMRS error codes and
troubleshooting.

Updated Section 8.6: Updated DFB_SetIPConfig.
Updated Section 11.2: Changed the image of Example.
Removed Section 11.3: Removed DFB_FTPClient instruction.

. Added Section 14.2: Added MemSet instruction.
. Added Chapter 15: Added SysTimeRitc library instructions.
. Added Chapter 16: Added DL_SysiInfo library instructions.

03/29/2024

1.7.0

. Updated Section 3.1: Updated the note of bEdgeSelect and bCycle.

Updated Section 3.2: Updated the function block figure and the
setting values of OutputAction and diTableSize.

Updated Section 3.4: Update the figure of the programming example.
Updated Section 3.5: Update the figure of the programming example.

Updated Section 3.7: Updated the original section 3.7 Error Code and
Troubleshooting to section 3.9.

Added Section 3.7 and Section 3.8: Added
DFB_Capture_EncoderAxis and DFB_Compare_EncoderAxis
instructions.

09/30/2024




AX Series Standard Instructions

Revision History

Version

Revision

Date

10.
11.
12.

13.
14.
15.
16.
17.

Updated Section 6.1-6.2, 6.4, 6.20-6.21: Updated the notes.

Updated Section 6.3: Updated the note and the timing figure and
description.

Updated Section 6.22: Updated the description of
DFB_SCMRS_RXMODE and updated the programming example and
the figure.

Updated Section 8.1: Updated the note.
Updated Section 8.2: Add the note.

Updated Section 8.5: Updated the output scope of uiReadLen and
uiWriteLen.

Updated Section 8.7: Updated a description.

Updated Section 10.1: Added a new example.

Updated Section 14.1-14.2: Updated the programming examples.
Updated Section 15.1-15.2: Updated the programming examples.
Updated Section 16.1-16.2: Updated the programming examples.

1.8.0

. Updated Section 4.1-4.8: Added a parameter ECAT_Master and

updated example content.

. Added Section 6.23—-6.24: Added DFB_IOLINKR and DFB_IOLINKW

instructions.

. Updated Section 6.23: Renumbered 6.23 to 6.25 and added IOLINK

error codes and troubleshooting methods.

. Added Chapter 17: Added DFB_PIDE instruction.
. Added Chapter 18: Added CODESYS basic instructions.

04/28/2025




AX Series Standard Instructions TOC

TOC

T o =T - o - 1
I I g (0T [T o] o RSP 2
=t 0 O Y o o] o= o 1= TN o Yo 11 [ £ 7 3

P1.1.2 ASSOCIAtEA IMBNUAIS. .....coiiiiiiiie ittt ettt e e e sttt e e e ettt e e e e e bt e e e e e anbeeeeeeanbeeeeeannreeeeennee 4
Chapter 1 Move INStrUCHIONS........coi i s r e e e ae e e ea s e e e e e ann e e e nan 5
L P B L O N1 =1 SRR 6

I B | L O (@ - SRS 9

LS T B Ll O O1 1=t T SRS RRUTRRN 11

1.4. Error Code and TroubleShOOtNG. ... e e e e e e e e e e e e e s e aanreaee s 13
Chapter 2 Comparison INSTrUCHIONS..........coi i s e s s s s s s e e e e es s e s s smnnn e e e e e sens s sannnnnnnnees 14
A TR B S O 7 1V 1 OO PROPPRR 15
2.2, DFC _UCMP...... ettt ettt e et e e e ettt e e e e et ae e e e e es b et e e e e steeeeeanseeeeeeasbeeeeeastaeeeeansseeeeeansseaesenssenaeeansees 16
A T L O I {1V USROS 17
S L 4 1 SRR 18
S T L O U 7 ] PR 20
G T L O I 7 SRR 22
Chapter 3 Timers and Counters INStruCtioNS...........occociiiiicii e 24
T I B L = T 7= T o (1 T PSPPSR 25
I I | = T o] 43T oY= T - S 34
TR N L = T [0 o ) SRR 43
R 3 = T I o PR 50
3.5, DFB_PreSEIVAlUE. ... e e e e aaaaaaaaaas 54
G B L = TS T 00T o] [PPSR 60
3.7. DFB_Capture_ENCOUEIAXIS. ... ..eeeieiiiiiee ittt ettt ettt ettt e e e bttt e s aa bttt e e s aabee e e e snbe e e e e annneeeeeannbeeeeaanneeeas 64
3.8. DFB_ComPare_ENCOAEIAXIS. ... e e e ettt ettt et e e e e e e e et ee et e e e e e e e e e e neeseeeeaaaeeeaaaannnseneeeaaaeeann 70
3.9. Error Codes and TroublESNOOTING. ........uuiiiiiiiiie et e e e e e e e st e e e e e asbee e e e enteeeeeanseeeeeenees 75
Chapter 4 EtherCAT Network INStruCtioNS..........cceiiiiiii e s e e s s e s smnme e e e e e s se e annn 78
4.1, DFB_ECGEIAIISIAVEAAN ... .o ettt ettt e e ettt e e et e e e e an et e e e e nnb e e e e e naeeeeeeanbeeeeeannbeeaeeanneeas 79
B o = R ol C 1= 631 F= 1Y =107 01U o | S PRSP 83
4.3. DFB_EtherCATLINK Diag.....cctviiieiiiiieie ittt e e ettt e e ettt e e s ettt e e e st e e e e asaeeeeesssaaeaesassseeeesassseeessnssseeesanssaeaesansseeans 87
4.4, DFB_GEtAIIECATSIAVEINTO. .. .ciiiiiiiiie ettt e et e e e sttt e e s et e e e e sasteeeeesssaeaessnsseeeesanseeeesanssanaenans 92
4.5. DFB_GEtECATMASIEIEITON.........uiiiiiieiie ettt e e e e e et e e e e e e e e e e e e e ta b e e e e e eeeaeeesennasbeereaaaeeeaaanns 96
4.6. DFB_GEetECATMASIEISIALE. ... ... ettt e e e e e e e e e e e e et e e e e e eeeeseeassbsbeeeeaaaeeeaaannes 99
4.7. DFB_RESEIECATIMASIEN. ... ...ttt ettt e e e e e e e e e e e e e e s e st esaeeeeaaeeeeasaasstaneeeaeeeeseannsssnnees 103
4.8. DFB_RESEIECATSIAVE. ... ...ueeiiiiitiiiie ettt ettt e ettt e e e ettt e e e e et e e e e e eab e e e e e eebbeeeeesbaeeeeaaabaeeesaassaeeessnsrneaesans 107
4.9. Error Codes and TroublEShOOtING. .........uiiiiiiiii ettt e e st e e s eaneeee s 112
Chapter 5 Checksum INStrUCIONS.......co e mn e e s mmmn e e e e e 113
TRt I L I 2 SRS RPR 114
LI L O I o [ USRS 116
TR N L O I {2 SRR 118
5.4. Error Codes and TroubleSNOOING. .........cuuiiiiiiiiiiiiie et e e st e e st ee e s anneeeeeeans 120
Chapter 6 Module Read—write INSrUCLIONS........ .o e 121
LT I L = T o o TSRS 122

8.2, DB _T0. e e 125



AX Series Standard Instructions TOC

B.3. DFB _ DLCCAL.....uteiie ittt e et e e ettt e e e et e e e eat e e e e seataeeeestsseeeeaassaeeeeaasseeeeaaaaaeeeeaaraeeeeaaraeeeeaareeans 128
B.4. DFB _DLCWEL...... i tieiie ettt ettt e e et e e et e e e e ettt e e e st e e e e e sbaeeeeaasbaeeeeansbeee e e nsbeeeeassaeeesannseeaesannres 132
B.5. DFB_DPUCONF .......eiiiii ettt e e ettt e e e sttt e e e e bt e e e sastaeeeeaseeeae e e tseeeeaanteeeeeaassseeessssneeesansaneeesanseneansnns 136
LG T = T = I SRR 140
B.7. DFB_DPUPLS ...ttt ettt e e e ettt e e e ettt e e e e aabe e e e e e sbeeeeeasteeeeeanteeeeeanteeaeeansteeeeeansaeeeeennres 143
6.8, DFB_DPUDRI.....ceiiiittiiie ettt e et e e e ettt e e ettt e e e e e bte e e e e e bt e e e e e anbeeeeeaasteeeeeabeeeeeeanbaeeeeeanneeeaeaans 146
B.9. DFB _DPUDRA . ...ttt e ettt e e et e e e e et eeeesetaae e e e s tseeeeeeasbeeeeaaasreeaeananaeeeeaaraeeeaaaraeeeaanrreeans 149
B.10. DFB_DPUZRN.......ootiiiiiiiiiie ittt ettt e e ettt e e et e e s e ate e e e e ssaeee e e ssaeaeaanssaeaeaansseeaeaassteeeeessaeeesassaeeesansres 151
T R B T = T ] U N 1 1 SRRSO 155
T 2 | = I L]V P SPRR 158
L TR I L = 1V 1 SR RSR 161
L S | = I o O AN SRR 171
B.15. DFB _DHCCAP ...ttt e e e e e et e e e et e e e e e eata e e e e ataeeeeeaasseeeeaaasseeeeaasaeeeesnsaaeeesanssaeeeannsrneens 181
LTI L = T = [ 5 T J SO EPPPR 188
B.17. DFB_DHCCMP........eteiie ettt e ettt e e e ettt e e e ettt e e s eataeeeesastaeeeeasseeeeaanteseeeaassseeesasseeeessssnseesanseneenans 191
T T L = I T O/ RSP RR 200
6.19. DFB_DHGCMEAS. ...ttt ettt e e ettt e ettt e e e e et e e e e e sttt e e e e steeeeeansbeeeeeansbeeeeeansteeesanseeeeeansaeaeeannres 207
LSO | = T | L SRR 211
B.21. DFB _DADPEAK ...ttt ettt e e ettt e e et e e e et — e e e e et et e e e e ————aeaa———eaeaaa——eeeeat—areeaatraeeeaarraeans 219
B.22. DFB_ SCIMRS.... .. ettt ettt e e e ettt e e e ettt ee e e aateeeeeaaateeee e e seeee e e e baeeeeaasteeae e e steeeeeantreeeeaanraeaeeanres 222
B.23. DFB_IOLINKRI..... ..ottt e e e ettt e e e ettt e e e ettt e e e eteeeeeaaataeeeeasteeeesasseeeeasssseeeeassenaesansseeaeeansseeenannses 229
L S | = ]I 1 SRR 233
6.25. Error Codes and TroubleShOOTING...........uuiiiiiiii i e e e e e e e e e e e e e aanreeee s 237
Chapter 7 Modbus Communication INStrUCtiONS.........ccccciiiiiiccccieirrir s ses e smnne e e e e e e nnnnnn 246
7.1 DFB _COMRS. ...ttt ettt e e e ekt e e e e et b e e e e e eabe e e e e e aabeeeeesbbeeeeeaabeeeeeestaeaeeansreeeeeasreeeeanres 247
7.2. DFB_MOABUSCOMOCNEANNEL. ...ttt ettt e e e e bttt e e e ettt e e e e anbe e e e e aanbeeeessnreeeenns 252
7.3. DFB_MOADUSREQUEST.. ..ottt e e oo oottt e e e e e e e s e e nteeeeeeaaaeeeaaannnnneneeaaaaeeaaannns 255
T7.4. DFB_MOUDUSREQUESEZ. ......oeiiiiiiitittt ettt e e e e e s et e e e e e e e e e e e e e e e e e e e e e e e e e e et et et e e e et eeaeassesesessstsensnsasnnnnnnna e ns 259
7.5. Error codes and TroublESNOOtING..........cooiiiiiii e e e e e e e e e e e e e e e e aaaaaaaaaaaeaaaaees 263
Chapter 8 Network Communication INStrUuCtioNS..........ccouiiiiiiiccciccrirr s smnn e e e e e e s s nnn 267
T I B T = T O e O 11T o | TSRS 268
8.2, DIFB _TC P _SBIVEN ... ..ttt ettt ettt e e e h bt e e e o bttt e e oo b et e e e e aa b et e e e en bt e e e e aabee e e e e anbeeeeeeanteeeeeaan 275
8.3. DFB_UDP _SOCKET......ciutiiiieiitiii ettt e e sttt e e et e e e e e st e e e e e ssbae e e e s te e e e e nnae e e e e nraeeeeanraeeeeanaeas 281
8.4. DFB_MOADUSTCPCRANNEL.......cciiiiiiiiiieee ettt e e e e e e e et e e e e e e e e e e e aaab e e e e eeaaeeeesannsnseens 286
8.5. DFB_MOADUSTCPREQUEST......ceiiiiiiiiiiitie ettt e ettt e e e e e e e e et aa e e e eeeeeeeseanabbeaeeeaeaeeeeaansnreees 289
R B = RS To | 0o o1 T SRR 293
8.7. Error Codes and TroubleSNOOTING. .........cuiiiiiiiiie ettt e e e s bbeee e st ee e s anneeeeeeans 296
Chapter 9 Instructions for Reading and Writing a Memory Card...........ccccciiniiimminniimns e 299
9.1, DFB_MEMOIYREAM. ...... .ttt et e e e bt e e e b et e e e bt e e s e nbee e e e anneas 300
1 I | = R 1Y =Y o T Y AT AT (= T PR 304
9.3. Error Codes and TroubleSNOOtING..........c..uuuiiiiiie e e e e a e e e e e e aaeees 308
Chapter 10 High Speed Output INSErUCHiONS..........ooiii i ssmn e e e s e s nmmnmnnnes 312
O T I T = T L SO SOPP RSP 313
10.2. Error Codes and TroubleShOOtING. .........eiii i e e e enaeeee s 317
Chapter 11 Additional INSErUCtIONS...... ... e e s 318
L I B L O e Yo [ 1= 65 T YRR 319



AX Series Standard Instructions TOC

V2 | = T oo | I T T o o J OSSPSR 320
11.3. Error Codes and TroublEeShOOtING. ........uuiiiiiiii e e e e e e 323
Chapter 12 SNTP INSTrUCLIONS........eeieeii e s mm s e s e e e s e mmnn e e e e e s e e s s mnmnnnns 327
(0 S N I o €Tt (U O T 1SS RTPURTOPRR 328
LA S N I =T SRR 331
LG T = 1 (o] g 0o To [T T T SO UP ST PP 333
Chapter 13 Util Library INStruCtions...........coocciiiiiiiiiiiir s s e 334
13,1, SePArateDatETiME. ... .. ettt e ettt e e e e e e e b et e e e b et e e e b be e e e e b re e e e e naeas 335

LS T2 4 o) g O To [ RSO 337
Chapter 14 MEMUTLtils Library INStruCtions..........ccccccimiiiiciiiiecccre s sces s sssne s ssn e s s me e s sme e s s smme e s smn e e s s mnn s 338
L T 1Y/ 1= 4 1 10 o ) USSR PPPPR 339
T4.2. IMBIMSEL. ...ttt h e bt et e e et oo e bt oo h st e e bt o1 b et e ea bt e e b et e e R et e e ae e e e e e e e s 340
LG T L4 o) S 7 To [ RSO 341
Chapter 15 SysTimeRtc Library INStructions..........ccccoiiiiiiincir 342
15.1. SYSTIMERICHIGNRESGEL ...t e e e e e 343
15.2. SysTimeRIcCoONVErtHIGhRESTODALE..........ciiiiiiiiie et e e e e e e e e e nnree e e e eneeas 344
LRSI B =ty o) g 0o o [ PSR 345
Chapter 16 DL_SysInfo Library INStruCtions...........ccoooiiiiiiiiicccccciiri s sssssr e ssms e e s s s smnmne e e e e e s snnnnn 346
(T I B T T O = o I o T | TS 347
16.2. DFC_ReadBatteryLOWSTAtUS. .......ooo et e e e e e e e ebb e e e e e e neee 348
(TS T T = T o Lo SRR 349
L T o 0o o [ SRR 352
Chapter 17 DL_Controller_Loop Library INStructions............ccccccmiiiiiiiicciscemriins s sccssseseree s es s s ssssss s e e e s esssssssnnns 353
L T O | = T o | OO OO PO PP OPPP PPN 354
Chapter 18 CODESYS Basic INStruCtioNs..........ccociiiiiiiiiiiii i nsss s s s s s s 362
18.1. Arithmetic INSTIUCHIONS.....cooii et e et e e e e e e e e e e e e e e e e e e e e e nnenneeeeaaaeens 363
18.1.1. ADD (Addition INSTFUCHION).......eeeiiiiiiiii et e et sbb e e e sbe e e e aaee 364

18.1.2. MUL (Multiplication INSTrUCION).......ccviiiiiiiiiiie ettt e et e e st e e e e sntaeeaesnnreeaeeans 366

18.1.3. SUB (Subtraction INSIrUCHION)............uuiiiiiiiee e e e e e e e e 368

18.1.4. DIV (DiviSiON INSTIUCHION)......ueiiiiiiii i e e e e e e s e e e e e e e e e e e e e easabaaeeeaaaeeaean 370

18.1.5. MOD (Remainder INStrUCHION)........iiuiiiiiiiieie ettt e e st e e e s rneeeeeeaaes 372

18.2. ASSIGNMENT INSIIUCTION.....coieeiie et e e e bt e e e e e e e nb e e e e enb e e e e e ennees 374
18.2.1. MOVE (AsSIgNMeNt INSIrUCLION).........iiiiiiiiiii e e e 375

18.3. Logical Operation INSIIUCHIONS. ........ccuiiii et e e e et e e e e et e e e e stae e e e s snbeeeeessntaeeeesnnseeaaesnes 377
18.3.1. AND (AND INSEIUCLION).....euiiiiiii i e e e e e e e e e e e e e e e e e eeesnnbsreeeeeaeeeesaaannes 378

18.3.2. OR (OR INSIIUCLION)......uiiiiiiiiie et e e e e e e e e e e e e e s e a e e et eaeeessssnssbaaaeeeaeeeeesannnnnes 380

18.3.3. XOR (XOR INSIIUCLION)....ceiutiieiuiiieiiie et e et e see e sttt e e steeesteeesateeessteesnteeesnteeesnseesseeeeseeesnseeeanseeenneeenns 382

18.3.4. NOT (NOT INSIIUCHION)....ciiiiiiiieiiiii ettt e et e e et e e e abb e e e e e enbe e e e e e neeas 384

T18.4. Shift INSITUCHIONS . ...ttt oo oottt e et e e e e e e e et e e e eeaaaaeea s e nnenneeeaaaeeeaaannnes 386
18.4.1. SHL (Left Shift INSIIUCHION)......ciiiiiiiiie et e e e e enae e e e e nnnes 387

18.4.2. SHR (Right Shift INSIrUCION).........uiiiiiiiie e e 389

18.4.3. ROL (Cycle Left INSIIUCLION).......ueiiiiiiiii e e e e e e e e e e e e e e s e rnnreeeeeas 391

18.4.4. ROR (Cycle Right INSIrUCHION).....ccoiiuiiiiiiiiie e e 393

18.5. SeleCtion INSIIUCHIONS. ... ... ettt ettt e e e e e e e e e ettt e e e e e e e e e s senaeeeeeeaeeeaaannneneeeeas 395
18.5.1. SEL (Select ONe INSrUCION)......oi.uiiiiiiiiie e 396

18.5.2. MAX (Get Maximum Value INSIrUCHION).........cuuiiiiiiiiiee et 398



AX Series Standard Instructions TOC

18.5.3. MIN (Get the Minimum Value INSIrUCLION)........coooiiiiiiiiii e 400
18.5.4. LIMIT (Limit Value INSrUCHION)......coiiiiiiiiiiiee e e e e e ee e 402
18.5.5. MUX (Multiple ChoiCe INSrUCION).........uiiiiiiiiiiie e 404
18.6. ComPAriSON INSIIUCHONS.......coiiiiiii et e e e e e et e e e e e e e e e ettt e b e e e eeeaeeesensanraeeeeas 406
18.6.1. GT (Greater than INSIrUCLION)..........ooiiiiiiiiie e e 407
18.6.2. LT (LeSS than INSIIUCHION).......cciiiiiiiiiieeee et e e e e e e et e e e e e e e s e s b s e aeeeeaaeeessnnnnnes 409
18.6.3. GE (Greater than or Equal to INSrUCtION)..........iiiiiiiiiii e 411
18.6.4. LE (Less than or Equal t0 INSIFUCLION).........iiiiiiiiiiii e 413
18.6.5. EQ (EQUAI 10 INSIIUCHION)......eiiiiiiiiie ittt e e e e s s 415
18.6.6. NE (Not Equal t0 INSTIUCTION).......coiiiiiiiieieiiie et e e e e s e e e e e e s nnnaeeaean 417
18.7. Data Type Conversion INSIIUCHONS. ..........ooiiiii i e e e e e e e s e aee s 419
18.7.1. BOOL_TO_<TYPE> (Boolean Type Conversion INStruction)............cccccceveieeiiiiiiciiiieieeee e 420
18.7.2. BYTE_TO_<TYPE> (Byte Type Conversion INStruction).............ccooviiiiiiiiiiie e 422
18.7.3. DATE_TO_<TYPE> (Date Type Conversion INStruCtion)............ccooiiiiiiiiiiiii e 424
18.7.4. DINT_TO_<TYPE> (Double Integer Type Conversion InStruction)............cccccevviieiiiiiieniiiniiee e 426
18.7.5. DT_TO_<TYPE> (Date and Time Type Conversion Instruction)...........ccccccevvvieriiiiiii i 428
18.7.6. DWORD_TO_<TYPE> (Double Word Type Conversion INStruction).............cccccceuvieeeeeeeeeiiccinrnneen. 430
18.7.7. INT_TO_<TYPE> (Integer Type Conversion INStruction).............ccccevveeiiiiiiiiiiiiiice e 432
18.7.8. WORD_TO_<TYPE> (Word Type Conversion INSrUCtON)..........ccooiiieiiiiiiiiie e 434
18.7.9. REAL_TO_<TYPE> (Real Type Conversion INStrUCtiON)..........c.coiuiiiiiiiiiiiiiiiie e 436
18.7.10. SINT_TO_<TYPE> (Short Integer Type Conversion INStruction)............ccccceevviieieiiniene e 438
18.7.11. STRING_TO_<TYPE> (String Type Conversion INStruction)...........ccccceevciiiiiiiien e 440
18.7.12. TIME_TO_<TYPE> (Time Type Conversion INStruCtion).............ccccovveieieiiiiiiiiiieeeee e 441
18.7.13. TOD_TO_<TYPE> (Time Type Conversion INStruction)............ccccceeeiieeiiiiiicieeeee e, 443
18.7.14. UDINT_TO_<TYPE> (Unsigned Double Integer Type Conversion Instruction)...........c..ccccccevernnnee. 445
18.7.15. UINT_TO_<TYPE> (Unsigned Integer Type Conversion INStruction)............ccoccoeeeiiiieiiinine e 447
18.7.16. USINT_TO_<TYPE> (Unsigned Short Integer Type Conversion Instruction)............ccccceevviverennnnnn 449
18.7.17. TRUNC (Truncation INSIFUCHION).........ueiiiiiiiiii ettt sttt e e et e st e e e s e e e e ennaeee s 451
18.8. Elementary Math Operation INSTIUCLIONS............cooiiiiiiiiieiec e 453
18.8.1. ABS (Absolute Value INSIrUCHION).........ccceiiiiiiiieee e e e e e e e e e aa s 454
18.8.2. SQRT (Square ROOt INSIFUCLION).........eiiiiiiiiiie e s e e e s eee e 456
18.8.3. LN (Natural Logarithm INSTrUCLION).........ooiiiiieiiie e e 458
18.8.4. LOG (Commonly Used Logarithm INStrUCON)..........coooiiiiiiiiiii e 460
18.8.5. EXP (EXPONENt INSIFUCLION).....c.uiiiiiiiiiiiie ettt s e e s s e e e st e e e snnae e e e annaaeeeeannneeeean 462
18.8.6. SIN (SIN€ INSITUCLION)......uuiiiiiiiiiii e e e e e e e e e e e e e e s b e a e e e e aaeeeseaanes 464
18.8.7. COS (C0OSINE INSIIUCLION).......uiiiiiiiiiee i e e e e e e e e e e e e e e e e e e e s sennnrreeeeaaaeas 466
18.8.8. TAN (Tangent INSIrUCHION).....cooiiiiiiii e s e e ae e e s snneeees 468
18.8.9. ASIN (ArcSine INSrUCHION).....coiiuiiiiiiiiiiie et e et e e e e e e nneeee s 470
18.8.10. ACOS (ArccoSINE INSIIUCLION).....ouuiiiiiiiiiiie ettt e e e sbee e e aaes 472
18.8.11. ATAN (Arctangent INSTIUCHION)........cciiiiiiiiiiiie et e e e e e s e e e e e e e e e nnnees 474
18.8.12. EXPT (POWET INSIIUCHION)....ciiiiiiiiiiiiiieiiee ettt e e e e e e e ettt e e e e e e e s e eanbreeeeeeaeeaeaans 476
18.9. SHNG INSIUCTIONS. ...ttt e e e e e e e et eeeee e e e e e s ateteeeeeeaeeesesasasssaeeeeaaeseeaaannsenneees 478
18.9.1. CONCAT (Merge String INStrUCHONS).......ciiiiiiiiie i e 479
18.9.2. DELETE (Delete Characters INSIrUCION).........ooiiiiiiiiiieiie e 481
18.9.3. FIND (Find String INSTIUCHION).......oiiiiiiiiiiii et 483
18.9.4. INSERT (Insert String INSITUCLION)........coiiiiiiiiie et e e eerae e e s nnaeee s 485



AX Series Standard Instructions TOC

18.9.5. LEFT (Extract String from Left INSTrUCHON).......coooiiiiiiiiie e 487
18.9.6. LEN (Extract String Length INSTrUCHION).........ooiiiiiiiiiiie e 489
18.9.7. MID (Extract Middle of a String INStrUCHION).........cooiiiiiiiii e 491
18.9.8. REPLACE (Replace String INStrUCHION)........ccuiiiiiiiiiie ettt 493
18.9.9. RIGHT (Get String from Right INStruction)..............oooeiiiiiiiii e 495
18.10. BCD ConVersion INSTIUCHIONS. .........uiiiiiiiiiie ittt 497
18.10.1. BCD_TO_INT (BCD Code to INT Conversion INStruction).............cccceeiniiiieiiiieie e 498
18.10.2. INT_TO_BCD (Integer to BCD Code Conversion INStruction)............ccoouieiiiiiieie e 500
18.11. Address Operation INSITUCHIONS.........oo i e e e e e e e e e e e e e e e eeaaaeens 502
18.11.1. ADR (AdAress FUNCHON)......cciiiiiiieiiiiiie ettt e st e e st e e e s s e e e s ensaeeaesnsaeeeeannnaeens 503
18.11.2. A (Fetch Address Content INSIIUCLION)........oooiiiiiiiiece e 504
18.11.3. BITADR (Bit Address Initialization FUNCHION)...........c.c.uvviiiiiiii e 505
18.11.4. SIZEOF (Data Type Siz€ FUNCHON)......coiiiiiiiiiiii e 507
18.12. Bit/byte Manipulation INSIUCHONS. .........eiiiie e 508
18.12.1. EXTRACT Function (Bit Fetch INStruction)............cooiiiiiiii e 509
18.12.2. PACK Function (Bit Integration INStruCHON)............uuiiiiiiiiie e e 511
18.12.3. PUTBIT Function (Bit Assignment INStrUCHON)...........cccoiiiiiiiiii e 513
18.12.4. UNPACK Function (Bit Split INStrUCON)..........ooiiiiiiiiii e 515
18.13. Advanced Mathematical Operation INSTTUCHIONS.........c..uiiiiiiiiii e e 517
18.13.1. DERIVATIVE Function (Differential INStruCtion)............c..ouiiiiiiiii e 518
18.13.2. INTEGRAL Function (Integral INStrUCHION).........coouiiiiiiiiii e 520
18.13.3. STATISTICS_INT Function (Integer Statistics InStruction)............cccccveviiiiiiiiiiie e 522
18.13.4. STATISTICS REAL Function (Real Statistics Instruction)...........cccccccoiiiiiiiiiiiiii e, 524
18.13.5. VARIANCE Function (Squared Deviation INStruCtioN)............ccccuiiiiiiiie i 526
18.14. CoNtroller INSrUCHIONS. ... .. e et e e et e e e s e st e e e e e nbe e e e ennnbeeeeennneeas 528
18.14.1. PD (Proportional Derivative Controller INStruction).............cooouiiiiiiiiii e 529
18.14.2. PID (Proportional Integral Derivative Controller InStruction)............ccccoviieiiinii e 532
18.14.3. PID_FIXCYCLE (Proportional Integral Derivative Controller)............cccceeiiiiiieeiiiiieee i esiieee e 536
18.15. Signal Generator INSIIUCHONS. ..o e e e e e e e e e e e e et e e e e e e e e seannnraneeeas 540
18.15.1. BLINK Function (Pulse Signal GENErator)............ccoiiiiiiiiiiiiieeee et e e 541
18.15.2. GEN Function (Typical Periodic Signal Generator)..........coccueiiiiiiiiiiiiiieee e 543
18.16. SFC Motion Control INSrUCHION. .......coiiiiiii e e e e e 546
18.16.1. SFCActionControl Function (SFC Motion Control)...........couuieiiiiiiiiiiiiee e 547
18.17. Manipulator INSIrUCHIONS. .. ... s e s e s e s e e e e e e e e e e e aaaeaaaeaaaaaaeaeaeeeeeeeeeeeeeeaeeees 551
18.17.1. CHARCURVE (CharacteriStiC CUIMNVE)........ccccciiiiiiiiiiiiiee ettt e et e e e e e 552
18.17.2. RAMP_INT (Integer Speed Limit).......cc.uuiiiiiiiie et aa e 554
18.17.3. RAMP_REAL (Real Speed LiMit)........c.cceiiiieiiiee e see et e e eee e e e e snae e sneeeenees 556
18.18. Analog Processing INSIIUCHIONS. ......coouueiiiiiiieee et e et e e e s aneee s 558
18.18.1. HYSTERESIS Function (Lag FUNCON).........uoiiiiiiie e 559
18.18.2. LIMITALARM Function (Upper and Lower Limit Alarm Function)............ccccceevviiereeiiiien e 561
18.19. Bistable INSIrUCHIONS. ... ...t e e e e e e e e s bbbt e et e e e e e e e e aannnbeeeeeas 563
18.19.1. SR Function (Set Dominant Bistable FUNCHON)...............ooiiiiiiiiii e 564
18.19.2. RS Function (Reset Dominant Bistable FUNCHON)...........ccoiiiiiiiiiii e 566
18.20. TrigQer INSITUCHIONS. .....ceiiiiieiie ettt ettt e e s a bt e e e b e e e e aabb et e e s anbe e e e e s nbeeeeeanneeeas 568
18.20.1. R_TRIG Function (Rising Edge Detection FUNCHON).........coooiiiiiiiiiiii e 569

18.20.2. F_TRIG Function (Falling Edge Detection FUNCLON)...........cccoiiiiiiiiiiiiie e 571



AX Series Standard Instructions TOC

18.21. CoUNEr INSITUCTIONS. ... .ttt e e ettt e e e sttt e e e s aab et e e e sbteeeesanbeeeaeeanbaeeaeaan 573
18.21.1. CTU FUNCHON (COUNE UP)...iiiiiiiiiieiiiiiie ettt ettt ettt e e e et e e e s ennnee e e s ennreeas 574
18.21.2. CTD FUNCtioN (COUNt DOWN)....ciiiiiiiiieiiiieee ettt ettt e e rab e e e sbb e e e s sabe e e e e s anbaeeeeaas 576
18.21.3. CTUD Function (Count Up/CouNnt DOWN)........ccciiiiiieeiiiiiieeeiiiie e e e sitee e e e stae e e e e sniee e e e enaeeeeennnes 578

18.22. TIMEI INSIIUCHIONS. ...ttt e e e et e e e e bt e e e s e e e e e aar e e e e s e nre e e e e ennes 580
18.22.1. TP FUNCHON (PUISE TIMEI) ...ttt et e e e e e e st e e e e e e e e e s aaa e e e e e eaeeesesnnrsnneees 581
18.22.2. TON Function (Turn on Delay TIMEI)......cooi it 583
18.22.3. TOF Function (Turn off Delay TIMer).... ..o it 585

18.22.4. RTC Function (Real TiMe CIOCK)........ciiuuiiiiiiiiiiie ittt e e e e 587



AX Series Standard Instructions P1 Preface

P1 Preface




AX Series Standard Instructions P1 Preface

P1.1 Introduction

This manual introduces Delta self-developed function blocks and functions for customers to perform PLC
application development.
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P1.1.1 Applicable Products

This manual applies to the following products:

® AX-3 series

® AX-8 series

® AX-C series
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P1.1.2 Associated Manuals

1. DIADesigner—AX User Manual

Includes the information of software operation, programming languages (Ladder Diagram, Sequential
function charts, ST (Structured Text) and function blocks), concept of POU and Task, as well as motion
control programming.

2. AX-3 Series Operation Manual

Introduces the concept of motion control system, while gives the information of hardware and software
configuration, motion control programming framework, troubleshooting, analog input—output module and
temperature measurement module.

3. AX-8 Series Operational Manual

Introduces the concept of motion control system, while gives the information of hardware and software
configuration, motion control programming framework, troubleshooting, analog input—output module and
temperature measurement module.

4. AX-C Series Operational Manual

Introduces the concept of motion control system, while gives the information of hardware and software
configuration, motion control programming framework, troubleshooting, analog input—output module and
temperature measurement module.
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1.1. DFC_NIBMOV

DFC_NIBMOV shifts the variable values.

FB/FC Instruction Graphic Expression ST Language
FC DFC_NIBMOV DFC_NIBMOV DFC_NIBMOV(
—pSrc DFC_NIBMOV|— -
—wWSrcstartPos ErrorID — pSrC-=
—pDst t
—|WwDstStartPos wSrcStartPos:= ,
—whum
pDst:=,
wDstStartPos:=,
wNum:=,
ErroriD=>);
® Inputs
Name Function Data Type Setting Value (Default value)
pSrc Memory address of source POINTER TO BYTE Memory address (0)
variables
wSrcStartPos Start address for source WORD* Positive integer (0)
variable shift (Unit: Nibble)
pDst Memory address of target POINTER TO BYTE Memory address (0)
variables
wDstStartPos Start address for storing WORD* Positive integer (0)
target variables (Unit: Nibble)
wNum The data length for data shift | WORD* 1-256 Positive integer (0)
(Unit: Nibble)

*Note: The variable types BYTE and WORD can be used for inputs.

¢ Outputs
Name Function Data Type Output Range (Default value)
DFC_NIBMOV Instruction running result BOOL TRUE/FALSE (FALSE)
(The parameter is returned)
ErrorlD Error code DL_MOV_ERROR DL_MOV_ERROR (DFC_NO_ERROR)
® Function

After running this Function, the value of variable1 (pSrc) will be copied to variable2 (pDst), while the length
of copied data is determined by wNum input (Unit: Nibble).

® Programming Example

° Example 1

In this example, FC instruction (DFC_NIBMOV) is used for shifting the content of wVar0 (pSrc) to
the variable wVar1 (pDst).

PROGRAM PLC PRG
VAR
bVar 0: BOOL;
Lengt h: WORD: =2;
wWVar 0: WORD : 16#1234;
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wvar |l : WORD :

END_VAR

| F bvar0 THEN
DFC_NI BMOV(
pSrc: = ADR(war 0),
wWSrcStart Pos: = 2,
pDst: = ADR(wwVar 1),
wDst St art Pos: = 0,
wNum = Lengt h,
Errorl D=>);
bVar O =FALSE;
END_I F;

16#FFFF;

Since wSrcStartPos=2, wNum=2, and wDstStartPos=0, two consecutive Nibbles (Length=2), which
start from Nibble2 of variable wVar0 (pSrc), are shifted to the address Nibble0 inside the memory of

wVar1 (pDst).

| Variable Nibble3 | Nibblez | Nibble1 | Nibbled
wVar0 Memory content
[16#1234] 1 I 2 ‘ 3 | 4
wVari Memory content (before running FC)
[16#FFFF] F | F ‘ r | [
wWvar Memory content (after running FC)
[16#FF12] F [ F 1 | 2

©° Example 2

In this example, FC instruction (DFC_NIBMOV) is used for shifting the content of ar_wVar0 (pSrc)

to the variable ar_wVar1 (pDst).

PROGRAM PQU

VAR
bVar 0: BOOL;
Lengt h: WORD: =2;

ar_wvar0: ARRAY[O0..1] OF WORD: = [ 16#0123, 16#4567] ;
ar_wvar1: ARRAY[O..1] OF WORD: = [ 16#FFFF, 16#FFFF]

END_VAR

I F bvar0 THEN
DFC_NI BMOV(
pSrc: = ADR(ar_wVar 0),
WSrcSt art Pos: = 3,
pDst: = ADR(ar_wVarl),
wDst St art Pos: = O,
wNum = Lengt h,
Errorl D=>);

bVar O =FALSE;

END I F;

Since wSrcStartPos=3, wNum=2, and wDstStartPos=0, two consecutive Nibbles (Length=2),
which start from Nibble3 of variable ar_wVar0 (pSrc), are shifted to the address Nibble0 inside the

memory of ar_wVar1 (pDst).

Variable Nib Nib Nib Nib Nib Nib Nib Nib
ble7 ble6 ble5 ble4 ble3 ble2 ble1 ble0
ar_wVar0 [16#01 Memory Content
23,16#4567] 4 5 6 7 0 1 5 3
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Variable Nib Nib Nib Nib Nib Nib Nib Nib
ble7 ble6 ble5 bled ble3 ble2 ble1 ble0
ar_wVar1 [16#FF Memory Content
FF,16#FFFF] E E E E E E E E
ar_wVar1 [16#FF Memory Content (after running FC)
70,16#FFFF] E E E E E E 7 0

® Supported Devices
© AX series
® Library

© DL_Mov.library
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1.2. DFC_XCH

DFC_XCH exchanges between two variable values.

FB/FC Instruction Graphic Expression ST Language
FC DFC_XCH DFC_XCH DFC_XCH(
—pSrcl DFC_XCHf—
—p5rc2 ErrorID — pSI’C1 =,
—dwNum
pSrc2:=,
dwNum:=,
ErrorlD=>);
® Inputs
Name Function Data Type Setting Value (Default value)
pSrc1 Memory address of POINTER TO BYTE Memory address (0)
variable1
pSrc2 Memory address of POINTER TO BYTE Memory address (0)
variable2
dwNum The length of data for | DWORD* 1-65535 positive integer (0)
exchange (Unit: Byte)

*Note: The BYTE, WORD, and DWORD variable types can be used for dwNum input.

¢ Outputs
Name Function Data Type Output Range (Default value)
DFC_XCH Instruction running result | BOOL TRUE/FALSE (FALSE)
(This parameter is
returned)
ErrorlD Error code DL_MOV_ERROR DL_MOV_ERROR (DFC_NO_ERROR)
® Function

After running this Function, the values of variable1 (pSrc1) and variable2 (pSrc2) will be exchanged, while
the length of exchanged data is determined by dwNum input.

® Programming Example

In this example, Function (DFC_XCH) is used for exchanging contents of two variables.

PROGRAM PLC PRG

VAR
bVar 0, bVar | : BOOL;
Lengt h: DWORD: =1;
wVar 0: WORD: =16#1234;
wVar | : WORD: =16#5678;

END_VAR

| F bVar0 THEN
bVar| : =DFC_XCH( pSrcl : = ADR(wVar 0), pSrc2: =ADR(wvarl) , dwNum =Length , ErrorlD=> )
bVar 0: =FALSE;

END_I F;
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Since the data length for data exchange is set to one Byte (Length=1), low—byte of variable1 and 2 will be
exchanged after running the Function (DFC_XCH).

Before ruuning the Function

After running the Function

Variable

wVar0

wVar1

Content

16#1234

16#5678

P

Variable

wVar0

wVar1

Content

16#1278

16#5634

¢ Supported Devices

° AX series

® Library

° DL_Mov.library

10
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1.3. DFC_Clear

DFC_Clear clears the variable values.

FB/FC | Instruction Graphic Expression ST Language
FC DFC_Clear
BFC Clear DFC_Clear(
—In DFC_Clearf— | |n:=,
ErrorlDfp—
ErrorID=>
);
® Inputs
Name Function Data Type Setting Value (Default value)
In Clear the value. Any -
¢ Outputs
Name Function Data Type Output Range (Default value)
DFC_Clear Instruction running result (This BOOL TRUE/FALSE (FALSE)
parameter is returned.)
ErrorlD Error code DL _MOV_ER DL_MOV_ERROR
ROR (DFC_NO_ERROR)
® Function

© This function is supported by DL_Mov V1.0.6.1 or later.

© When this instruction is running, the value of the variable (/n) is cleared to 0 instead of the initial value
declared by the variable.

© Supported variable types:

o Real Times, durations,

BOOL |  Bitstrings Integers Numbers | dates, and text strings
:
0|8 |2

Clc|C|C D 5[40 5z
mmgugﬂggcgiggmﬁgpaumﬁiﬁ
0 512121222 |2 41415 2| » “4lg|d|5/m|z
ijooq"qa" - Fl R m|m 5170
- (mgl|& X m
0|0

R AR AR AR AR AR AR AR AR AR AR AN AN AR AR AR AR AR AN

|ﬂ '3 X
Support an enumeration, array, array element, struct, or struct member.

® Programming Example

This example uses DFC_Clear to clear the variable value.

11
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1. Declare Structure

TYPE Structl :

STRUCT
rl :REAL := 0.11;
dil :DINT := -11;

udil :UDINT := 11;

DT1 : DT := DT#2024-1-12-1: 42: 50;
END_ STRUCT
END_ TYPE

2. When bCallFunction is TRUE, clear the value entered by DFC_Clear of the variable.

PROGRAM Use_Li b
VAR
arval ue: ARRAY [1..10] OF DWORD,
struct Val ue: Structl;
bCal | Functi on: BOCL;
dwRet urn: BOOL;
TrpErrorl d: DL_Myv. DL_MV_ERROR;
END_VAR

| F bCal | Function THEN
dwReturn := DFC Cear(In :=arValue, Errorl D => TnpErrorld);
dwReturn := DFC O ear{ln := structValue, Errorl D => TnpErrorld);

bCal | Functi on: =FALSE;
END | F

¢ Supported Devices
© AX series
® Library

© DL_Mov.library

12
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1.4. Error Code and Troubleshooting

Description

Reasons for error

Troubleshooting

DFC_NIBMOV_ERR_PARAMETER

Incorrect value of wNum

Check if the value of wNum is bigger than 0.

DFC_XCH_ERR_PARAMETER

Incorrect value of dwNum

Check if the value of dwNum is bigger than
0.

DFC_XCH_ERR_NOMEMORY

Not enough memory space
in the controller

Check if the size of downloaded program
exceeds the limit, then reboot the controller.

DFC_CLEAR_ERR_PAR

Invalid input

Check the input.

DFC_CLEAR_ERR_DA

Unsupported variable data
type

Check the variable data type of Input.

13
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2.1. DFC_CMP

DFC_CMP compares LINT variable values.

FB/FC Instruction Graphic Expression ST Language
FC DFC_CMP DEC_CMP DFG_CMP(
—lisrci DFC_CMP [—
—lisrc2 liSrc1:=,
liSrc2:=)
® Inputs
Name Function Data Type Setting Value (Default value)
liSrc1 Variable1 LINT* LINT:—2%%32%3_1 (0)
liSrc2 Variable2 LINT* LINT:—2%32%3_1 (0)

*Note: The variable types SINT, INT, DINT, and LINT can be used for inputs.

® Outputs
Name Function Data Type Output Range (Default value)
DFC_CMP Instruction running WORD 1:1iSrc1 = 1iSrc2
result (The parameter is 2-liSrc1 < liSrc2
returned.)
3:liSrc1 > liSrc2
(0)
® Function

The FC instruction is used to compare the values in variable 1 with that in variable 2.

® Programing Example
This example use FC instruction (DFC_CMP) to compare between two variable values.

PROGRAM PLC_PRG

VAR
l'i Var0: LI NT :=1000;
l'iVarl: LINT :=2000;
war O WORD;
END_VAR
wVar 0: =DFC_CWP(li Srcl:=liVar0 , |iSrc2:=liVarl );

Since variable1 (liVar0) is smaller than variable2 (liVar1), the calculation result (wVar0) will be 2.
® Supported Devices
© AX series
® Library

© DL_Comparison.library

15
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2.2. DFC_UCMP

DFC_UCMP compares ULINT variable values.

FB/FC Instruction Graphic Expression ST Language
FC DFC_UCMP DFC_UCMP DFC_UCMP(
—{lwsrcl DFC_UCMP|—
—{wsre2 lwSrc1:=,
IwSrc2:=)
® Inputs
Name Function Data Type Setting Value (Default Value)
IwSrc1 Variable 1 ULINT/LWORD* ULINT/LWORD:0 2541 0)
lwSrc2 Variable 2 ULINT/LWORD* ULINT/LWORD:02%4-1 (0)

*Note: The variable types USINT, UINT, UDINT, ULINT, BYTE, WORD, DWORD, and LWORD can be used for
inputs.

® Outputs
Name Function Data Type Output Range (Default Value)
DFC_UCMP Instruction running WORD 1:lwSrc1 = lwSrc2
result (The parameter is 2:wSrel < IwSre2
returned.)
3:lwSrc1 > wSrc2
(0)
® Function

The FC instruction is used to compare the values in variable 1(/wSrc7) with that in variable 2(/wSrc2).

® Programming Example
This example use FC instruction (DFC_UCMP) to compare between two variable values.

PROGRAM PLC_PRG
VAR
ui Var 0: Ul NT :=1000;
ui Varl: U NT :=2000;
wVar 0: WORD;
END_VAR
wVar 0: =DFC_UCMP(| wSr cl : =ui Var0, |wSrc2: =ui Varl );
Since variable1 (uiVar0) is smaller than variable2 (uiVar1), the calculation result (wVarQ) will be 2.
¢ Supported Devices

° AX series
® Library

© DL_Comparison.library

16
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2.3. DFC_LRCMP

DFC_LRCMP compares LREAL variable values.

FB/FC Instruction Graphic Expression ST Language
FC DFC_LRCMP DFC_LRCMP DFC_LRCMP(
IrSrct DFC_LRCMP |—
—— IrSrc1:=,
IrSrc2:=)
® Inputs
Name Function Data Type Setting Value (Default Value)
IrSrc1 Variable 1 LREAL* LREAL:—1.7976931348623157E+308 1.79
76931348623157E+308 (0)
IrSrc2 Variable 2 LREAL* LREAL:—1.7976931348623157E+308 1.79
76931348623157E+308 (0)

*Note: The variable types REAL and LREAL can be used for inputs.

¢ Outputs
Name Function Data Type Output Range (Default Value)
DFC_LRCMP Instruction running WORD 1:IrSrc1 = IrSrc2
result 2:IrSrc1 < IrSrc2
(The parameter is 3:rSrc1 > IrSrc2
returned)
(0)

® Function

The FC instruction is used to compare the values in variable 1(IrSrc1) with that in variable 2(IrSrc2).

® Programming Example

This example use FC instruction (DFC_LRCMP) to do comparison between two variable values.

PROGRAM PLC_PRG

VAR
| rVar0: LREAL :=10.5;
IrVarl: LREAL :=33.5;
wVar 0:  WWORD,

END_VAR

wVar 0: =DFC_LRCMP(I r Srcl : =l rVarO0 ,

lrSrc2:=IrVarl );

Since variable1 (IrVar0) is smaller than variable2 (IrVar1), the calculation result (wVar0Q) will be 2.

¢ Supported Devices
° AX series
® Library

© DL_Comparison.library
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2.4. DFC_ZCP

DFC_ZCP compares the LINT variable value with a range of values.

FB/FC Instruction Graphic Expression ST Language
FC DFC_zCP DFC_ZCP DFC_ZCP(
—lliLowbound DFC_ZCP—
—liHighbound liLowbound:=,
—lisrc
liHighbound:=,
liSrc:=);
® Inputs
Name Function Data Type Setting Value (Default Value)
liLowbound Lower value LINT* LINT: —2%32%3_1 (0)
liHighbound Upper value LINT* LINT: —2832%3_1 (0)
liSrc Variable LINT* LINT: —2532%3_1 (0)

*Note: The variable type SINT, INT, DINT and LINT can be used for inputs.

¢ Outputs
Name Function Data Type Output Range (Default Value)
DFC_ZCP Instruction running WORD 1: liSrc < Lower value
result 2: Lower value < liSrc < Upper value
(The parameter is 3: liSrc > Upper value
returned.)
(0)
® Function

This FC instruction is used to compare the values in variable (/iSrc) with the high bound and low bound
values.

® Programming Example

This example uses FC instruction (DFC_ ZCP) to compare variable values with the high bound and low
bound values.

PROGRAM PLC _PRG

VAR
L_liVar: LINT :=1;
H liVar: LINT :=99;
i Var0: LINT :=120;
wvar 0:  WORD;

END VAR

wVar 0: =DFC_ZCP( | i Lowbound: =L_li Var , |i Hi ghbound: =H IiVar , liSrc:=liVar0 );

Since the value in variable (liVar0) is larger than the upper value (H_liVar), the calculation result (wVarQ) is
3.

¢ Supported Devices

° AX series
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® Library

© DL_Comparison.library
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2.5. DFC_UZCP

DFC_UZCP compares the ULINT variable value with a range of values.

FB/FC Instruction Graphic Expression ST Language
FC DFC_uUzCP DFC_UZCP
- —wLowbound DFC_UZCP— DFC_UZCP(
:::g'rghbound lwLowbound:=,
IwHighbound:=,
IwSrc:=);
® Inputs
Name Function Data Type Setting Value (Default Value)

lwLowbound Lower value ULINT/LWORD* ULINT/LWORD: 0-2%4-1 (0)

IwHighbound Upper value ULINT/LWORD* ULINT/LWORD: 0-2%4_1 (0)

lwSrc Variable ULINT/LWORD* ULINT/LWORD: 0-2%*_1 (0)

*Note: The variable type USINT, UINT, UDINT, ULINT, BYTE, WORD, DWORD, and LWORD can be used for
inputs.

® Outputs
Name Function Data Type Output Range (Default Value)
DFC_UZCP Instruction running result WORD 1: IwSrc < Lower value
(The parameter is returned) 2: Lower value < lwSrc < Upper value
3: IwSrc > Upper value
(0)
® Function

The FC instruction is used to compare the values in variable (/lwSrc) with the high bound and low bound
values.

® Programming Example

This example uses FC instruction (DFC_ UZCP) to compare variable values with the high bound and low
bound values.

PROGRAM PLC _PRG
VAR
L_ul Var: U NT :=1;
H ul Var: U NT :=99;
ul Var 0: ULI NT :=120;
wVar 0: WORD;
END_VAR,

wVar 0: =DFC_UzCP(| wLowbound: =L_ul Var , |i Hi ghbound: =H_ul Var , |wSrc: =ul VarO0);

Since the value in variable (u/VarO0) is larger than the upper value (H_ulVar), the calculation result (wVar0) is
3.

® Supported Devices

© AX Series
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® Library

© DL_Comparison.library
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2.6. DFC_LRZCP

DFC_LRZCP compares the LREAL variable value with a range of values.

FB/FC Instruction Graphic Expression ST Language
FC DFC_LRZCP DFC_LRZCP DFC_LRZCP(
—IrLowbound DFC_LRZCP[— -
—IrHighbound IrLowbound:=,
—lrSrc
IrHighbound:=,
IrSrc:=);
® Inputs
Name Function Data Type Setting Value (Default Value)
IrLowbound Lower value LREAL* LREAL:-1.7976931348623157E+308 1.797693134
8623157E+308 (0)
IrHighbound Upper value LREAL* LREAL:-1.7976931348623157E+308 1.797693134
8623157E+308 (0)
IrSrc Variable LREAL* LREAL:-1.7976931348623157E+308 1.797693134
8623157E+308 (0)

*Note: The variable types REAL and LREAL can be used for inputs.

¢ Outputs
Name Function Data Type Output Range (Default Value)
DFC_LRZCP Instruction running WORD 1:IrSrc < Lower value
result 2: Lower value < IrSrc < Upper value
(The parameter is 3:IrSrc > Upper value
returned.)
(0)
® Function

The FC instruction is used to compare the values in variable (IrSrc) with the high bound and low bound

values.

® Programming Example

This example uses the FC instruction (DFC_LRZCP) to compare variable values with the high—-bound and

low—bound values.

PROGRAM PLC_PRG

VAR

L_IrVar:
H lrVar:
I rVar0: LREAL :

LREAL

wVar 0:  WORD;

END_VAR
wVvar 0: =DFC_LRZCP( | r Lowbound: =L_| r Var

Since the value in variable (IrVarQ) is smaller than the upper value (H_IrVar) and larger than the lower value

LREAL

. =1.5;
=99. 9;
=50. 5;

(L_IrVar), the calculation result (wVar0) is 2.

| r Hi ghbound: =H | rVar

IrSrc:=lrvar0 );
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® Supported Devices
° AX series
® Library

© DL_Comparison.library
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FB/FC

Description

Library

DFB_Capture

Triggers and captures the commanded pulses of
the specified high-speed counter according to the
specified external signal source

DL_Builtinl0_AX3 / DL_BuiltinlO

DFB_Compare

Compares the designated source and setting
values and then sets or resets the desired device
when the comparison result is TRUE.

DL_BuiltinlO_AX3 / DL_BuiltinlO

frequency wave bandwidth and monitors and
timed value.

DFB_HCnt Enables the high-speed counter and monitors the | DL_BuiltinlO_AX3 / DL_BuiltInlO
counter value.
DFB_HTmr Enables the high-speed timer to count the DL_BuiltinlO_AX3 / DL_BuiltInlO

DFB_PresetValue

The function block for high-speed counters. It
can reset the current counter value to the default
value.

DL_BuiltinlO_AX3 / DL_BuiltinlO

DFB_Sample

The function block for high-speed counters. It
reads the increasing and decreasing number of
the counter value during the sampling cycle.

DL_BuiltinlO_AX3 / DL_BuiltinlO
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3.1. DFB_Capture

DFB_Capture captures the commanded pulses of the specified high-speed counter according to the designated

external trigger.

interval of each Capture*Z.

negative number or 0

(0)

FB/FC | Instruction Graphic Expression ST Language
FB DFB_Capture DFB_Capture DFB_Capture_instance(
— Capture bvalid—
— Counter bBusyf— Capture =,
—1bEnable bErrorg—
—udiMaskValue ErrorlD— | Counter :=,
— diDeltaMin bCapFlagl—
—diDeltaMax diCapvaluef— bEnable :=
—{bEdgeselect diCapValuePreviousf— 7
—{bCydl diDeftag— | . —
re bCEpLEI‘IBE}'DI‘IId;E; || uiMaskValue :=,
dwCapLenBeyondCountf— diDeltaMin =,
diDeltaMax :=,
bEdgeSelect :=,
bCycle :=,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
bCapFlag =>,
diCapValue =>,
diCapValuePrevious =>,
diDelta =>,
bCapLenBeyondFlag =>,
dwCapLenBeyondCount
:>);
® Inputs
Setting Val
Name Function Data Type (D:fall:?t VZI:::) Timing for Updating
Counter Designate the source of DFB_COUNTER |DFB_COUNTER_REF |-
the specified high-speed | REF | (Cannot be null.)
counter.
bEnable Run the instruction when | BOOL TRUE/FALSE (FALSE) |-
bEnable changes to TRUE.
uiMaskValue2 Define the mask range of | UINT Positive number or 0 When bEnable
Capture. (0) shifts to TRUE, the
setting parameters of
uiMaskValue will be
updated.
diDeltaMin ° Define the minimum DINT Positive number, When bEnable shifts

to TRUE and bBusy is

FALSE
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Setting Val
Name Function Data Type (sz;:ﬁ v:Ill::) Timing for Updating
diDeltaMax > Define the maximum DINT Positive number, When bEnable shifts
interval of each capture 2 negative number or 0 to TRUE and bBusy is
(0) FALSE
bEdgeSeIect*4 Define the rising edge or BOOL TRUE/FALSE (FALSE) | When bEnable shifts
falling edge capture to TRUE, update
the parameter of
bEdgeSelect.
bCycIe*4 Define whether capture BOOL TRUE/FALSE (FALSE) [ When bEnable shifts
values continuously to TRUE, update the
parameter of bCycle.
*Note:

1. DFB_Counter_REF (FB): This FB work as the driver interface of the high-speed counter . It calls the counter's
parameters and the driver.

2. uiMaskValue is in the DL_BuiltInlO library, and UINT is changed to UDINT after v1.0.5.0.

3. Once diDeltaMin and diDeltaMax are set to 0, the system will not check whether the capture interval is within

the correct range.

4. This parameter is only applicable to AX-332E.

® Outputs
Name Function Data Type Output Range (Default value)
bValid TRUE when the output value |BOOL TRUE (FALSE)
is valid
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
enabled
bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code ifan |DFB_HSIO_ERR DFB_HSIO_ERROR
error occurs. OR* (DFB_HSIO_NO_ERR)
bCapFlag Indicates that the current BOOL TRUE/FALSE (FALSE)
Capture is valid. (The flag
shifts to TRUE for one
scan cycle and will be reset
immediately)
diCapValue The captured value DINT Positive number, negative number
or 0 (0)
diCapValuePrevious | The previous captured value |DINT Positive number, negative number
or 0 (0)
diDelta The difference between the DINT Positive number, negative number
previous and the current or 0 (0)
captured values.
bCapLenBeyondFlag [Indicates that a capture is BOOL TRUE/FALSE (FALSE)
failed. (The flag shifts to TRUE
for one scan cycle and will be
reset immediately)
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Name

Function Data Type

Output Range (Default value)

dwCapLenBeyondCo
unt

Counts the number of the
failed Capture.

DWORD

Positive number or 0 (0)

*Note: DFB_HSIO ERROR: Enumeration (Enum)

¢ Outputs Update Timing

is TRUE.

Name Timing for shifting to TRUE Timing for shifting to FALSE
bValid When the values at the outputs are valid
after bEnable being TRUE for one scan ® When bEnable shifts to FALSE
cycle
® When bError shifts to FALSE
bBusy When bEnable is triggered by the rising
edge ® When bEnable shifts to FALSE
® When bError shifts to TRUE
bError When an error occurs during the running | When bEnable shifts from TRUE to
or there are incorrect input values FALSE (Error code is cleared)
ErrorlD
bCapFlag Updates value continuously when bValid | Updates value continuously when bValid
is TRUE. is TRUE.
diCapValue Updates value continuously when bValid | Updates value continuously when bValid

is TRUE.

diCapValuePrevious

Updates value continuously when bValid
is TRUE.

Updates value continuously when bValid
is TRUE.

is TRUE.

diDelta Updates value continuously when bValid | Updates value continuously when bValid
is TRUE. is TRUE.

bCapLenBeyondFlag Updates value continuously when bValid | Updates value continuously when bValid
is TRUE. is TRUE.

dwCapLenBeyondCount Updates value continuously when bValid | Updates value continuously when bValid

is TRUE.

® Timing Diagram

bEnable

bValid

bBusy

bError

® Inputs/Outputs
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Setting Val
Name Function Data Type (sz;:ﬁ vaal:::) Timing for Updating
Capture |Refer to the DFB_CAPTURE_REF DFB_CAPTURE_REF When bEnable shifts to

source of (FB)* (Cannot be null.) TRUE and bBusy is FALSE.
the specified
high-speed
capture

*Note: DFB_CAPTURE_REF (FB): The I/O function block of the high-speed counter which contains parameter

adjustment and the driver.

® Function

© bEdgeSelect

DL_BuiltinlO V1.1.0.2 or later.

° uiMaskValue

Refer to the following figure for the function description of uiMaskValue input.

This feature is supported on AX-3 series with firmware version V1.0.5.0 or later and with lilbrary

1. Set uiMaskValue to 500 and bEnable to TRUE, then Capture function is enabled. At the same
time, the output bValid is TRUE and the first captured value will be the center value of the
mask range. In addition, the next capture action will be invalid if the next captured value is

within the mask range.

2. In the figure below, the 18t capture happens in a =500-500 range and the captured value
changes from 0 to 1500.

3. The captured value 1500 becomes the new center of mask range. Therefore, the next
captured value which locates from 1000 to 2000 (1000 < diCapValue < 2000) will be invalid.
So when the 2" capture is triggered (in the mask range), the captured value will remain as

1500.

4. Since the 3™ capture is triggered outside of the mask range, the captured value will be
updated to 4000.

uiMaskValue =500

bEnable

External trigger

bCapFlag

qst nd 3rd

500

»id
4

L, sem

-2000

-1000

0 1000

2000 3000 4000 5000

vy v
diCapValve=1500 diCapValue= 1500 diCapValue = 4000

5000

° diDeltaMin, diDeltaMax, bCapLenBeyondFlag, dwCapLenBeyondCount

DeltaMin/DeltaMax define the minimum and maximum distance between each Capture, while
CaplLenBeyondFlag and CapLenBeyondCount represent the error flag and the number of the failed

Capture.
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1. The function of diDeltaMin/diDeltaMax is to judge if a trigger mark is missed and the Capture
is not Run. For example, if the value of DeltaMin is 1000 and DeltaMax is 1300, when the
detected distance between 2 Capture exceeds 1000-1300, the system will flag this situation
as trigger mark missing.

2. When a mark missing condition occurs, bCapLenBeyondFlag shifts to Ture for one scan
cycle and will be reset immediately. At the same time dwCapLenBeyondCount counts 1.

3. Refer to the below diagram for the explanation of these inputs and outputs:

® The mask range is between —500-500 and the 1st Capture occurs at 900.

® The 2nd Capture occurs at 2500. Because DeltaMax is set to 1300 and DeltaMin is
set to 1000 (1000-1300), the detected distance between two captures has exceeded
the range of 1000-1300. Therefore, a trigger mark missing condition is flagged for a
scan cycle, while bCapLenBeyondFlag remains as TRUE.

® The 3rd Capture occurs at 3700. Because the difference between 3700 and the
previous captured value 2500 is 1200, which is within the range of 1000-1300
(DeltaMin/DeltaMax), also 3700 is out of the mask range 2000-3000, the captured
value changes to 3700 in this case, and bCapLenBeyondFlag will not change to
TRUE.

wiMaskValue = 500
diDeltaMin= 1000
diDeltaMax = 1300

bEnable Q

13t 7 EU

External trigger ” ﬂ H
bCapFlag ” ﬂ H
bCapLenBeyondFlag ” |
500 ,;mn . 500 ,E‘soo ,’ 500 .4 500,
| | | 1 | | | L court value

2000 1000 0 1000 2000 | 3000 4000 5000 6000
aifelta= 1600 . diDefta= 1200

v v v
diCaplalue=900 diCapValue= 2500  aiCapValue= 3700

© bEdgeSelect

bEdgeSelect defines whether the DI signal is triggered by the rising edge or the falling edge to
capture the signal. This function is only applicable to AX-332E models.

1. When bEdgeSelect=FALSE, the capture is triggered when DI generates the rising edge
signal, and when bEdgeSelect=TRUE, the capture is triggered when DI generates the fallingr
edge signal.

2. Refer to the below diagram for the explanation of these inputs and outputs:

When bEdgeSelect=FALSE:
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bEnable

bEdgeselect

[

External trigger

I | Counter Value

v

diCopValue=200

-3000 -2000 -1000 @ 1000 2000 3000 4000 S000

When bEdgeSelect=TRUE:

bEnable

bEdgeSelect

|

External trigger

I | I l I

| | Count Value

-3000 -2000 -1000 o 1000 2000 3000 4000 5000

diCapVolue=a00

° bCycle

The bCycle setting determines whether the Capture function block will capture values continuously.

This function is only applicable to the AX-332ElI.

1. When bCycle=FALSE, the Capture function block can only capture the value once triggered
by DI. When bCycle=TRUE, the Capture function block can capture multiple values for

multiple times.

2. Refer to the below diagram for the explanation of these inputs and outputs:

When bCycle=FALSE

bEnable

bEdgeselect

bCycle

15t H Emll_‘ Srrlﬂ

External trigger

| | | I l

| |  CountValue

-
iCaplalres200

-3000 -2000 -1000 o 1000 2000 3000 4000 5000

When bCycle=TRUE
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bEnable

bEdgeselect

bCycle J

IRl

External trigger

I | I I

Count Value

I I I

.

-3000 -2000 -1000 0@

Ld

1000 2000 3000

A

diCopliolve=200 diCoabolue=1600 Mlapliolue=1200

4000 5000

3. Only support AX-332E v1.0.4.2 or later.

® Troubleshooting

If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to address the problem.

® Programming Example

© This example uses DFB_HCnt and DFB_Capture in AX-308E to perform the Capture function.

1. As the following figure shows, select a Counter and a Capture for Hardware IO Configuration
in Builtin_IO and set the trigger source of Capture to a signal input on the hardware (e.g.

IN15).
Configuration
Status url
. Counter 551
| Couter (] 551 Encoder
2 Phase use OC o
Gt CH2 A Ph " (] Counter 1
r v
: - 0 8 —— 7 Phase use OC |u' Captured  IN1S |
ki 1 9 |Eww2| (] Capture 1
Cnt CH2 Z Phase T] Comter3 ] e
SSI 2 wh— -
|| Counter 4 ] Capture 3
— T — -
|| Counter 5 () Capture 8
- b — ] Counter 6
_ . [ Capture 5
. 1 f— || Counter 7
6 14 Timer (] Capture 6
Cap ExtemalTrigger | Timer 0 (] Capture 7
—_—7 I @ |2 |
|| Timer 1
5/50 5/51 o —
|| Timer 2
"] Timer 3 || Compare 0
Al out out () Tmerd CJconpet
B —d () 4 |— || Timer 5 ] Compare 2
u . ] || Timer 6 J pa—
] Timer 7 ‘
- Compare 4
A2 A .
JE— | Py ‘
N ] Pulse Output Ais 0 [ Compare 5
: 3 [ — [ puse Output ks 1~ L) Compare 6
« « (] puse Outpst his2 ) Compare 7
.m#l -
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2. Enable the FB DFB_Capture (bEnable = TRUE) after using the FB DFB_HCnt to activate
the high-speed counter (bEnable = TRUE) in the POU, then the present counter value will
be captured and shown on the diCapValue output of DFB_Capture after the external signal

(IN15) being triggered.

DFBE_Capture_0

DFE_HCnt_0
TRUE DFB HCnt
N EN B ENO—
Counter 2 —counter bValid
TRUE —{EbEnable bBusy —
bError [~
ErrorID [
diCounterValue —
TRUE DFE_HCnt_0.bValid
I 1 I [
Capture 0 —
Counter_2Z —
TRUE —
500 —
1100 —
1300 —

EN

Capture
Counter
bEnable
uiMaskvalue
diDelcaMin
diDeltaMax

DFE Capture
ENG—

bValid [—

bBusy —

bError [—

ErrorID

bCapFlag —

diCapValue [~
diCapValuePrevious
diDelta [
bCaplenBeyvondFlag —
dwCapLenBeyondCount [—

3. Refer to AX-3 Series Operation Manual for more details related to the settings and operation

of Hardware 10 Configuration.

© This example uses DFB_HCnt and DFB_Capture in AX-308E to capture the high-speed counter.

1. As the following figure shows, select a Counter and a Capture for Hardware IO Configuration
in Builtin_IO and set the trigger source of Capture to a signal input on the hardware (e.g.

INO).

Status

™+ ™-
s5G 5G
RX+ RX-
Cnt CHO A Phase A+ A-
Cnt CHO B Phase B+ B-
Cnf CHO Z Phase I+ Zz-
I Cap ExternalTrigger IN O el 0 ouT
1 1
2 2
3 3
4 4
IN5 50UT
s/s co

ECAT

L

"'1E ~ Configuration

Counter

Mode:

Counter 1

Axis

["] Pulse Output Axis 0

MODE_PAB -

Counter 0

S5I

["] 551 Encoder

Capture

Capture 0

IND VI

Compare

|| Compare 0

2. Enable the FB DFB_Capture (bEnable = TRUE) after using the FB DFB_HCnt to activate the
high-speed counter (bEnable = TRUE) in the POU, then the present counter value will be
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captured and shown on the diCapValue output of DFB_Capture after the external signal (INO)

being triggered.

DFE_HCnt_0O
DFB HCnt
Cﬂunter_D-JjCDunter B bValid
bBusy [~
enable hcnt bError —
ﬂ H bEnable ErrariIF —
—=UD_Select diCounterValue —di_counter walue
—bTrigerMode

DFE_Capture 0

IﬂCanig_Glohals.CEpturE_D-Jj
IoConfig Globals.Counter 0 —j

enable capture

I

udi_mask walue —
di deltsa min —j
di delta meax —

b edge select

I [

b cycle

I [

Capture

DFE Capture
bvalid

Counter bEBuay
bError
ErrorID
bEnable bCapFlag
uiMaskvValue diCapValue
diDeltsMin diCapValuePrevious
diDeltaMax diDelta
bECapLenBeyondFlag
dwCapLenBeyondCount

bEdgeSelect

bCycle

of Hardware 10 Configuration.

® Supported Devices

© AX-3 series (except for AX-300), AX-C

® Library

© DL_BuiltinlO.library
Note: From version 1.0.5.0, library DL_BuiltinlO_AX83 is changed to DL_BuiltinlO.

3. Refer to AX-3 Series Operation Manual for more details related to the settings and operation
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3.2. DFB_Compare

DFB_Compare compares the designated source value and the setting value and then sets or resets the device
when the comparison result is TRUE.

FB/FC

Instruction

Graphic Expression

ST Language

FB DFB_Compare

Compare
Counter
[bEnable
[Mode
OutputAction
[wRefreshCycle :=0]
[diCmpValue :=0]
diTablePosition

uiTableSize

= FALSE]

DFB_Compare

=10]

bvalid
bBusy
bError]
ErrorlD
TableState

DFB_Compare_instan
ce(

Compare :=,
Counter :=,
bEnable :=,

Mode =,
OutputAction :=,
wRefreshCycle :=,
diCmpValue :=,
diTablePosition :=,
uiTableSize :=,
bValid =>,

bBusy =>,

bError =>,

ErrorlD =>

TableState=>
);

® Inputs
Setting Val
Name Function Data Type (sz;:?t v:I:z) Timing for Updating
Counter Designates the source | DFB_COUNTER _ DFB_COUNTER _ |-
of high-speed counter. REF*! REF (Cannot be
null.)
bEnable Run the instruction BOOL TRUE/FALSE -
when bEnable (FALSE)
changes to TRUE.
OutputAction ° Define the output DFB_COMPARE_O |0: SET When bEnable shifts
mode. UTPUT_ACTION 1 RESET to TRUE and bBusy is
FALSE.
(SET)
Mode Comparison condition |DFB_COMPARE_M |0: Equal(=) When bEnable shifts
ODE*? " to TRUE and bBusy is
Bigger_Equal(z) FALSE.
2:
Smaller_Equal(s)
(Equal)
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Setting Value

value

negative number
or 0 (0)

Name Function Data Type (Default value) Timing for Updating
wRefreshCycle Define the cycle time | WORD Positive number or | When bEnable shifts
to refresh the status of 0 (0) to TRUE and bBusy is
the output device. FALSE.
diCmpVaIue*5 Specifies the compare |DINT Positive number, | When bEnable shifts

to TRUE and bBusy is
FALSE.

diTablePosition *

Specify the compare
value array

ARRAY OF DINT

When bEnable is rising
edge and bBusy is
FALSE.

diTableSize * Specify the compare DINT Positive number 0 | When bEnable is rising
value array scope to 255 (0) edge and bBusy is
FALSE.
*Note:

1. DFB_Counter_REF (FB): This FB work as the driver interface of the high-speed counter . It calls the counter's
parameters and the driver.

2. DFB_COMPARE_MODE: Enumeration (Enum). AX-332E only supports the 0: Equal (=) mode.
3. Except for AX-332E, other AX-3 series with DL_BuiltinlO_AX3 version V1.0.4.2 or later also supports this

function.

4. This parameter is only applicable to AX-332E.

5. In AX-332E, diCmpValue will not refer to the value of this variable for comparison.

¢ Outputs
. Output Range
N F Data T
ame unction ata Type (Default value)
bValid TRUE when the output value is BOOL TRUE/FALSE (FALSE)
valid
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
enabled
bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code if an error |DFB_HSIO _ERROR* DFB _HSIO _ERROR
occurs. (DFB_HSIO_NO_ERR)
TableState The hight—speed comparator state |DFB_COMPARE_TABLE_ |-
table STATE
*Note: DFB _HSIO_ERROR: Enumeration (Enum)
®* DFB_COMPARE_TABLE_STATE
Name Function Data Type
XEmpty The comparing table has not been filled in with the BOOL
comparison items or all the high-speed comparison conditions
are valid.
xFull The comparing table was filled with 256 comparison items and | BOOL
the high-speed compare was not established.
xAlmostEmpty The comparing table is almost empty. BOOL
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triggered.

Name Function Data Type
uiDataCounter The number of comparison items in the comparing table. UINT
udiOSTriCounter Count the number of times a high-speed comparison is UDINT

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bValid When bEnableis TRUE and the output
values are valid after one scan cycle ® When bEnable shifts to FALSE
® When bError shifts to TRUE
bBusy When bEnable is triggered by the rising
edge ® When bEnable shifts to FALSE
® When bError shifts to TRUE
bError When an error occurs during the running or | When bEnable shifts from TRUE to FALSE
ErrorlD there are incorrect input values (Error code is cleared)
TableState Continuously updated when bValid is TRUE. | Continuously updated when bValid is TRUE.

® Timing Diagram

bEnable

bValid

bBusy

bError

® Inputs/Outputs

Name

Function Data Type

Setting Value

Timing for Updati
(Default value) e e e

Compare

Reference to the source of
high-speed comparator.

DFB_COMPARE_
REF (FB)*

DFB_COMPARE _
REF (Cannot be null.)

When bEnable shifts
to TRUE and bBusy is
FALSE

*Note: DFB_COMPARE_REF (FB): This FB work as the driver interface of the high-speed comparator . It calls the
comparator's parameters and the driver.
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® Function

© Cannot run this function block in Ethercat_Task in AX-332, or it will affect the sync cycle of other
devices in Ethercat.

© When the comparison result is TRUE (Counter Value = diCmpValue), DFB_Compare will output the
results according to the settings of Hardware 10 Configuration in Builtin 10.

© When bValid output of DFB_Compare is TRUE, the comparator will continue to compare on the high-
speed counter values. In case that the comparison condition is fulfilled and the output result is given
according to the settings, the device will remain at a high—level signal and will not retrigger the output
(TRUE -> FALSE - TRUE) after the condition is fulfilled once again. If you need to reset the output
device and change the high—level signal to low, find the following methods.

® Define the variable at the output of Compare via I/O mapping in DIO, then set the output
variable to falling—edge in the POU programming area so as to reset the output device.

® Use the setting of wRefreshCycle to change the high—level signal to low automatically after
the PLC keeps it at a high—level signal for a period of time.

Either ways, the purpose of changing from high—level signals to low can be reached.
However, the comparison conditions must be fulfilled again if you intend to make the output
back to high—level.

© The output device status can be refreshed by using the input wRefreshCycle. For example, set the
value of wRefreshCycle to 10000(Unit: 0.1ms), then the designated output device will be pulled to
a low level by the controller after the condition is fulfilled and remains a high—level output for one
second. If wRefreshCycle is set to zero, the output device will keep at a high level without being reset.

© diTablePosition is the numerical array to be compared, and diTableSize is the number of values to be
compared. For example, the size of the diTablePosition array is 256, if diTableSize=100 is set, the 0—
99 elements of the array will be set as the values to be compared. The timing diagram is as follows:

bEnable —

Do Output

Counter Value |
250 e
210 =

150

» Time{100us)

5(;0 6;10 7!-';0 8;’:0 11(:10 1200 1400
diTablePosition[0]= 100 ~ WRefreshCycle= 100 (100us)
diTablePosition[1] = 150 diTableSize=3

diTablePosition[2] = 210 Mode=0(Equal)

diTablePosition[3] = 250

If comparing multiple value at the same time, the following two situations will affect the ouput of Do.
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Case1: In the process of Do output, other value of diTablezpodtion is compared, the value will
not generate Do output. The output will be the Do output of the current value. Refer the following
diagram for the timing and parameter:

bEnable —

Do Output 00(100us)

F 3
h

Counter Value |

150
100 /.

» Time{100us)

560 75I0 1060 1:100
diTablePosition[0]= 100  WRefreshCycle = 500 (100us)
diTablePosition[1] = 150 diTableSize=3

diTablePosition[2] =210  Mode=0(Equal)

Case2: When comparing multiple values of diTablePosion at the same time, the defined Do output
time is the time of of one cycle of wRefreshCycle. Refer the following diagram for the timing and
parameter:

bEnable —

500{100us)

h 4

Do Output «

Counter Value |

100 :/ :/

500 1000

» Time{100us)
diTablePosition[0]= 100  WRefreshCycle = 500 (100us)

diTablePosition[1] = 100 diTableSize=3

diTablePosition[2] = 100 Mode=0(Equal)
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© OutputAction is an output variable that define the action of the output device once the comparison
condition is met. When it is set to SET, the ouput device will be set to high level. When it is set to
RESET, the output device will be set to low level.

© Only support AX-332E version 1.0.4.2 or later.

® Troubleshooting
If an error occurs while running the instruction, bError will change to TRUE and Capture will stop. You can
refer to ErrorlD (Error Code) to troubleshoot the problem.

® Programming Example

© This example uses DFB_HCnt and DFB_Compare in AX-308E to perform the Compare function.

1. As the following figure shows, select a Counter and a Compare for Hardware 10
Configuration in BuiltIn_IO and set a signal output on the hardware as the output device of
Compare (e.g. OUT 3).

Configuration
Status ‘
Counter ssl
[ Counter 0 (] 551 Encoder
Z Phase use OC =
I o [ Counter 1
Cnt CH2 A Phase Z Phase use OC | Capture 0
0 [} —
o ouspase | . (] Capture 1
Cnt OH2 Z Phase N 10 [] Counter 3 | Capture 2
ss1 —— .
[ Counter 4 (] Capture 3
SR | FPY) —
[ Counter 5 e
4 12 [ Counter & | -
(] Capture
—_—s B [] Counter 7 )
Capture 6
J— “we Timer | =
[ Timer 0 (] Capture 7
—_ L) —
[ Timer 1
5/s0 s/s1 Compare
[ Timer 2 y
[ Timer 3 /| Compare®@  OUT3 v
Al our our [ Timer 4 (] Compare 1
B1 — 0 4 f— [ Timer 5 ] Compare 2
n . s [ Timer & (| Compare 3
A2 [ Timer 7 e
82 g s " (] Compare 5
pare
n Cmp CoincidentOutput | Pulse Output Axis 0
i d ] Pulse Output A 1 (| Compare 6
0
© ¢ ] Pulse Output Axis 2 | Compare 7
Encoder
rl | Pulse Output Axis 3

2. Run the function block DFB_Compare after enable the high-speed counter by using
DFB_HCnt in the POU as shown in follows. At the same time, the output device (OUT 3) will
output the signal once the comparison condition is fulfilled (DFB_HCnt 0.diCounterValue =
DFB_Compare_0.diCmpValue).
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DFE_HCnt 0
TRUE DL BuiltInIO.DFB HCnt
I o T ENO—
Counter_2 —ACounter bValid -
TRUE —bEnable bBuay -
—xUD_Select bError -
—bIrigerMode ErrorID-
diCounterValue —
2
DFE_Compare_ 0
TRUE DFB_HCnt_0.bVelid DL BuiltInIO.DFB Compare
N |1 EN ENO—

Compare_0 —Hcompare bValid -

Counter_2 —Counter bEusy -

TRUE —bEnable bError -

DFB_COMPARE MODE.Equal —Mode ErrorID

DFE_CCMPARE OUTPUT ACTION.SET —Qutputlction Table3tate

1000 —wRefreshCycle
100 —diCmpValue
—diTablePosition
—uiTableSize

3. Refer to AX-3 Series Operation Manual for more details related to the settings and operation
of Hardware 10 Configuration.

© This example uses DFB_HCnt and DFB_Compare in AX-332E to perform the Compare function.
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1. As the following figure shows, select a Counter and a Compare for Hardware 10

Configuration in Builtin_lO and set a signal output on the hardware as the output device of

Compare (e.g. OUT 1).

Status

J]

N+ TX-
56 56
RH RX-
Cnt CHO A Phase A+ A
Cnt CH B Phase B+ B-
Cnt CHO Z Phase I+ Z-
INO 00UT
1 Io 1 Cmp CoinadentOutput
2 2
3 3
4 4
NS 50UT
s/s co

- Configuration

Counter

Mode: MODE_PAB

Counter 0
| | Counter 1

Aois

[ Pulse Output Axis 0

551

[] 581 Encoder

Capture

|:| Capture 0

Compare

Compare 0 ouT 1

2. Run the function block DFB_Compare after enable the high-speed counter by using

DFB_HCnt in the POU as shown in follows. At the same time, the output device (OUT 1) will
output the signal once the comparison condition is fulfilled (DFB_HCnt 0.diCounterValue =

DFB_Compare_0.diCmpValue).
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IoConfig Globals.Counter 00—

enable hcnt

1 [

IDConfig_Glabals.Campare_D-Jj
IoConfig Globals.Counter 0 —j

enable compare

I [

refresh cycle time —

Mode Choose —

di_compare_ value —
di_table position —
udi table size —

OFE_HCnt_0
DFB HCnt
Counter B bValid
bBusy —
bError —
bEnable ErrorID—
x0D Select diCounterValue —
bTrigerMode
DFE_Compare 0
DFE Compare
Compare B bValid
Counter bBusy —
bError —
ErrorIiD —
bEnakle
Mode
wBefreshCycle
diCnpValue
diTablePosition
uiTableS5ize

di_counter walue

. Refer to AX-3 Series Operation Manual for more details related to the settings and operation

of Hardware 10 Configuration.

¢ Supported Devices

© AX-3 series (except for AX-300), AX-C

® Library

© DL_BuiltinlO_AX3.library
Note: From version 1.0.5.0, library DL_BuiltinlO_AX83 is changed to DL_BuiltinlO.
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3.3. DFB_HCnt

DFB_HCntL enables the high-speed counter and monitors the counter value.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_HCnt DFE_HCAt DFB_HCnt_instance(
—{Counter bvalidf—
—bEnable beusyt— | Counter :=,
—wlJD_Select bErrorf—
—bTrigerMode ErrorlDi— | bEnable :=,
diCounterValuef—
bTrigerMode :=,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
diCounterValue =>);
® Inputs
Setting Val
Name Function Data Type (sz;:?t v:hl::) Timing for Updating
bEnable Run the instruction | BOOL TRUE/FALSE -
when bEnable (FALSE)
changes to TRUE.
xUD_SeIect*2 Define the BOOL TRUE/FALSE When bEnable is rising edge,
high-speed (FALSE) update parameter of xXUD_Select.
counter to count
up or down
bTriggerMode*2 Define the capture |BOOL TRUE/FALSE When bEnable is rising edge,
is triggered by (FALSE) update parameter of bTrigerMode.
rising edge or
falling edge
*Note:
1. DFB_HSIO_ERROR: Enumeration (Enum)
2. Only applicable to AX-332.
¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default value)
bValid TRUE when the output BOOL TRUE/FALSE (FALSE)
value is valid.
bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is enabled.
bError TRUE if an error occurs. BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code if | DFB_HSIO_ERROR* DFB_HSIO_ERROR
an error occurs. (DFB_HSIO_NO_ERR)
diCounterValue The present counter value |DINT Positive number, negative
of the counter number or 0 (0)
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*Note: DFB_HSIO_ERROR: Enumeration (Enum)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bValid When bEnableis TRUE and the output
values are valid after one scan cycle ® When bEnable shifts to FALSE

® When bError shifts to TRUE

bBusy When bEnable is triggered by the rising
edge ® When bEnable shifts to FALSE
® When bError shifts to TRUE
bError When an error occurs during the running | When bEnable shifts from TRUE to FALSE
ErrorlD or there are incorrect input values (Error code is cleared)
diCounterValue Updates value continuously when bValid | Updates value continuously when bValid is
is TRUE. TRUE.

® Timing Diagram

bEnable

bValid

bBusy

bError

® Inputs/Outputs

Setting Val
Name Function Data Type (DZfaI:?t v:I:::) Timing for Updating
Counter | Reference to the source DFB_COUNTER_REF | DFB_COUNTER_REF | When bEnable shifts
of specified high-speed (FB)* (Cannot be null.) to TRUE and Busy is
counter. FALSE.

*Note: DFB_Counter_REF (FB): This FB work as the driver interface of the high-speed counter . It calls the
counter's parameters and the driver.
® Function

1. When the input bEnable is TRUE, the counter will start calculating pulses to the corresponding input
points based on the Counter configuration of Hardware 10 Configuration in Builtin 10.

2. The counter value is given through the output diCounterValue during the counting process.

3. bTriggerMode defines whether the DI signal is triggered by the rising or falling edge for high-speed
counting. It is only applicable to AX-332E. When EdgeSelect=FALSE, high-speed counting is
triggered when DI generates the rising edge signal; when EdgeSelect=TRUE, high-speed counting
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is triggered when DI generates the falling edge signal. This function is only available when the
corresponding input Counter mode is MODE_UD/ MODE_UDR/ MODE_UDRE/MODE_UDRE2.

4. xUD_Select defines whether to count up or count down when the external DI signal triggers counting.
It is only applicable to AX-332E. When xUD_Select=FALSE, the DI signal is triggered to count up,
and when xUD_Select=TRUE, the DI signal is triggered to count down. This function is only available
when the corresponding input Counter mode is MODE_UD/ MODE_UDR/ MODE_UDRE.

Refer to the following timing diagram for bTriggerMode and xUD_Select:
bTriggerMode=FALSE
xUD_Select=FALSE

bEnable —

bTriggerMode

xUD_Select

1St an _‘ 3Td

External trigger

diCounterValue

bTriggerMode=TRUE
xUD_Select=FALSE

bEnable —

bTriggerMode

xUD_Select

1St 2nd|7 3'rd

External trigger

diCounterValue

bTriggerMode=FALSE
xUD_Select=TRUE
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bEnable

bTriggerMode

xUD_Select J
1St _‘ an _‘ 31"d _|
External trigger

diCounterValue

bTriggerMode=TRUE
xUD_Select=TRUE

bEnable

bTriggerMode

xUD_Select J
15t |_ znd’_ 3rd’_
External trigger

diCounterValue

5. Only supports AX-332 v1.0.4.2 or later.

® Troubleshooting
If an error occurs while running the instruction, bError will change to TRUE and Capture will stop. You can
refer to ErrorlD (Error Code) to troubleshoot the problem.

® Programming Example

© This example uses DFB_HCnt in AX-308 to perform the Count function.

1. As the following figure shows, select a Counter (Counter 2) in Hardware 10 Configuration
and you will see the input points (e.g. IN O, IN 1, IN 2) matched to the corresponding encoder
A, B, Z phase outputs, which the wiring should follow the configuration to perform the normal
function of high-speed counting.
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2. After using the FB DFB_HCnt in the POU to activate the high-speed counter (bEnable =
TRUE), it starts receiving and counting the pulses from the external signals (IN 0, IN 1) based
on the counting mode set in Counter Configuration, then the counter value will be displayed
in the output diCounterValue. In addition, you should make sure that the mode of sending
pulses from the external signal source matches the counting mode to get the correct counter

values.
DFE_HCnt_0O
TRUE DFB HCnt
11 EN B ENO——
Counter 2 —SCounter bValid [~
TRUE bEnable bBusy —
bError —
ErrorID —
diCounterValue —

3. Refer to AX-3 series Operation Manual for more details related to the settings and operation
of Hardware 10 Configuration and Counter Configuration.

© This example uses DFB_HCnt in AX-332E to perform the Count function.

1. As the following figure shows, select a Counter (Counter 0) in Hardware 10 Configuration
and you will see the input points (e.g. A+A—/B+B—/C+C-) ) matched to the corresponding
encoder A, B, Z phase outputs, which the wiring should follow the configuration in order to run
the high-speed counting properly.
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- Configuration

Status ‘Lﬂ
i Counter 351
Mode: | MODE PAB w | [[] 551 Encoder
E Capture
™+ - | | Counter 1 D Sgincs
= = HRxis
—R)H- HES [ Pulse Qutput Axis 0 s
Cnt CHO A Phase A+ A- [ ] Compare 0
Cnt CHY B Phase B B-
Cnf CHO Z Phase T+ z-
INO oout
1 1
2 2
3 3
— e——
' 4 4
IN5 s0UT
s/S o
[
ECAT
- Configuration
Status ‘LF'
i Counter 551
Mode:  MODE _PAB w | [] 551 Encoder
E Capture
™+ - | | Counter1 Clptmst
= £ HRxis
RXH B [ Pulse Qutput Axis 0 At
Cot CHO A Phase_A+ | A- [ ] Compare 0
tgoiine: B | -
Cnf CHO 2 Phase T+ Z-
INO oout
1 1
2 2
& 3
— e—
' 4 4
INS s0uUT
5/S o
[
ECAT
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2. After using the FB DFB_HCnt in the POU to activate the high-speed counter (bEnable =
TRUE), it starts receiving and counting the pulses from the external signals(A+A—-/B+B-)
based on the counting mode set in Counter Configuration, then the counter value will be
displayed in the output diCounterValue. In addition, you should make sure that the mode of
sending pulses from the external signal source matches the counting mode so as to get the
correct counter values.

DFE_HCnt_0O
DFE HCnt
IoConfig Globals.Counter 0 —HCounter B bValid
bBuay —
enable hcnt bError —
ﬂ ﬂ bEnable ErrorID —

diCounterValue —di_counter walue
X ud select
ﬂ ﬂ xUD Select

b_trigger mode
[| [I bETrigerMode

3. Refer to AX-3 Series Operation Manual for more details related to the settings and operation
of Hardware 10 Configuration and Counter Configuration.

® Supported Devices
© AX-3 series (except for AX-300), AX-C
® Library

© DL_BuiltinlO_AX3.library
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3.4. DFB_HTmr

DFB_HTmr enables the specified high-speed timer channel according to the specified parameters and monitors and

timed value.
FB/FC | Instruction Graphic Expression ST Language
FB  |DFB_HTmr SFEFT DFB_HTmr_instance(
—{Timer bvalidf—
—bEnable bBusyl— | Timer :=,
—{TriggerMode bErrarf—
ErrorlDfF— bEnable =,
dwTimervaluef—
TriggerMode :=,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>,
dwTimerValue =>);
® Inputs
Setting Val
Name Function Data Type (D:faI:?t V:lll::) Timing for Updating
bEnable Run the instruction BOOL TRUE/FALSE -
when bEnable changes (FALSE)
to TRUE.
TriggerMode | Set the timing mode. DFB_TIMER_ 0: UP_DOWN When bEnable shifts to TRUE and
MODE * 1: UP_UP bBusy is FALSE.
(UP_DOWN)
*Note: DFB_TIMER _MODE: Enumeration (Enum)
Up—-Down mode:
[ .
Terminal signal | |
dwTimerValue' - - dwTimerValue h - dwTimerValue -
Up-Up mode:
- F 3 F 1
Terminal signal ‘
¥ ¥
TR W TAMEr VaIlE g

® Outputs
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Output Range

an error occurs.

N Functi Data T
ame unction L (Default value)

bValid TRUE when the output BOOL TRUE/FALSE (FALSE)
value is valid.

bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is enabled.

bError TRUE if an error occurs. BOOL TRUE/FALSE (FALSE)

ErrorlD Indicates the error code if | DFB_HSIO_ERROR* DFB_HSIO_ERROR

(DFB_HSIO_NO_ERR)

dwTimerValue

Timed value (Unit: 0.01us)

DWORD Positive number or 0(0)

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bValid When bEnableis TRUE and the output
values are valid after one scan cycle ® When bEnable shifts to FALSE
® When bError shifts to TRUE
bBusy When bEnable is triggered by the rising
edge ® When bEnable shifts to FALSE
® When bError shifts to TRUE
bError When an error occurs during the running | When bEnable shifts from TRUE to FALSE
ErrorlD or there are incorrect input values (Error code is cleared)
dwTimerValue Updates value continuously when bValid | Updates value continuously when bValid is
is TRUE. TRUE.

® Timing Diagram

bEnable

bValid

bBusy

bError

® Inputs/Outputs
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Setting Value

(Default value) Timing for Updating

Name Function Data Type

Timer Reference to DFB_TIMER_REF DFB_TIMER_REF When bEnable shifts to TRUE and
the source of (FB)* (Cannot be null.) Busy is FALSE

the specified
high-speed
timer.

*Note: DFB_TIMER_REF (FB): This FB work as the driver interface of the high-speed timer . It calls the timer's
parameters and the driver.

® Function

© When the input bEnable is TRUE, the timer will start calculating pulses to the corresponding input
points based on the Timer configuration of HW 10 configuration in Builtin 10.

© The counter value is given through the output dwTimerValue during the counting process.

® Troubleshooting

If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to address the problem.

® Programming Example
This example demonstrates the function performed by DFB_HTmr.

1. As the following figure shows, select a Timer (Timer 2) in Hardware 10 Configuration and you
will see the input point (IN 0) matched to the corresponding timer input channel, which the wiring
should follow the configuration so as to perform the normal function of high-speed timing.

| » Configurati
Status u
Counter SSI
(] Counter 0 (] 551 Encoder
2 Phase use OC Capture
— IN [] counter 1
mr 0 8 Z Phase use OC [ Capture 0
: . (] Counter2 [ Capture 1
[] Counter 3 [ Capture 2
sst —2 10— -
(] Counter 4 [ Capture 3
R 11—
[ Counter s || Capture 4
e nE— Counter 6
_] [ Capture 5
— B [] Counter 7
. B Timer [ Capture 6
(] Timer 0 (] Capture 7
—_—7 5
[ Timer 1
= = e
[ Timer 3 (] Compare 0
. ouT out [ Timer 4 || Compare 1
o 0 . [] Timers (] Compare 2
n [ Timer 6 [ Compare 3
[ | 5 —
Timer 7
o (] Timer ("] Compare 4
Aods
—t ] b —
B2 ("] Pulse Output Axis 0 (] Compare 5
n _ 13 7 —o [ Pulse Output Ais 1~ || Compare 6
o @ (] Pulse Output Ais2 ] Compare 7
Encoder rl [ Pulse Output Axis 3
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2. After using the FB DFB_HTmr in the POU to activate the high-speed timer (bEnable = TRUE), it
starts receiving and counting the pulses from the external signals (IN 0) based on the timing mode
set in Timer Configuration, then the timed value will be displayed in the output dwTimerValue.

1
DFE_HTmr_ 0
TRUE DL BuiltInIO.DFB HTmr
I EN ENO——
Timer 2 —STimer bEValid
TEUE —bEnable bBusy —
DFE_TIMER MODE.UP DOWN — TriggerMode bError —
ErrorID —
dwlimervValue —

3. Refer to AX-3 Series Operation Manual for more details about Hardware 10 Configuration.
¢ Supported Devices

© AX-3 series (except for AX-300)
® Library

© DL_BuiltinlO.library
Note: From version 1.0.5.0, library DL_BuiltinlO_AX83 is changed to DL_BuiltinlO.

53



AX Series Standard Instructions

Chapter 3: Timers and Counters Instructions

3.5. DFB_PresetValue

DFB_PresetValue presets the current counter value to the default value. It is application function block for high-
speed counters.

FB/FC Instruction Graphic Expression ST Language
FB DFB_PresetValue eourtar DFB_PresctValue ool | DFB_PresetValue_instance(
—{bExecute bBusyp—
—{TriggerType bCommandAbortedf— Counter =
—{diPresetvalue bErrorf— ’
ErrorlDf—
bExecute :=,
TriggerType :=,
diPresetValue :=,
bDone =>,
bBusy =>,
bCommandAborted =>,
bError =>,
ErrorlD =>);
® Inputs
. Setting Value Timing for
N Funct Data T
ame unction ata Type (Default value) Updating
bExecute Run the instruction | BOOL TRUE/FALSE (FALSE) -
when bEnable
changes to TRUE.
TriggerType |Define when the DFB_PRESET_TRIGGER_TYPE |0:RUN_TRIGGER When
default value will | * 1:EXTERNAL_TRIG bExecute
be preset. GER shifts to TRUE
and bBusy is
(RUN_TRIGGER) FALSE.
diPresetVa The preset DINT Positive number, negative | When
lue counter value number or 0 (0) bExecute
for high-speed shifts to TRUE
counters. and bBusy is
FALSE

*Note: DFB_PRESET_TRIGGER_TYPE: Enumeration (Enum)
1. RUN_TRIGGER: Set the default value right after the input bExecute shifts to TRUE.
2. EXTERNAL_TRIGGER: Set the default value right after the external signal of high-speed counter being

triggered.
® Outputs
. Output Range
N Funct Data T

ame unction e s (Default value)
bDone The default value of the BOOL TRUE/FALSE (FALSE)

counter has been changed.
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)

enabled
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Output Range

Name Function Data Type
anctl yp (Default value)
bCommandAborted TRUE when the instruction BOOL TRUE/FALSE (FALSE)
is interrupted before it's
completed
bError TRUE when an error occurs | BOOL TRUE/FALSE (FALSE)
ErroriD Error codes DFB_HSIO _ERROR* DFB_HSIO_ERROR

(DFB_HSIO_NO_ERR)

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone TRUE when the counter value has
® When bError shifts to TRUE
bBusy When bExecute shifts to TRUE
® When bExecute shifts to FALSE
® When bError shifts to TRUE
bCommandAborted TRUE when the FB is interrupted When bExecute shifts to FALSE
bError When an error occurs during the When bEnable shifts from TRUE to FALSE.
ErrorlD running or there are incorrect input | (Error code is cleared)
values

¢ Timing Diagram

bExecute

bDone

bBusy

L

bCommandAbort

bError

External Trigger

1. TriggerType = 0 (RUN_TRIGGER)
2. TriggerType = 1 (EXTERNAL_TRIGGER)
3. bCommandAborted = TRUE

4. bError = TRUE

® Inputs/Outputs
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Setting Value

Timing for Updati
(Default value) Iming tor Upaating

Name Function Data Type

Counter |[Reference |DFB_COUNTER_REF DFB_COUNTER_REF When bExecute shifts to TRUE
to the (FB)* (Cannot be null.) and bBusy is FALSE

source of
high-speed
counter.

*Note: DFB_COUNTER_REF (FB): This FB work as the driver interface of the high-speed counter. It calls the
counter's parameters and the driver.

® Function

© When TriggerType = RUN_TRIGGER, the counter value will be set back to the default value right after
activating the function block.

© When TriggerType = EXTERNAL_TRIGGER, the counter value will not be set back to the default until
the Z phase signal of the counter rises.

® Troubleshooting

If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to address the problem.

® Programming Example
This example demonstrates the function performed by DFB_HCnt and DFB_PresetValue.

1. As the following figure shows, select a Counter (Counter 2) in Hardware 10 Configuration and
you will see the input points (e.g. IN 0, IN 1, IN 2) matched to the corresponding encoder A, B,
Z phase outputs, which the wiring should follows the configuration so as to perform the normal
function of high-speed counting.
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Config

Status

:

Ss1

Bl
i1

B2

n

Encoder

IN IN
Cnt CH2 A Phase
0 B b———
Cnt CH2 B Phase
1 9 —
Cnt CH2 Z Phase
2 10—
—_—3 np—
—_— L o ——
— 5 B
— b L S
—_—7 15
5/S0 5/s1
out our
] 4 f—
— [
—— ] [
3 7
0 o

L

Counter

[] Counter 0
7 Phase use OC

[ Counter 1
2 Phase use OC

[v] Counter 2
(] Counter 3
[ Counter 4
[] Counter 5
(] Counter 6

[ Counter 7
Timer

(] Timer0
[ ] Timer1
[ Timer 2
[ Timer 3
[ ] Timer 4
[ Timer 5
[T Timer 6
[ Timer 7
Rods
[ Pulse Qutput Axis 0
(] Pulse Output Avis 1
("] Pulse Output Axis 2
] Pulse Output Avis 3

ssl
[] 551 Encoder
Capture
[] Capture 0
[] Capture 1
[] Capture 2
[[] Capture 3
) Captre 4
[[] Capture 5
[[] Capture &
[[] Capture 7

Compare
[ "] Compare 0
[ ] Compare 1
[ Compare 2
[ ] Compare 3
[ ] Compare 4
[ ] Compare 5
[ "] Compare 6

[ "] Compare 7

2. After using the FB DFB_HCnt in the POU to activate the high-speed counter(bEnable = TRUE),

it starts receiving and counting the pulses from the external signals(IN O, IN 1) based on the

counting mode set in Counter Configuration, then the counter value will be displayed in the
output diCounterValue. In addition, you should make sure that the mode of sending pulses from the

external signal source matches the counting mode so as to get the correct counter values.

TRUE

I [

Counter 2 —-

TRUE

DFE_HCnt_0O
DFB HCnt
EN B ENO——
Counter bValid —
bEnable bBuay [~
bError —
ErrorID —
diCounterValue

3. If you want to use external signal as the trigger, select External trigger in Counter Configuration

as the following figure shows.
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Hardware 10 Configuration
Counter Configuration

IEC Objects

Status

Information

Counter 2

Counter Mode

Counter Mode Description
Chockwise Pulse B T R

uD

Counter-chockwise Pulse i_l_+_|—
Pulse _1 I I 1

PD
Direction Clochwise [ Counter-clockwise
A-Phase Pulse . 1 l l l' .| 1‘

L AB

B-Phaze Pulse .| i |. I l—
A-Phase Pulse 1 I 1 t 1 1

4AB
5-Phase Pulse N S I | I S T/

| External Trigger

Axis Standard

(@) Linear Axis

Modulo:

Positive Command Negative Command

() Rotary Axis

Encoder Type:  Incremental Encoder
(@) Reverse OFF
Axis Type v /\)i } ) i( 3@9.
cw cow

n

v| [Unit]

(@ (9

4. Then the input bExecute of DFB_PresetValue shifts to TRUE and the FB DFB_PresetValue will wait
for the Z phase of high-speed counter to trigger the Default value function. After the counter value
being set to the default (DFB_HCnt.diCounterValue = tb), the output bDone will shift from FALSE to

TRUE.
DFE_PresetValue 0
TRUE DL BuiltInIO.DFE PresetValue
Il EN B ENO——
Counter_2 —SCounter bDone —
—|bExecute bBusy [~
DFE_PEESET_TRIGGEE_TYFPE.EXTEENAL TRIGGER —TriggerType bCommandAborted —
955 —diPresetValue bError [~
ErrorID

5. Refer to AX-3 Series Operation Manual for more details of Counter Configuration.

® Supported Devices

© AX-3 series (except for AX-300), AX-C

® Library
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© DL_BuiltInlO.library
Note: From version 1.0.5.0, library DL_BuiltinlO_AX83 is changed to DL_BuiltinlO.
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3.6. DFB_Sample

DFB_Sample reads the increasing and decreasing number of the counter value during the sampling period. It is the
application function block for high-speed counters.

FB/FC Instruction Graphic Expression ST Language

FB DFB_Sample

DFB_sample DFB_Sample_instance(
—Counter bvalidf—
—|bEnable bBusyf— [ Counter :=,
— wSampleTime bErrorf—
ErrorlDf— —
diSampleValuef— bEnable : ’

wSampleTime :=,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>

diSampleValue =>);

® Inputs
Setting Val
Name Function Data Type (D:fall:?t V:I:::) Timing for Updating
bEnable Run the instruction | BOOL TRUE/FALSE (FALSE) -
when bEnable
changes to TRUE.
wSampleTime Sampling period WORD 10-65535 (0) When bEnable shifts
(Unit: 1ms) to TRUE and bBusy is
FALSE
¢ Outputs
. Output Range
N Funct Data T
ame unction e (Default value)
bValid TRUE when the output value is |BOOL TRUE/FALSE (FALSE)
valid
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
enabled
bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code if an DFB_HSIO_ERROR* DFB_HSIO_ERROR
error occurs. (DFB_HSIO_NO_ERR)
diSampleValue Increasing number of the counter [ DINT Positive number, negative
value during each sampling number or 0 (0)
period

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

¢ Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bValid When bEnableis TRUE and the output
values are valid after one scan cycle ® When bEnable shifts to FALSE
® When bError shifts to TRUE
bBusy When bEnable shifts to TRUE
® When bEnable shifts to FALSE
® When bError shifts to TRUE
bError When an error occurs during the running | When bEnable shifts from TRUE to FALSE
ErrorlD or there are incorrect input values (Error code is cleared)
diSampleValue Updates value continuously when bValid | Updates value continuously when bValid is
is TRUE. TRUE.

¢ Timing Diagram

bEnable

bValid

bBusy

bError

® Inputs/Outputs

Name Function

Data Type

Setting Value
(Default value)

Timing for Updating

Counter | Reference
to the
source of
high-speed
counter.

(FB)* (Cannot be null.)

DFB_COUNTER_REF DFB_COUNTER_REF When bEnable shifts to TRUE

and bBusy is FALSE.

*Note: DFB_COUNTER_REF (FB): As the I/O interface of the high-speed counter to perform actions include
parameter adjustment and the driver.

® Function

© DFB_Sample counts incoming pulses during a specified sampling period (wSampleTime).

‘ wSampleTime =4 (unit: Tms ) |

0 4 8
l | 1 | | | | I |

12 16

diSam pie Value =6 disampleVale=4 diSampieValue=2

L1 | L Ly s s

diSam ple Value =-4

diCounterValue =12 diCounterValue=18 diCounterlaiue =22 diCounterValue=24 diCounterValue=20
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° When wSampleTime is shorter than the pulse period, the increasing number (diSampleValue) will be
shown between 0 and 1 for each SampleTime.

Pulse
| | |
| | | |
Counter } 1 |2 '3 | 4
value } | | |
| I | | | |
Sample value® |0 |1 1 0 11
SampkTime | SampkTme | | | |
< >< >

® Troubleshooting

If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to address the problem.

® Programming Example
This example uses DFB_HCnt and DFB_Sample to perform pulse counting during the sampling period.

1. As the following figure shows, select a Counter (Counter 2) in Hardware 10 Configuration and
you will see the input points (e.g. IN 0, IN 1, IN 2) matched to the corresponding encoder A, B,
Z phase outputs, which the wiring should follows the configuration so as to perform the normal
function of high speed counting.

Configuration
Status u]
Counter 551
L Cowner0 ] ss1 Encoder
Z Phase use OC Capture
" (] counter 1
oromAm 0 [} — 2 Phase use OC [] Capture 0
iz & hese V| Countar 2 (] Capture 1
; N
Cnt CH2 Z Phase (] Counter 3 _] T’
551 2 ol | |
[ Counter 4 [] Capture 3
—_—3 P I ,
[_] Counter 5 [] Copture#
¢ 1 (] Counter 6
_ J (] Capture 5
5 ] (] Counter 7 )
Timer [] Capture 6
—_— 16 L) I
(] Timer 0 [] Capture 7
—_—7 1) I _
(] Timer 1
5150 S8 [ Compare
(] Timer 2 P
(] Timer3 (] Compare 0
M o ouT (] Timer4 [ Compare 1
" " ol []rimers (] Compare 2
“ L] Tuner6 [7] Compare 3
— 1 s :
T r
N = mr?. [] Compare 4
—_—2 6 s
: () PubseOutput bis0 L) ComeireS
n — 7 f——— T puse Output As 1 | Compare
@ @ (] pulse Output kis2 [ Compare7
; o

2. After using the FB DFB_HCnt in the POU to activate the high-speed counter (bEnable = TRUE),
it starts receiving and counting the pulses from the external signals(IN 0, IN 1) based on the
counting mode set in Counter Configuration, then the counter value will be displayed in the
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output diCounterValue. In addition, you should make sure that the mode of sending pulses from the
external signal source matches the counting mode so as to get the correct counter values.

DFE_HCnt_0O
TRUE DFB HCnt

Nl EN B ENO——

Counter_ 2 —Counter bValid —

TEUE —bEnable bBuay [~

bError —

ErrorID—

diCounterValue

3. After enabling DFB_Sample in the POU (bEnable = TRUE), the FB starts counting the increasing
number of the pulse counter value during each sampling period.

DFE_Sample_0
TRUE DFB Sample

11 EN B ENO——

Counter 2 —Counter bValid —

—bEnable bBusay —

400 — wSampleTime bError —

ErrorID —

diSampleValue —

4. Refer to AX-3 Series Operation Manual for more details related to the settings and operation of
Counter Configuration.

® Supported Devices
© AX-3 series (except for AX-300)
® Library

© DL_BuiltinlO.library
Note: From version 1.0.5.0, library DL_BuiltinlO_AX83 is changed to DL_BuiltinlO.
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3.7. DFB_Capture_EncoderAxis

DFB_Capture_EncoderAxis triggers and captures the encoder command value of the specified high-speed counter

based on the external signal.

FB/FC Instruction Graphic Expression ST Language
FB DFB_Ca.pture_En DFB_Capture_EncoderAxis _ DFB_Capture_EncoderAxis_
coderAxis —|Capture Egﬁgi: 0_instance (
—{[bEnable := FALSE] bErrorf—
—[IrMaskvalue :=10] ErrorIDf— Capture:: ,
—[IrDeltaMin 1= 0] bCapFlag—
:EFE[;IS;ESTIE:Ct =l IrCapVaIILTE:rperia;I::: Axis:= s
—{bCycle IrDeltal—
bCapLengeyondfiagi— | bEnable:=,
dwCaplLenBeyond Countf—
IrMaskValue:=,
IrDeltaMin:=,
IrDeltaMax:=,
bEdgeSelect:=,
bCycle:=,
bValid=>,
bBusy=>,
bError=>,
ErrorID=> ,
bCapFlag=>,
IrCapValue=>,
IrCapValuePrevious=>,
IrDelta=>,
bCapLenBeyondFlag=>,
dwCapLenBeyondCount=>);
® Inputs
Name Function Data Type Setting Value (Default value) Timing for
yp g Updating
Axis Designate DMC_ENCODER_AX |DMC_ENCODER_AXIS_REF |-
the source of IS_REF ! (cannot be null)
the specified
high-speed
counter.
bEnable Run the BOOL TRUE/FALSE (FALSE) -
instruction
when bEnable
changes to
TRUE.
IrMaskValue Define the LREAL Positive number or 0 (0) When bEnable
mask range of shifts to TRUE,
Capture. update the
parameter of
uiMaskValue
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Timing f
Name Function Data Type Setting Value (Default value) l.:r:;g?in;r

IrDeltaMin 2 Define the LREAL Positive number, negative When bEnable
minimum number or 0 (0) shifts to TRUE and
difference Busy is FALSE
between each
Capture 2

IrDeItaMax*2 Define the LREAL Positive number, negative When bEnable
maximum number or 0 (0) shifts to TRUE and
difference Busy is FALSE
between each
Capture 2

bEdgeSeIect*3 Define the rising | BOOL TRUE/FALSE (FALSE) When bEnable
edge or falling shifts to TRUE
edge capture

bCycIe*3 Define whether |BOOL TRUE/FALSE (FALSE) When bEnable
capture values shifts to TRUE
continuously

* Note:

1. DMC_ENCODER_AXIS_REF (FB): This function block works as the driver interface of the encoder, which
contains the parameter calls of the encoder axis and the driver.

2. Once diDeltaMin and diDeltaMax are set to 0, the system will not check whether the capture range is

appropriate.

3. This parameter is only applicable to AX-332E.

¢ Outputs
. Output Range
N F Data T
ame unction ata Type (Default value)
bValid TRUE when the output value |BOOL TRUE/FALSE (FALSE)
is valid
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
enabled
bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code if an |DFB_HSIO_ERROR* [ DFB_HSIO_ERROR
erroroceurs. (DFB_HSIO_NO_ERR)
bCapFlag Indicates that the current BOOL TRUE/FALSE (FALSE)
Capture is valid. (The flag
shifts to TRUE for one
scan cycle and will be reset
immediately)
IrCapValue The captured value DINT Positive number, negative
number or 0 (0)
IrCapValuePrevious The previous captured value |DINT Positive number, negative
number or 0 (0)
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. Output Range
N Funct Data T
ame unction ata Type (Default value)
IrDelta The difference between the DINT Positive number, negative
previous and the current number or 0 (0)
captured values.
bCapLenBeyondFlag Indicates that a capture is BOOL TRUE/FALSE (FALSE)
failed.
(The flag shifts to TRUE for
one scan cycle and will be
reset immediately)
dwCapLenBeyondCount Counts the number of the DWORD Positive number or 0 (0)
failed Capture.

*Note: DFB_HSIO_ERROR: Enumeration (Enum)

¢ Output Updating Timing

bValid is TRUE

Name Timing for shifting to TRUE Timing for shifting to FALSE
bValid When bEnableis TRUE and the
output values are valid after one ® When bEnable shifts to FALSE
scan cycle
® When bError shifts to TRUE
bBusy When bEnable shifts to TRUE
® When bEnable shifts to FALSE
® When bError shifts to TRUE
bError When an error occurs during When bEnable shifts from TRUE to FALSE
ErrorlD Ithe running or input values are (Error code is cleared)
incorrect
bCapFlag Continuously update when Continuously update when bValid is TRUE
bValid is TRUE
IrCapValue Continuously update when Continuously update when bValid is TRUE

IrCapValuePrevious

Continuously update when
bValid is TRUE

Continuously update when bValid is TRUE

bValid is TRUE

IrDelta Continuously update when Continuously update when bValid is TRUE
bValid is TRUE

bCapLenBeyondFlag Continuously update when Continuously update when bValid is TRUE
bValid is TRUE

dwCapLenBeyondCount Continuously update when Continuously update when bValid is TRUE
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¢ Timing Diagram

bEnable

bBusy

bValid

bError

® Inputs/Outputs

Name

Function

Data Type

Setting Value
(Default value)

Timing for Updating

Capture

Reference to the
source of high
speed compture

DFB_CAPTURE_
REF (FB)*

DFB_CAPTURE_REF
(Cannot be null.)

When bEnable shifts to

TRUE and bBusy is FALSE.

*Note: DFB_ CAPTURE_REF (FB): This function block works as the driver interface of the high-speed Capture,
which contains the parameter calls of the Capture and the driver.

® Function

This function is supported in DL_BuiltinlO V1.1.0.5 or later.

Refer to the DFB_Capture function for more descriptions.

® Troubleshooting

If an error occurs while running the instruction, bError will change to TRUE, and Capture will stop. You can
refer to ErrorlD (Error Code) to address the problem.
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® Programming Example

© This example uses DFB_HCnt and DFB_Compare in AX-308E to perform the Capture function.

1. As the following figure shows, select a Counter and a Capture for Hardware 10
Configuration in Builtin_IO and set the trigger of Capture to a signal input on the hardware

(e.g., IN15).
Status Ln
IN
Cnt CH2 A Phase
0 B f—
Cnt CH2 B Phase
1 9 —--—
Cnt 042 2 Phase
5] 1 10
3 11
—_— 12—
—_—5 £
— | L3 I—
7 | .“ (MErfmaanefl
§/50 §/51
our out
Al
B1 —l § p—
11
—_ 1 [ S—
A2
B2 —l 1 b f—
n R 7 b———
L] 0
Encoder

Configuration

Counter sl
| Counter 0 (] 551 Encoder
2 Phase use 0 -
) Counter 1
7 Phase e OC |..1cmno IS v |
! Counter 2 ] Capture 1
] Counter 3 | Capture 2
(] Comter4 ] Captre3
() Counter 5 (] Cptre4
S ) e
| Counter 7 -
Timer Bl
) Timer o (] Capture 7
] Timer 1
) T2 o—_—
] Timer 3 (] Compare 0
| Timer 4 ] Compare 1
| Timer § ] compare 2
Ll Tmwr 6 [ Compae’
—T'"":m || Compare 4
[JpiseOupathisp. L) ComPeS
[ PuseOupet Ais 1 L Compare
[ puse Output Aois2 || Compare 7
(] Pulse Output Axis 3

2. Enable the FB DFB_Capture (bEnable = TRUE) after using the FB DFB_HCnt to activate
the high-speed counter (bEnable = TRUE) in the POU, then the current counter value will
be captured and shown on the diCapValue output of DFB_Capture after the external signal

(IN15) being triggered.
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TRUE

=]

]

Cnunter_z-ij

TROE

DFB_HCnt_0

DFB HCnt
EN a ENO
Counter bvalid
bEnable bBusy
bError
ErrorID
diCounterValue

DFB_HCnt_0.bValid

DFB_Capture_0

1 [

Capture 0 —5
Counter 2 —

EH

Capture

Counter
TRUE bEnable
500 —uiMaskValue
1100 —dileltaMin
1300 —dileltaMax

DFB Capture
ENO

bValid

bBusy

bError

ErrorID

bCapFlag
diCapValue
diCapValuePrevious
diDelta
bCaplenBeyondFlag
dwCapLenBeyondCount

3. Refer to section 7.7.7.4 Pulse Encoder Settings of AX-3 Series Operation Manual for more

details about the settings and operation of Hardware 10 Configuration.

¢ Supported Devices

© AX-3 series (except for AX-300), AX-C

® Library

© DL_BuiltInlO.library
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3.8. DFB_Compare_EncoderAxis

DFB_Compare_EncoderAxis compares the specified encoder and settings. When the comparison result is TRUE,

output or reset the device.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_Capture — DFB_Compare_EncoderAxis e DFB_Compare_Encod
_EncoderA —faxis beusy— | erAxis_instance (
H —|[bEnable = FALSE] bErrorf— -
XIS —[Made =10] ErrorlDf—
—QutputAction TableStatet— Compare:: s
—{[wRefreshCydle = 0]
W rablebosion Axis:= ,
—uiTableSize
bEnable:=,
Mode:=,
OutputAction:=,
wRefreshCycle:=,
IrCmpValue:=,
IrTablePosition:=,
uiTableSize:=,
bValid=>,
bBusy=>,
bError=>,
ErrorID=> ,
TableState=> );
® Inputs
. Setting Value Timing for
N Funct Data T
ame unetion ata Type (Default value) Updating
Axis Specify the DMC_ENCODER |DMC_ENCODER_AXIS_ -
built—in encoder _AXIS_REF ! REF
(cannot be null)
bEnable Run the BOOL TRUE/FALSE -
Instruction when (FALSE)
bEnable changes
to TRUE.
Mode Specify the DFB_COMPARE_ |0: Equal(=) When bEnable shifts
. *2
comparison MODE 1: Bigger_Equal() to TRUE and Busy
criteria is FALSE
2: Smaller_Equal(g)
(Equal)
OutputAction*3 Set the output DFB_COMPARE_ | 0: SET When bEnable shifts
mode OUTPUT_ACT 1: RESET to TRUE and Busy
ION is FALSE
(SET)
wRefreshCycle Define the cycle | WORD Positive number or 0 (0) When bEnable shifts
time to refresh to TRUE and Busy
is FALSE
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. Setting Value Timing for
N Funct Data T
ame anction s (Default value) Updating
the status of the
output device.
IrCmpValue Specifies the LREAL Positive number, negative When bEnable shifts
compare value number or 0 (0) to TRUE and Busy
is FALSE
IrTablePosition * Specify the ARRAY OF Positive number 0-255 When bEnable shifts
compare value LREAL to TRUE and Busy
array is FALSE
diTableSize * Specify the DINT Positive number 0-255 When bEnable shifts
compare value to TRUE and Busy
array scope is FALSE
*Note:

1. DMC_ENCODER_AXIS_REF (FB): This function block works as the driver interface of the encoder, which
contains the parameter calls of the encoder axis and the driver.

2. DFB_COMPARE_MODE: Enumeration (Enum).

3. Except for AX-332E, other AX-3 series with DL_BuiltinlO_AX3 version V1.0.7.5 or later supports this function.

4. This parameter is only applicable to AX-332E.

¢ Outputs
Output Range
Name Function Data Type (Defi:ult vall?e)
bValid TRUE when the output value is BOOL TRUE/FALSE (FALSE)
valid
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
enabled
bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code if an error | DFB_HSIO_ERROR* DFB _HSIO_ERROR
occurs. (DFB _HSIO_NO_ERR)
TableState The hight-speed comparator state | DFB_COMPARE_TABLE_ |-

table

STATE

* DFB_COMPARE_TABLE_STATE

Name Function Data Type
XEmpty The comparing table has not been filled in with the comparison items or | BOOL
all the high-speed comparison conditions are valid.
xFull The comparing table was filled with 256 comparison items and the BOOL
high-speed compare was not established.
xAlmostEmpty The comparing table is almost empty. BOOL
uiDataCounter The number of comparison items in the comparing table. UINT
udiOSTriCounter Count the number of times a high-speed comparison is triggered. UDINT

¢ Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bValid When the values at the outputs are valid
after bEnable being TRUE for one scan ® When bEnable shifts to FALSE
cycle
® When bError shifts to TRUE
bBusy When bEnable is triggered by the rising
edge ® When bEnable shifts to FALSE
® When bError shifts to TRUE
bError When an error occurs during the running or | When bEnable shifts from TRUE to FALSE
ErrorlD there are incorrect input values (Error code is cleared)
TableState Continuously updated when bValid is TRUE. | Continuously updated when bValid is TRUE.

® Timing Diagram

bEnable

bValid

bBusy

bError

® Inputs/Outputs

Setting Value

Name Function Data Type (Default value) Timing for Updating
Compare Reference to | DFB_COMPARE_REF DFB_COMPARE_REF When bEnable shifts
the source of | (FB)* (Cannot be null.) to TRUE and bBusy is
high-speed FALSE
comparator.

*Note: DFB_ COMPARE_REF (FB): As the I/O interface of the high-speed comparator to perform actions include
parameter adjustment and the driver.

® Function

This function is supported in DL_BuiltinlO V1.1.0.5 or later.

Refer to the DFB_Compare function for more descriptions.

® Troubleshooting

If an error occurs while running the instruction, bError will change to TRUE and Campare will stop. You can
refer to ErrorlD (Error Code) to address the problem.
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® Programming Example

© This example uses DFB_HCnt and DFB_Compare in AX-308E to perform the Capture function.

1. As the following figure shows, select a Counter and a Compare for Hardware |0
Configuration in Builtin_10 and set the trigger of Compare to an output signal on the

hardware (e.g. OUT3).

Status
IN IN
Cnt CH2 A Phase
0 8
Cnt CH2 B Phase
1 9
Cnt CH2 2 Phase
551 10
—_—3 1
S— ] 12
—_—5 13
E—] 14
—_—7 15
5/50 5/51
our out
Al
B1 s 4
i1
—_—1 5
A2
B2 2 6
Cmp CoincidentOutput
n 3@ 7
(1] (1]
Encoder

Configuration

Counter

[] counter 0
Z Phase use 0C

[] counter 1
Z Phase use 0C

/| Counter 2
[] Counter 3
[] Counter 4
[ counter s
[] Counter &

[] Counter 7
Timer

[ Timer 0
[ Timer 1
[] Timer 2
[] Timer 3
[ Timer 4
[] Timer 5
[] Timer 6

[] Timer 7
Axis

] Pulse Output Ais 0
[ ] Pulse Output Axis 1
"] Pulse Output Avis 2
"] Pulse Output Axis 3

S5l
("] 551 Encoder
Capture
(] Capture 0
(] Capture 1
(] Capture 2
|| Capture 3
[ Capture 4
(] Capture 5
(] Capture 6
(] Capture 7

Compare
|| Compare 1
| Compare 2
|| Compare 3
|| Compare 4
(| Compare 5
(| Compare 6

|| Compare 7

2. Enable the FB DFB_Capture (bEnable = TRUE) after using the FB DFB_HCnt

to activate the high-speed counter (bEnable = TRUE) in the POU, then start

the DFB_Compare_EncoderAxis function block (bEnable=TRUE). After
the comparison is comparasion is started (Encoder_Axis.fActPosition =
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DFB_Compare_EncoderAxis_0.IrCmpValue), the output device (OUT3) will output the signal.

DFB_HCnt_0
TRUE DFB HCnt
11 EN B ENO——
Counter_2 —Counter bValid -
TRUE —|bEnable bBusy —
—xUD_Select bError —
—bTrigerMode ErrorID
diCounterValue —
DFE Compare Encoderixis 0
TRUE DFB_HCnt_0.bValid DFB Compare Encoderixis
1 Nl EN - ENO——
Compare_{0 —= Compare bValid —
Encoder RAxis —Bxis bBusy —
—|bEnable bError —
DFB_COMPLRE MODE.Egual —Mode ErrorID—
DFE_CCMPARE OUTPUT_ACTION.SET — Outputiction TableState —
10000 —wRefreshCycle
100 — LrCmpValue
—|1rTablePosition
—|uiTableSize

3. Refer to section 7.7.7.4 Pulse Encoder Settings of AX-3 Series Operation Manual for more
details related to the settings and operation of Hardware 10 Configuration.

® Supported Devices
© AX-3 series (except for AX-300), AX-C
® Library

© DL_BuiltinlO.library
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3.9. Error Codes and Troubleshooting

The following table lists the error codes of the FBs and the actions to correct the error.

Description

Cause of Error

Corrective Action

DFB_HSIO_NO_ERR

No error messages

DFB_CAP_INVALID_CAPTURE_
REF

The variable type set for the FB input
is not Capture_REF.

After selecting Capture in 10
Configuration, input the variable of
IEC Object to the Capture input of
DFB_Capture.

DFB_CAP_INVALID_COUNTER _
REF

The variable type set for the FB input
is not Counter_REF

After selecting Counter in 10
Configuration, input the variable of
IEC Object to the "Counter” input of
DFB_Capture.

DFB_CAP_INVALID_VALUE_SETT
ING

The mask range of DFB_Capture
(uiMaskValue) exceeds the rotation
range of the axis.

Reset the input value of
uiMaskValue to be in the
rotation range of encoder axis.
[0—-EncoderAxis.Modulo Value ]

DFB_CAP_INVALID_DELTARANGE

When a rotary axis is used as the
encoder axis, the min/max difference
between each Capture exceeds the
rotation range.

Reset the input value of diDeltaMax
or diDeltaMin to be in the

rotation range of encoder axis.
[0—EncoderAxis.Modulo Value ]

DFB_CAP_CAPTURE_ALREADY_E
NABLE

The high-speed capture device has
been activated.

Check if this Capture device is
currently being used by another
DFB_Capture.

DFB_CAP_DRIVE_ERROR

Errors occur in the Capture device or
Count device driver.

Check the error message on
the Builtin_IO page and refer to
the AX-3 operational manual to
troubleshoot the errors.

DFB_CMP_INVALID_COMPARE_
REF

The variable type set for the FB input
is not Compare_REF.

After selecting Compare in 10
Configuration, input the variable of
IEC Object to the Compare input of
DFB_Compare.

DFB_CMP_INVALID_COUNTER_
REF

The variable type set for the FB input
is not Counter_REF.

After selecing Counter in 10
Configuration , input the variable of
IEC Obiject to the Counter input of
DFB_Capture.

DFB_CMP_INVALID_CMPVALUE

When a rotary axis is used

as the encoder axis, the input
"diCompareValue" exceeds the
rotation range.

Reset the input value of
diCompareValue to be in the
rotation range of encoder axis.
[0—-EncoderAxis.Modulo Value ]

DFB_CMP_INVALID_REFRESHCY
CLE

The input wRefreshCycle exceeds
the range of —30000 (Unit: 0.1us).

Set the value of wRefreshCycle
within the range of 0—30000.

DFB_CMP_COMPARE_ALREADY _
ENABLE

The high-speed comparator has
been activated.

Check if this Compare device is
currently being used by another
DFB_Compare.

DFB_CMP_DRIVE_ERROR

Errors occur in the Compare device
or Count device driver.

Check the error message on
the Builtin_IO page and refer to

75



AX Series Standard Instructions

Chapter 3: Timers and Counters Instructions

Description

Cause of Error

Corrective Action

the AX-3 operational manual to
troubleshoot the errors.

DFB_HC_INVALID_COUNTER _
REF

The variable type set for the FB input
is not Counter_REF.

After selecting Counter in 10
Configuration, input the variable of
IEC Object to the Counter input of
DFB_Hcnt.

DFB_HC_COUNTER_ALREADY_E
NABLE

The high-speed counter has been
activated.

Check if this Counter device is
currently being used by another
DFB_HCnt.

DFB_HC_COUNTER_REF_CHA
NGED_DURING_OPERATION

The input value of “Counter” is
changed while the FB is running.

Check if the value of the input
Counter changes after the FB
DFB_HCnt running.

DFB_HC_COUNTER_DRIVE_ER
ROR

Errors occur in the Count device
driver.

Check the error message on
the Builtin_IO page and refer to
the AX-3 operational manual to
troubleshoot the errors.

DFB_HT_INVALID_TIMER_REF

The variable type set for the FB input
is not Timer_REF.

After selecting Timer in 10
Configuration, input the variable
of IEC Object to the Timer input of
DFB_HTmr.

DFB_HT_TIMER_ALREADY_ENA
BLE

The high-speed timer has been
activated.

Check if this Timer device is
currently being used by another
DFB_HTmr.

DFB_HT_TIMER_REF_CHANGE
D_DURING_OPERATION

The input value of “Timer” is
changed while the FB is running.

Check if the value of the input Timer
changes after the FB DFB_HTmr
running.

DFB_HT_TIMER_DRIVE_ERROR

Errors occur in the Timer device
driver.

Check the error message on
the Builtin_IO page and refer to
the AX-3 operational manual to
troubleshoot the errors.

DFB_PV_INVALID_COUNTER_REF

The variable type set for the FB input
is not Counter_REF.

After selecting Counter in 10
Configuration, input the variable of
IEC Obiject to the Counter input of
DFB_PresetValue.

DFB_PV_NOT_ENABLE_EXTERNA
L_TRIGGER

“External Trigger” in Counter
mode configuration is not selected
while the input TriggerType

of DFB_PresetValue is set to
EXTERNAL_TRIGGER.

Check the box of External Trigger on
the Counter configuration page.

DFB_PV_PREVIOUS_PRESET_NO
T_DONE

The preset value function of the
counter has been used by other
DMC_PresetValue FBs.

Run the function block after the
DFB_PresetValue function block
being used by the Counter has
completed running.

DFB_PV_CANNOT_PRESET_WHE
N_SAMPLING

The counter is running
DFB_Sample.

Disable DFB_Sample of the counter
to disable the Sample function in this
counter.
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Description

Cause of Error

Corrective Action

DFB_PV_SETRING_NOT_DONE

The counter is running DFB_SetRing
and not completed.

Run the DFB_PresetValue after
the DFB_SetRing counter has
completed running.

DFB_PV_INVALID_PRESET VA
LUE

When a rotary axis is used

as the encoder axis, the input
diPresetValue exceeds the rotation
range.

Reset the input value of
diPresetValue to be in the rotation
range of the encoder axis.
[0—-EncoderAxis.Modulo Value ]

DFB_PV_COUNTER_REF_CHAN
GED_DURING_OPERATION

The input value of “Counter” is
changed while the FB is running.

Check if the value of the input
Counter changes after the FB
DFB_PresetValue runs

DFB_PV_COUNTER_DRIVE_ER
ROR

Errors occur in the Timer device
driver.

Check the error message on
the Builtin_IO page and refer to
the AX-3 operational manual to
troubleshoot the errors.

DFB_SP_INVALID_COUNTER_REF

The variable type set for the FB input
is not Counter_REF.

After make selecting Counter in IO
Configuration, input the variable of
IEC Object to the “Counter” input of
DFB_Sample.

DFB_SP_COUNTER_NOT_ENA
BLE

DFB_Counter has not enabled the
high-speed counter.

Ensure the counter device has
been enabled by DFB_HCnt before
running the FB DFB_Sample.

DFB_SP_ALREADY_SAMPLING

The counter is running
DFB_Sample.

Check if this counter device is
currently being used by another
DFB_Sample.

DFB_SP_PRESET_NOT_DONE

The counter is running
DFB_PresetValue and not
completed.

Run DFB_Sample after completing
running the DFB_PresetValue
function block being used by the
counter.

DFB_SP_INVALID_SAMPLE_TIME

The input wSampleTime of
DFB_Sample exceeds the range of
10-65535.

Reset the input value of
wSampleTime in the range of
10-65535.

DFB_SP_COUNTER_REF_CHAN
GED_DURING_OPERATION

The input value of Counter is
changed while the FB is running.

Check if the value of the input
Counter changes after the FB
DFB_Sample running.

DFB_SP_COUNTER_DRIVE_ER
ROR

Errors occur in the Counter device
driver.

Check the error message on
the Builtin_IO page and refer to
the AX-3 operational manual to
troubleshoot the errors.
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Chapter 4: EtherCAT Network Instructions

FB/FC

Description

Library

DFB_EcGetAllSlaveAddr

Gets all slave addresses.

DL_EtherCAT_Diag

DFB_EcGetSlaveCoun

Gets the number of slaves in the tree.

DL_EtherCAT_Diag

DFB_EtherCATLink_Diag

Displays the online status of all EtherCAT slaves.

DL_EtherCAT _Diag

DFB_GetAIIECATSIlavelnfo

Gets all the slave information.

DL_EtherCAT_Diag

DFB_GetECATMasterError

Gets the error code for the EtherCAT network
connection error.

DL_EtherCAT_Diag

DFB_GetECATasterState

Gets the EtherCAT master online status.

DL_EtherCAT_Diag

DFB_ResetECATMaster

Resets the EtherCAT master with an abnormal
online status.

DL_EtherCAT_Diag

DFB_ResetECATSIlave

Resets the slave with an abnormal online status.

DL_EtherCAT_Diag
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4.1. DFB_EcGetAllSlaveAddr

DFB_EcGetAllSlaveAddr gets all the slave addresses.

FB/FC | Instruction Graphic Expression ST Language
FB  |DFB_EcGet BB _EcCetASveAddr DFB_EcGetAllSlaveA
AllSlaveA —|bExecute bDone—
—ECAT_Master bBusy— ddr (
ddr bErrark—
Erorldi— | bExecute :=,
Addrarray—
uSlavesi— | ECAT_Master :=,

bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
AddrArray =>,

uSlaves =>, );

® Inputs
Setting Val
Name Function Data Type (sz;:?t V:lll::) Timing for Updating
bExecute Run the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes to TRUE.
ECAT_Master Name of the master |POINTER TO (0) When bExecute shifts
to be used loDrvEtherCAT to TRUE and bBusy is
FALSE
® Outputs
Name Function Data Type Output Range (Default value)
bDone The running of FB is BOOL TRUE/FALSE (FALSE)
completed.
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is enabled
bError TRUE if an error occurs | BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code |DFB_ECAT_ Diag_ ERROR* DFB_ECAT Diag ERROR
if an error occurs. (DFB_ECAT_Diag_NO_ERROR)
AddrArray Slave address array UINT[1..128] (0)
uSlaves The number of slaves UINT 0-128 (0)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

® Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the running of FB is completed
® When bExecute shifts to FALSE
® If bExecute is FALSE and bDone
shifts to TRUE, bDone will be TRUE
for only one period and immediately
shift to FALSE.
bBusy When bExecute shifts to TRUE
® When bDone shifts to TRUE
® When bError shifts to TRUE
bError When an error occurs in the running conditions | When bExecute shifts from TRUE to FALSE
ErrorlD of the instruction (Error code is cleared)
AddrArray When bExecute shifts to TRUE When bExecute shifts to FALSE
uSlaves When bExecute shifts to TRUE When bExecute shifts to FALSE

¢ Timing Diagram

bExecute

bBusy

bDone

bError

® Function

When bExecute shifts to TRUE, the output AddrArray gives the addresses of all the EtherCAT slaves in the
project tree, which supports up to 128 stations. Therefore, the maximum number of slave addresses output
by AddrArray will be 128 given by the output uS/aves.

The ECAT_Master parameter applies to DL_EtherCAT_Diag version 1.3.2.0 or later. The name of the
master to be used must be specified. If ECAT_Master is not specified, the first EtherCAT master from top to
bottom in the project will be used as the master.

® Troubleshooting

If an error occurs while the running the instruction, bError will change to TRUE and Capture will stop. You

can refer to ErrorID (Error Code) to troubleshoot the problem.

® Programming Example

The following example demonstrates the behavior of DFB_EcGetAllSlaveAddr.
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DFE_EcGetAllSlawvelddr 0
TRUE DFB EcGetAllSlaveAddr

I B ENO
—bExecute bDone —
ADR {EtherCAT Master SoftMotion] —|ECAT Master bBBusy —
bError —
ErrorlId
AddrArray —
uSlaves [~

1. There’re 7 EtherCAT slaves in the category EtherCAT_Master_SoftMotion.

=3 DFB EcGetAliSlaveAddr -
= . [1] AX_308EAOMAIT_1 [connected] (AX-308EAOMATLT)
= E[l Plc Logic

. Application [run]
@ ow
m Library Manager
HF] POU_3 (PRG)
= @ Task Configuration
= & EtherCAT Task

& rou 3

ﬂj EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)

[{J R1_EC5500 (R1-EC5500 EtherCAT to E-BUS adapter Module)
ﬂj R1_EC6002 (R1-EC6002 16-ch Sink/Source Type Digital Input Module with 0. 1ms Filter Function)
[ R1_EC9144 (R1-EC9144 4-ch 16-bit Single-ended Voltage or Current Mode D/A Control Module)
ﬂj R1_EC8124 (R1-EC8124 4-ch 16-bit Single-ended/10kHz/Voltage or Current Mode A/D Control Module)
i R1_EC70E2 (R1-EC70E2 16-ch 24VDC/0.5A/Sink Type Digital Output Module)
() AsDA_A2_E_CoE Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
Hg» SM_Drive_ETC Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
(1) ASDA_A2_E_CoE _Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
HgP SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)

"a SoftMotion General Axis Pool
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2. After the input bExecute of DFB_EcGetAllSlaveAddr bExecute shifts to TRUE, the output of
AddrArray is shown as below and the output value of uSlaves is 7.

i Motion_PRG X

Controller_1.Application.Motion_PRG

Expression Type Value
= DFB_EcGetAllSlavesddr D DFB_EcGetAlSlaveAddr
49 bExecute BOOL
¥ 4 ECAT Master POINTER TO IoDrvEtherCAT 162211DFDCE
% hDone BOCL
" bBusy BOCL FALSE
i bError BOCL FALSE
% Errorld DFB_ECAT_DIAG_ERRCR DFB_ECAT Diag_NO_ERROR
= @ Addraray ARRAY [1,,128] OF UINT
& Addraray[1] UINT 1001
& Addrarray[2] UINT 1002
@ Addraray[3] UINT 1003
& Addrarray[4] UINT 1004
& Addrarray[s] UINT 1005
@ Addraray[] UINT 1008
& Addrarray[7] UINT 1007
& Addrarray[a] UINT 0

TROE

DFB_EcGetAll3laveRddr 0

L]

TROE

ADR (EtherCAT Master SoftMotion) —

bBError
ErrorId

Addrﬂrrax

usSlaves

DFB_EcGetAllSlavelddr

bExecute bDaone
ECAT Master bBuay

¢ Supported Devices

© AX-3 series motion controller, AX-8, AX-C

® Library

© DL_EtherCAT_Diag.library
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4.2. DFB_EcGetSlaveCount

DFB_EcGetSlaveCount gets the number of slaves that are connected to the master.

FB/FC

Instruction

Graphic Expression

ST Language

FB

DFB_EcGetSlaveCount

bExecute
ECAT_Master

DFB_EcGetSlaveCount

bDone|
bBusy,
bError|

DFB_EcGetSlaveCount

(

Errorld|
uslaves|

bExecute :=,
ECAT_Master :=,
bDone =>,
bBusy =>,

bError =>,
ErrorlD =>,

uSlaves =>,

);

® Inputs
Setting Val
Name Function Data Type (sz;:?t V:lll::) Timing for Updating
bExecute Run the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes to TRUE.
ECAT_Master Name of the master |POINTER TO (0) When bExecute shifts
to be used loDrvEtherCAT to TRUE and bBusy is
FALSE
® Outputs
Name Function Data Type Output Range (Default value)
bDone The running of FB is BOOL TRUE/FALSE (FALSE)
completed.
bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is enabled
bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code if |DFB_ECAT Diag ERR DFB_ECAT Diag ERROR
an error occurs. OR* (DFB_ECAT_Diag_ NO_ERROR)
uSlaves The number of slaves UINT 0-128 (0)

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

¢ Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE

bDone When the running of FB is completed
®* When bExecute shifts to FALSE

® If bExecute is FALSE and bDone shifts
to TRUE, bDone will be TRUE for only
one period and immediately shift to

FALSE.

bBusy When bEnable shifts to TRUE

® When bDone shifts to TRUE

® When bError shifts to TRUE
bError When an error occurs in the running When bExecute shifts from TRUE to FALSE

conditions of the instruction (Error code is cleared)

ErrorlD
uSlaves When bExecute shifts to TRUE When bExecute shifts to FALSE

® Timing Diagram

bExecute

bBusy

bDone 3

bError

® Function
When bExecute shifts to TRUE, the output uSlaves gives the number of EtherCAT slaves in the project tree.
The ECAT_Master parameter applies to DL_EtherCAT_Diag version 1.3.2.0 or later. The name of the
master to be used must be specified. If ECAT_Master is not specified, the first EtherCAT master from top to
bottom in the project will be used as the master.

® Troubleshooting
If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to troubleshoot the problem.

® Programming Example

The following example demonstrates the behavior of DFB_EcGetSlaveCount.
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DFE_EcGetSlaveCount 0
TRUE DFB EcGetSlaveCount

I B ENO
—bExecute bBDone —
ADR {EtherCAT Master SoftMotion] —|ECAT Master bBBusy —
bError —
ErrorId
uslaves [~

1. There'’re a total of 7 EtherCAT slaves in the category EtherCAT_Master_SoftMotion.
= (3 DFB_EcGetAlSlaveAddr -
- (7] AX_308EAOMAIT_1 [connected] (AX-308EAOMA IT)
= @[I Plc Logic
- Application [run]
@ o
m Library Manager
i) POU_3 (PRG)
= @ Task Configuration
=8 EtherCAT Task
@ pou 3
- E‘] EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)
=3[ R1_EC5500 (R1-EC5500 EtherCAT to E-BUS adapter Module)
Ijj R1_EC6002 (R1-EC6002 16-ch Sink/Source Type Digital Input Module with 0. 1ms Filter Function)
Iﬂj R1_EC9144 (R1-EC9144 4-ch 16-bit Single-ended Voltage or Current Mode D/A Control Module)
Ijj R1_EC8124 (R1-EC8124 4-ch 16-bit Single-ended/10kHz Voltage or Current Mode A/D Control Module)}
I;Tj R1_EC70E2 (R1ECTOE2 16-ch 24VDC/0.5ASink Type Digital Output Module)
= 73 (f) ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
Hg? SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_AZ)
=3 (i) ASDA_A2_E_CoE Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
!? SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)
‘& SoftMotion General Axis Pool

2. When the input bExecute of DFB_EcGetSlaveCount shifts to TRUE, the output value of uSlaves is 7.

i Motion_PRG X

Controller_1.Application.Motion_PRG

Expression
+ @ DFB_EcGetSlaveCount_0

1 DFE_EcGet5laveCount 0
TRUE DFE_EcGet3laveCount

I1II1
[ |

—bExecute bDone —

LDR (EtherCAT Master SoftMotion) —ECAT Master bBusy [

bError —

ErrorId — |DFE_ECRT D
I uslaves —

¢ Supported Devices

© AX-3 series motion controller, AX-8, AX-C
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® Library

© DL_EtherCAT_Diag.library
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4.3. DFB_EtherCATLink_Diag

DFB_EtherCATLink_Diag displays all the EtherCAT slave diagnostics.

FB/FC Instruction Graphic Expression ST Language
FB DFB_EtherCAT _|p— DFB_EtherCATLink_Diag DFB_EtheI"CATLInk_DIag (
Link_Diag B
bEnable :=,
ECAT_Master :=,
bValid =>,
bError =>,
ErrorlD =>,
StationNode =>
uSlaves =>
);
® Inputs
Setting Val
Name Function Data Type (sz;:?t v:hl::) Timing for Updating
bEnable Run the instruction BOOL TRUE/FALSE -
when bEnable (FALSE)
changes to TRUE.
ECAT_Master Name of the master |POINTER TO (0) When bEnable shifts
to be used loDrvEtherCAT to TRUE and bValid is
FALSE
¢ Outputs
Name Function Data Type Output Range (Default value)
bValid TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running.
bError TRUE if an error BOOL TRUE/FALSE (FALSE)
occurs.
ErroriD Indicates the error DFB_ECAT_Diag_ERROR*1 DFB_ECAT_Diag ERROR
code if an error (DFB_ECAT_Diag_NO_ERROR)
occurs.
StationNode Slave addresses and | StationStatus [1..128] 273 StationStatus
structure array of
slave status.
uSlaves Number of Slaves UINT 0-65535
*Note:

1. DFB_ECAT_ Diag ERROR: Enumeration (Enum)
2. StationStatus Structure (STRUCT)

Name

Function

Data Type

Setting Value (Default value)

StationAddress

Slave station address

UINT (0)
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Name Function Data Type Setting Value (Default value)

Node Connection status of |BOOL TRUE: Connected and functioning properly.

slave stations FALSE: Abnormal connection status.

(FALSE)

LinkStatus Slave physical BOOL TRUE: Physical connection status normal

connection status FALSE: Physical connection status

abnormal

(FALSE)

3. The array includes all the slave addresses and connection status, which starts from the first slave station.
(Supports up to 128 stations) In addition, if the StationAddress value is shown as 0 in the struct array after
bEnable is triggered by the rising edge, it indicates that the slave station does not exist.

© QOutputs Updating Time

Name Timing for shifting to TRUE Timing for shifting to FALSE

bValid When bEnable shifts to TRUE
® When bEnable shifts to FALSE

® When bError shifts to TRUE

bError When an error occurs in the running When bEnable shifts from TRUE to FALSE
conditions of the instruction (Error code is cleared)

ErrorlD

StationNode When bEnable shifts to TRUE When bEnable shifts to FALSE

uSlaves When bEnable shifts to TRUE When bEnable shifts to FALSE

¢ Timing Diagram

bEnable

bValid

bError

ErrorlD

® Function

When bEnable shifts to TRUE, StationAddress and Node output from StationAddress are in array type

to show all the slave addresses and status with the support up to 128 slave stations. If the value of
StationAddress is shown as 0 in the struct array after bEnable is triggered by the rising edge, it indicates
that the slave station does not exist. An error will be reported by the function block if EtherCAT master is not
found when bEnable shifts to TRUE.

The ECAT_Master parameter applies to DL_EtherCAT_Diag version 1.3.2.0 or later. The name of the
master to be used must be specified. If ECAT _Master is not specified, the first EtherCAT master from top to
bottom in the project will be used as the master.
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® Troubleshooting

If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to troubleshoot the problem.

¢ Programming Example

The following example demonstrates the behavior of DFB_EtherCATLink_Diag.

DFE_EtherCATLink Diag_ 0O
TRUE DFE EtherCATLink Diag
| EN ENO
—bEnakble bValid —
ADR (EtherCAT_ Master_ SoftMotion) —ECAT Master bError [~
ErrorlId —
StationNode —
uSlaves —

1. There’s a total of two EtherCAT slave stations in the Device tree and the connection status shows

PASS.

=7 |7) controller_1 [connected] (AX-308EAOMA1T)
o Hardware Configuration
£ A. MNetwork Configuration
=B PLC Logic
=} Application [run]
m Library Manager
[ Motion_PRG (PRG)
] pLc_PRG (PRG)
POU (PRG)
= @ Task Configuration
=3 g8 EtherCAT Task (IEC-Tasks)
H] Motion_PRG
B @ MainTask ([EC-Tasks)
=43 (i Builtin_I0 (Builtin_10)
(@ oo (oio)
f'_ﬁ Delta_LocalBus_Master (Delta LocalBus Master)

= m EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
= m Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_5M)
Mg 5M_Drive_ETC_Delta_ASDA_A2_1 (5M_Drive_ETC_Delta_ASDA_AZ)
= m Drive_2 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_sM)
HgP SM_Drive_ETC Delta_ASDA_A2_2 (SM_Drive_ETC_Delta_ASDA_AZ)

m Ethernet_1 {Ethernet)
% SoftMotion General Axis Paol

2. After bEnable of DFB_EtherCATLink_Diag shifts to TRUE, the output uS/ave shows 2, indicating
two EtherCAT slaves in total. The array of StationNode index 1 to 2 shows the two slave addresses,
statuses, and physical connection statuses, and the StationAddress of StationNode shows 0 from

index 3.

] totion_PRG x|

Controller_1.Application.Metion_PRG

Expression Type Value
= & DFB_EtherCATLink_Diag_0 DFE_EtherCATLink_Diag
44 hEnable BOOL
+ % ECAT Master POINTER. TO IoDrvEtherCAT 16721100900
“& bvalid EOOL TRUE
F% bError BOOL
K@ Errorld DFE_ECAT_DIAG_ERROR. DFE_ECAT_Diag_MO_ERRCR
+ "% StationNode ARRAY [1,.123] OF StationStatus
[ "@ uSlaves UINT 2 ]
+ & SUPER™ IActionProvider

89



AX Series Standard Instructions

Chapter 4: EtherCAT Network Instructions

[#] Motion_PRG x|

Contreller_1.Application.Motion_PRG

Expreszion Type

# DFB_EtherCATLink_Diag_D DFB_EtherCATLink_Diag

L
o
-
1]

4% hbEnable BOOL TRUE
+ % ECAT Master POIMTER TO IoDrvEtherCAT 16721100900
"% bvalid BoOL
"# bError BOOL FALSE
K@ Errorld DFE_ECAT DIAG _ERROR DFB_ECAT Diag MO _ERROR
= %% sStationNode ARRAY [1..128] OF StationStatus
= "% StationNode[1] StationStatus
& Stationfddress UINT 1001
# Node BOOL
@ LinkStatus BOOL TRUE
= " StationMode[2] StationStatus
& Stationtddress UIMT 1002
& Node BOOL
& LinkStatus BOOL
= " StationMode[3] StationStatus
@ Stationddress UINT
@ Node BOOL
@ LinkStatus BOOL
+ '# StationNode[4] StationStatus

3. Disconnect the cable for internet connection between slave stations 1 and 2, and you can see the

status of slave 2 is shown to be Fail in the device tree.

(] controller_1 [connected] (AX-308EAOMAIT)
o8 Hardware Configuration
£ .ﬁ. Network Configuration
=B pLc Logic
=i} Application [run]
m Library Manager
B Motion_PRG (PRG)
¥ PLC_PRG (PRG)
POU (PRG)
= @ Task Configuration
=38 EtherCAT Task (IEC-Tasks)
] Motion_PRG
£ @ MainTask (IEC-Tasks)
=43 [ Builtin_10 (Builtin_I)
[ p1o (o10)
ﬂ Delta_LocalBus_Master (Delta LocalBus Master)
= m EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
= m Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
Hg? 5M_Drive FTC_Delta_ASDA_A2_1 (SM_Drive_ETC Delta_ASDA_A2)

=M m Drive_2 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
AHEP sM_Drive_ETC_Delta_ASDA_A2_2 (5M_Drive_ETC_Delta_ASDA_AZ)

] Ethernet_1 (Ethermet)
" SoftMotion General Axis Poal

4. Now, the StationNode index is 2. Node and LinkStatus of DFB_EtherCATLink_Diag are FALSE.
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lF] Motion_PRG X
Controller_1.Application.Motion_PRG

Expression Type Walue
=| % DFB_EtherCATLink_Diag_0 DFE_EtherCATLink_Diag |
5 bEnable BOOL
+ %% ECAT Master POINTER TO IoDrvEtherCAT
"% bvalid BOOL
" bError BOOL FALSE
"% Errorld DFE_ECAT DIAG_ERROR
= " StationNode ARRAY [1..128] OF StationStatus
= "¢ StationMode[1] StationStatus
& StationAddress UINT
@ Node BOOL
@ LinkStatus BOOL
= Fg StationNode[2] StationStatus
& StationAddress UINT
@ Node BOOL
@ LinkStatus BOOL
= "@ StationNode[3] StationStatus
@ StationAddress UINT 0
@ Node BOOL
@ LinkStatus BOOL

1621100300

DFE_ECAT _Diag_NO_ERROR

5. If you connect the physical network of Slave 1 and Slave 2, StationNode index 2 Node value will be
FALSE and LinkStatus will be TRUE.

lF] Motion_PRG x

Controller_1.Application.Motion_PRG

Expression Type Value
= [@ DFB_EtherCATLink_Diag_0 DFE_EtherCATLink_Diag
4% bEnable BOOL
+ ’@ ECAT_Master POINTER TO IoDrvEtherCAT 16%211D0900
"% bvalid BOOL
R# bError BOOL
K@ Errarld DFB_ECAT_DIAG_ERROR DFE_ECAT_Diag_NO_ERROR.
= " StationNode ARRAY [1..125] OF StationStatus
= "% StationNode[1] StationStatus
@ StationAddress UINT 1001
# Node BOOL
@ LinkStatus BOOL TRUE
- "% stationNode[2] StationStatus
@ StationAddress UINT 1002
% Node BOOL
@ LinkStatus BOOL TRUE
= T StationNode[3] StationStatus

¢ Supported Devices

© AX-3 series motion controller, AX-8, AX-C

® Library

© DL_EtherCAT_Diag.library
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4.4. DFB_GetAIlIECATSIavelnfo

DFB_GetAIlIECATSlavelnfo gets all the slaves’ information.

Inst
FB/FC ns_ ru Graphic Expression ST Language
ction
FB DFB_GetAI ooeoe DFB_GetAlECATSlaveInfo oooncl DFB_GetAIIECATSIaveI
lECATSlaV —ECAT_Master bBusyf— nfo (
elnfo Lo
SIaveInf;ﬁrray: bExecute =
ECAT_Master :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
slavelnfoArray =>,
uSlaves =>,);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ v:hl:s) Timing for Updating
bExecute Run the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes to TRUE.
ECAT_Master Name of the master |POINTER TO 0) When bExecute shifts
to be used loDrvEtherCAT to TRUE and bBusy is
FALSE.
¢ Outputs
Name Function Data Type Output Range (Default value)
bDone The running of FB | BOOL TRUE/FALSE (FALSE)
is completed.
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is
enabled
bError TRUE ifan error |BOOL TRUE/FALSE (FALSE)
occurs
ErrorlD Indicates the error DFB_ECAT_Diag_ERROR*1 DFB_ECAT Diag ERROR

code if an error
occurs.

(DFB_ECAT _Diag_NO_ERROR)

slavelnfoArray

Slave information
array.

ECATSlavelnfo [1..128] 2

ECATSlavelnfo

uSlaves

The number of
slaves

UINT

0-128 (0)

*Note:
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1. DFB_ECAT_ Diag ERROR: Enumeration (Enum)
2. slavelnfoArray: Structure (STRUCT)

Name Function Data Type Output Range (Default value)
vendorld Slave vendor id UDINT (0)
productCode Slave product code UDINT (0)
revisionNo Slave revision number UDINT (0)
serialNo Slave serial number UDINT (0)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the running of FB is completed
® When bExecute shifts to FALSE
¢ If bExecute is FALSE and bDone
shifts to TRUE, bDone will be TRUE
for only one period and immediately
shift to FALSE.
bBusy When bExecute shifts to TRUE
® When bDone shifts to TRUE
® When bError shifts to TRUE
bError When an error occurs in the running When bExecute shifts from TRUE to FALSE
conditions of the instruction (Error code is cleared)
ErrorlD
slavelnfoArray When bExecute shifts to TRUE When bExecute shifts from TRUE to FALSE
uSlaves When bExecute shifts to TRUE When bExecute shifts from TRUE to FALSE

¢ Timing Diagram

bExecute

bBusy

bDone

bError

® Function

When bExecute shifts to TRUE, slavelnfoArray gives the information of all the EtherCAT slaves in the
device tree, which includes vendor id, product code, revision number and serial number. Support up to 128
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stations as well as the maximum number of slaves and the corresponding information output from uSlaves
and slavelnfoArray.

ECAT_Master applies to DL_EtherCAT_Diag version 1.3.2.0 or later. The name of the master to be used
must be specified. If ECAT_Master is not specified, the first EtherCAT master from top to bottom in the
project will be used as the master.

® Troubleshooting
If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to troubleshoot the problem.

® Programming Example

The following example demonstrates the behavior of DFB_GetAIIECATSlavelnfo.

DFE_GetRI1ECATSlavelInfo 0
TRUE DFE GetAllECATSlaveInfo
11 M ENO
—bExecute bDone —
LDE (EtherCAT Master SoftMotion) —ECAT Meater bBusy —
bError —
Errorld
SlaveInfolrray —
uilaves [~

1. There’re two EtherCAT slave stations in the device tree, both are ASDA_A2.
=) DFE GetAlECATSlavelnfo >
- |7 Ax_308EAOMAIT_1 [connected] (AX-308EAOMAIT)
= [0 Pic Logic
- ) Application [run]
@ on
m Library Manager
4F] POU_3 (PRG)
= E Task Configuration
= & EtherCAT Task
&) rou_3
= #J EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT Master SoftMotion)
= 3 [d) AsDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
H&P SM_Drive_ETC_Delta_ASDA_A2 (SM_Drive_ETC_Delta_ASDA_A2)
= _T‘] ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)|
B4 SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)
'3 SoftMotion General Axis Pool

2. Double—click on the target ASDA_AZ2 in the device tree to view its slave information.
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(] ASDA_A2_E_CoE_Drive X

General
Process Data Parameter Type Current... Prep... Value DefaultVV.. Unit  Description
# PDOConfig BoaL TRLE TRUE PDOCanfig
Startup parameters # CompleteAcress BOOL ! FALSE FALSE CampleteAccess
@ Number of Identity Parameters OWoRD 4 4 4 Number of Identity Parameters
EerCAT Faraeters i# Vendor [d of the Slave DWoRD 477 41 477 Vendor Id of the Save
) i Product Code of the Save DWORD 271601778 07w 160177 Product Code of the Slave
EtherCAT I/0 Mapping
# Reviion Number of the Slave DWORD 33818120 3B 3BBIN Revision Humber of the Slave
BtherCAT EC Objects i Seriglnumber of the Slave OWoRD 0 0 0 Seriglumber of the Save
 Physical Address of the Slave DWORD 1001 i i Physical Address of the Slave
Status  Autoln Adcress of the Save DWoRD 0 0 0 Autolner Address of the Save
i Stationdlias WORD 1001
Information # Optional BOOL False
 DeviceldenticationADO UINT i
i# DeviceldenticationMode USINT 0

3. The input bExecute of DFB_GetAlIECATSlavelnfo bExecute shifts to TRUE, then the output of
slavelnfoArray is shown as below and the output value of uSlaves is 2.

Exprassion Type Value
= & DFB_GetallECATSlavelnfo_0 DFB_GetAlECATSlavelnfo
45 hExecute BOOL
+ *3 ECAT Master POINTER TO IoDrvEtherCAT 16721100900
"4 bDone BOOL
"% bBusy BOOL
"% bError BOOL
"% Errorld DFE_ECAT_DIAG_ERROR DFB_ECAT_Diag_MNO_ERROR
= F# slavelnfolrray ARRAY [1..128] OF ECATSlavelnfo
= F% Slavelnfolrray[1] ECATSlavelnfo
4 Vendorld UDINT 477
@ ProductCode LDINT 271601776
# RevisionNo LIDINT 33818120
@ SerialNo UDINT a
= K@ Slavelnfohrray[2] ECATSlavelnfo
4 Vendorld UDINT 477
@ ProductCode LIDINT 271601775
4 RevisionNo UDINT 33313120
@ SerialNo UDINT o
+ "% SlavelnfoArray[3] ECATSlavelnfo
1 DFB GetAllECATSlavelInfo 0
"H'«I’-HZ DFB_GetAllECATSlavelInfo
puiyogy —|bExecute bDone
ADR (EtherCAT Master SoftMotion) —ECAT Master bBusy
bError
ErrorId DFE ECAT D
S5laveInfolRrray
uSlaves

® Supported Devices

© AX-3 series motion controller, AX-8, AX-C

® Library

© DL_EtherCAT_Diag.library
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4.5. DFB_GetECATMasterError

DFB_GetECATMasterError gets the error code of failed EtherCAT network connection.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_GetEC DFB_GetECATHasterError DFB_GetECATMasterEr
ATMasterEr | —jbenable bBusy[—
—ECAT_Master bErrorf— ror (
ror Errorldf}—
EtherCATErrorld f— bEnable =,
ECAT_Master :=,
bBusy =>,
bError =>,
ErrorlD =>,
EtherCATErrorld =>
);
® Inputs
Setting Val
Name Function Data Type (D:fall:?t V:IEZ) Timing for Updating
bEnable Run the instruction when BOOL TRUE/FALSE -
bEnable changes to TRUE. (FALSE)
ECAT_Master Name of the master to be POINTER | (0) When bEnable shifts
used TO to TRUE and bBusy is
loDrvEther FALSE
CAT
¢ Outputs
Name Function Data Type Output Range (Default value)
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
enabled
bError TRUE if an error occurs. BOOL TRUE/FALSE (FALSE)
ErrorlD Indicates the error code if an |DFB_ECAT _Diag ERR |DFB_ECAT_Diag ERROR
error occurs. OR*! (DFB_ECAT_Diag_NO_ERROR)
EtherCATErrorld | EtherCAT error codes ETC_LASTERROR*2 ETC_LASTERROR (NO_ERROR)
*Note:

1. DFB_ECAT_Diag_ERROR: Enumeration (Enum)
2. ETC_LASTERROR: Enumeration (Enum)

© Outputs Updating Time

Name

Timing for shifting to TRUE

Timing for shifting to FALSE

bBusy

When bEnable shifts to TRUE

® When bEnable shifts to FALSE

® When bError shifts to TRUE
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bError When an error occurs in the running When bEnable shifts from TRUE to FALSE
conditions of the instruction (Error code is cleared)
ErrorlD
EtherCATErrorld When an error occurs in the EtherCAT | When bEnable shifts to FALSE
connection

¢ Timing Diagram

bEnable

bBusy

bError

ErrorlD

® Function

When bEnable shifts to TRUE, the output EtherCATErrorld gives the error codes of failed EtherCAT network

connection during each cycle. If there’s no error, the output will be displayed as NO_ERROR. For more
details of error codes, Refer to the content of ETC_LASTERROR_STATE in the Library.

The ECAT_Master parameter applies to DL_EtherCAT_Diag version 1.3.2.0 or later. The name of the

master to be used must be specified. If ECAT_Master is not specified, the first EtherCAT master from top to

bottom in the project will be used as the master.

® Troubleshooting

If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.

You can refer to ErrorID (Error Code) to address the problem.

® Programming Example

The following example demonstrates the behavior of DFB_GetECATMasterError.

11

DFE GetECATMasterError 0O

EN

ADR (EtherCAT Master SoftMotion) —

—bEnakble

DF'.B_GetEﬂA'I'Has terError

ECAT Master

ENZ

bBuav [~

bError —

ErrorId
EtherCATErrorId —
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1. If the EtherCAT connection is normal without any existing errors, the output content

of EtherCATErrorld will be shown as NO_ERROR after the input bEnable of

DFB_GetECATMasterError shifts to TRUE.

Devices * 1 X
=45 Uniitledss -
= 4] controller_1 [connected] (AX-308EAOMALT)
o Hardware Configuration
£ J. Metwark Configuration
=&l pLC Logic
= £} Application [run]
m Library Manager
fiF] Motion_prG (PRG)

i Motion_PRG X POU

Controller_1 Application.Motion_PRG

Expression

+ % DFB_GetECATMasterError_0

m Library Manager

Type Value
DFB_GetECATMasterError

B9 PLc_PrG (PRE)
POU (PRG)
= @ Task Configuration
=4 EtherCAT Task (IEC Tasks)
) Motion_PRG
£ é} MainTask (IEC-Tasks)
=42 ] Builtin_I0 (Builtin_I0)
[ o1o @10y
ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
= ﬂi EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
I ssa RTU_1 (R1-EC5500 Rev=16#00100000 EtherCAT to E-BUS adapter Module)
so0z DIO_1 (R1-ECE002 Rev=16200100000 16-ch Sink/Source Type Digital Inpy
s AIO_1 (R1-EC9144 Rev=16#00100002 4-ch 15-bit Single-ended,Voltage ar
wizd AID_2 (R1-EC8124 Rey=16£00100001 4-ch 15-bit Single-ended) 10kHz/Vol
“nez DIO_2 (R1-ECTOE2 Rev=16200100000 16-ch 24vDC/0. 54/Sink Type Digita|
e ﬂi Drive_1 (Delta ASDA-A2-E EtherCAT{CoE) Drive Rev4_SM)
WP sM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)
=42 [{) Drive_2 (Delta ASDA-A2-E EtherCAT(CoF) Drive Rev4_SM)
WP 5M Drive ETC Delta_ASDA_A2 2 (SM Drive ETC Delts_ASDA_A2)
m Ethernet_1 (Ethernet)
"3 Softhotion General Axis Pool

TRUE DFB_GetECATMasterError
~|bEnable bBusy -
RDR (EtherCAT_Master SoftMotion) —ECAT_Master bError [ [

DFE_GetECATMasterError 0

Errorld —
Er.herCATErrorId — [ NO ERROR

EtherCATErrorld will be shown as NO_COMM.

2. Remove the network connection between the master and the slave, then the output content of

Devices > oL X
=) Untitledss hd
=77 contraller_1 [connected] (AX-308EAOMA IT)
o8 Hardware Configuration
+ A Network Configuration
=Bl PLE Logic
- i Application [run]
i Library Manager
M) Motion_PRG (PRG)
B9 PLc_PrG (PRE)
POU (PRG)

= {4 Task Configuration

=g EtherCAT Task (IEC Tasks)

{# Motion_PRG x 5] POU

Controller_1.Application.Motion_PRG

Expression

¥  DFB_GetECATMasterError_0

) Library Manager

Type Value
DFB_GetECATMasterError

) Motion_PRG
#4588 MainTask (IEC-Tasks)
= %3 [ Buitin_10 (Buitin_10)
(@ oo @10y
m Delta_LocalBus_Master (Delta LocalBus Master)
=4[] EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
= A RTU_1 (R1-EC5500 Rev=16200100000 EtherCAT to E-BUS adapter Module)
Ak DIO_1 (R1-EC6002 Rev=16200100000 16-ch Sink/Source Type Digital Inpu|
A AIO_1 (R1-EC9144 Rev=16200100002 4-ch 16-bit Single-ended Voltage o
A AIO_2 (R1-EC8124 Rev=16%00100001 4-ch 15-bit Single-endedf 10kHz Vol
ez DIO_2 (R1-ECTOE2 Rev=16200100000 16-ch 24VDC/0. 54/Sink Type Digita)
=4 ﬂi Crive_1 (Delta ASDA-A2-E EtherCAT{CoE) Drive Rev4_SM)
AHFP 5M_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_A2)
=4 ﬁi Drive_2 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
DB 5M_Drive_ETC_Delta_ASDA_A2_2 (SM_Drive_ETC_Delta_ASDA_A2)
m Ethernet_1 (Ethernet)
"4 SoftMotion General Axis Pool

1 DFE_GetECATMasterError_D
TRUE DFE_GetECATMasterError
~|pEnable bBusy -
ADR (EtherCAT_Master SoftMotion) —ECAT_Master bError [ [REME
Errorld |~
lEtherCATErrorId [~ [ NO comm '
RET

¢ Supported Devices

© AX-3 series motion controller, AX-8, AX-C

® Library

© DL_EtherCAT_Diag.library
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4.6. DFB_GetECATMasterState

DFB_GetECATMasterState gets the connection status of EtherCAT Master.

FB/FC Instruction Graphic Expression ST Language
FB DFB_GetECAT loaore DFB_GetECATMasterState ez B DFB_GetECATMaSterState (
MasterState s arid)—
== | pEnable :=,
ECAT_Master :=,
bBusy =>,
bError =>,
ErrorlD =>,
bStatus =>,);
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ v:hl:s) Timing for Updating
bEnable Run the instruction BOOL TRUE/FALSE -
when bEnable (FALSE)
changes to TRUE.
ECAT_Master Name of the master |POINTER TO 0) When bEnable shifts
to be used loDrvEtherCAT to TRUE and bBusy is
FALSE
¢ Outputs
Name Function Data Type Output Range (Default value)
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is enabled
bError TRUE if an error BOOL TRUE/FALSE (FALSE)
occurs
ErrorlD Indicates the error DFB_ECAT_ Diag ERROR* DFB_ECAT Diag ERROR
code if an error (DFB_ECAT_Diag_NO_ERROR)
occurs.
bStatus EtherCAT master BOOL TRUE/FALSE (FALSE)
communication
status

*Note: DFB_ECAT_Diag_ ERROR: Enumeration (Enum)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to TRUE When bError shifts to TRUE
bError When an error occurs in the running When bEnable shifts from TRUE to FALSE
ErrorlD conditions of the instruction (Error code is cleared)
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Name Timing for shifting to TRUE

Timing for shifting to FALSE

bStatus When the EtherCAT master connection is
normal

® When bEnable shifts to FALSE

® When bError shifts to TRUE

® When the connection is abnormal

® Timing Diagram

bEnable

bBusy

bError

ErrorlD

® Function

When bEnable shifts to TRUE, the function block performs cyclical status updates of EtherCAT master

communication.

The ECAT_Master parameter applies to DL_EtherCAT_Diag version 1.3.2.0 or later. The name of the
master to be used must be specified. If ECAT _Master is not specified, the first EtherCAT master from top to

bottom in the project will be used as the master.

® Troubleshooting

If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.

You can refer to ErrorID (Error Code) to troubleshoot the problem.

® Programming Example

The following example demonstrates the behavior of DFB_GetECATMasterState.

DFE_GetECATMasterState 0

PR

01 EN
—bEnable

DFE GetECATMasterState

ADR {EtherCAT Master SoftMoticn) —ECAT Master

ERNQ——
bBuay —
bError —
Errorld —
bStatus

100



AX Series Standard Instructions

Chapter 4: EtherCAT Network Instructions

1. The connection status of EtherCAT master shows PASS in the device tree.

=5 Unbitledss
=[] controller_1 [connected] (AX-308EA0MATT)
@ Hardware Configuration
+ .ﬁ. Metwork Configuration
= El] PLC Logic
=1 Application [run]
m Library Manager
fF] Motion_PRG (PRG)
¥ PLC_PRG (PRG)
POU (PRG
= @ Task Configuration
=438 EtherCAT_Task (IEC-Tasks)
8] Motion_PRG
£ @ MainTask (IEC-Tasks)
=43 [ Builtin_10 (Builtin_10)
[ b0 1oy
m Delta_LocalBus_Master (Delta LocalBus Master)

-

= |l EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
= m Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
HgP SM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_AZ)
= m Drive_2 (Delta ASDA-A2-E EtherCAT{CoE) Drive Rev4_5M)
M 5M Drive_ETC_Delta_ASDA_A2_2 (SM_Drive_ETC_Delta_ASDA_A2)

o) Ethernet_1 (Ethernet)
"3 SoftMotion General Axis Pool

2. When the input bEnable of DFB_GetECATMasterState shifts to TRUE, the output of bStatus is

displayed as TRUE.

DFE_GetECATMasterState 0O

TRUE DFE GetECATMasterState
ﬂlﬂ
1l

TRUE e
ADR (EtherCAT Master SoftMaotion) —

bEnable
ECAT Master

bEBusy [— s
bBError — iR
Errorld —

| bStatus — sy

3. Remove the network connection between the master and the slave, and the current connection

status of EtherCAT master will show Fail in the device tree.

=5 Lintitledss

o Hardware Configuration
+ .5. Metwork Configuration
=-[2]] pLC Logic
= "'; Application [run]
ﬁ] Library Manager
HF] Mation_PRG {PREG)
WF] PLC_PRG (PRG)
POL
= @ Task Configuration
=g EtherCAT _Task (IEC
& Motion_PRG

oo
WFhlag

=43 [ Builtin_I0 (Builtin_10)
[ 1o (o10)

=[] controller_1 [connected] (AX-308EAOMA IT)

-Tasks)

+ ﬁ MainTask (IEC-Tasks)

ﬁ Delta_LocalBus_Master (Delta LocalBus Master)

=M ﬁ EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion)
=M m Drive_1 (Delta ASDA-AZ-E EtherCAT(CoE) Drive Rev4_SM)
MHEP SM_Drive_ETC_Delta_ASDA_AZ_1 (SM_Drive_ETC_Delta_ASDA_AZ)
= ﬁ Drive_2 (Delta ASDA-AZ-E EtherCAT(CoE) Drive Revd_SM)
.ﬂw SM_Drive ETC Delta ASDA A2 2 (SM Drive ETC Delta ASDA_AZ)

m Ethernet_1 (Ethernet)
"0 SoftMotion General Axis Pool
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4. The output bStatus of DFB_GetECATMasterState is displayed as FALSE.

DFE_GetECLTMasterState 0

LBl

iyl — EEnable bBBusy
ADR (EtherCAT Master SoftMotion]) —ECAT Master bError
Errorld

DFE GetECATMasterState

]bStatus

¢ Supported Devices
© AX-3 series motion controller, AX-8, AX-C
® Library

© DL_EtherCAT_Diag.library
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4.7. DFB_ResetECATMaster

DFB_ResetECATMaster resets the EtherCAT master with connection errors.

FB/FC Instruction Graphic Expression ST Language
FB DFB_ReSetEC et DFB_ResetECATMaster izard B DFB_ReSGtECATMaSter (
ATMaster e i
= | bExecute :=,
ECAT_Master :=,
bDone =>,
bBusy =>,
bError =>,
ErrorID =>));
® Inputs
Setting Val
Name Function Data Type (sz;:ﬁ v:hl:s) Timing for Updating
bExecute Run the instruction BOOL TRUE/FALSE -
when bExecute (FALSE)
changes to TRUE.
ECAT_Master Name of the master |POINTER TO 0) When bExecute shifts
to be used loDrvEtherCAT to TRUE and bBusy is
FALSE
¢ Outputs
Name Function Data Type Output Range (Default value)
bDone The running of FB is | BOOL TRUE/FALSE (FALSE)
completed.
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is enabled
bError TRUE if an error BOOL TRUE/FALSE (FALSE)
occurs
ErrorlD Indicates the error DFB_ECAT_Diag_ERROR* DFB_ECAT_Diag_ERROR
code if an error (DFB_ECAT_Diag_NO_ERROR)
occeurs.

*Note: DFB_ECAT_Diag_ERROR: Enumeration (Enum)

¢ Output Updating Timing

Name

Timing for shifting to TRUE

Timing for shifting to FALSE

bDone

When the running of FB is completed.

® When bExecute shifts to FALSE

® If bExecute is FALSE and bDone shifts
to TRUE, bDone will be TRUE for only
one period and immediately shift to

FALSE.
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bExecute shifts to TRUE
® When bDone shifts to TRUE
® When bError shifts to TRUE
bError When an error occurs in the running When bExecute shifts from TRUE to FALSE
ErrorlD conditions of the instruction (Error code is cleared)

¢ Timing Diagram

bExecute

bBusy

bDone

bError

® Function

When bExecute shifts to TRUE and the connection status of EtherCAT master shows Fail, the function
block will perform reset action.

The ECAT_Master parameter applies to DL_EtherCAT_Diag version 1.3.2.0 or later. The name of the

master to be used must be specified. If ECAT_Master is not specified, the first EtherCAT master from top to

bottom in the project will be used as the master.

® Troubleshooting

If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to address the problem.

® Programming Example

The following example demonstrates the behavior of DFB_ResetECATMaster.

DFE_ResgetECATMaster 0

ADR (EtherCAT Master SoftMotion) —

EN

—bExecute

DI‘B_ResetE CATMazter

ECAT Master

ERHC

bDone —

bBusy [
bError —

ErrorId—
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1. The connection status of EtherCAT master shows PASS in the device tree.
=5 Untibledss -
=[] controller_1 [connected] (AX-308EAIMAIT)
o Hardware Configuration
+ .5. Network Configuration
=B pLc Logic
+ L} Application [run]
=43 [ Builtin_I0 (Builtin_10])
[ oo ooy
ﬁ Delta_LocalBus_Master (Delta LocalBus Master)
|'= 7+ 1] EtherCAT Master_SoftMotion (AX Series EtherCAT Master SoftMotion) |
= m Drive_1 {Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_5M)
M&P 5M_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_AZ)
= m Drive_2 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_5M)
M&P 5M_Drive_ETC_Delta_ASDA_A2_2 (SM_Drive_ETC_Delta_ASDA_AZ)
m Ethernet_1 (Ethernet)
"2 SoftMotion General Axis Pool

2. Remove the network connection between the master and the slave, and the current connection
status of EtherCAT master will show Fail in the device tree.
=5 Untitedss -
=[] Contreller_1 [connected] (A%-308EAIMAIT)
o Hardware Configuration
+- A, Network Configuration
=B pLC Logic
+ |0} Application [run]
=43 (] Builtin_10 (Builtn_10)
[ oro (oIo)
ﬁ Delta_LocalBus_Master (Delta LocalBus Master)
I— A Eﬂ EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion) ]
=44 [ Drive_1 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_sM)
HAHBG sM_Drive_ETC_Delta_ASDA_A2_1 (SM_Drive_ETC_Delta_ASDA_AZ)
=& [f] Drive_2 (Delta ASDA-A2-E EtherCAT(CoE) Drive Rev4_SM)
ARG sM_Drive_ETC_Delta_ASDA_A2_2 (SM_Drive_ETC_Delta_ASDA_AZ)
m Ethernet_1 (Ethernet)
"3 softMotion General Axis Pool

3. To restore the network connection between the master and the slave, shift the input bExecute of
DFB_ResetECATMaster to TRUE.

DFE_ResetECATMaster 0

TRUE DFE BesetECATMaster
L
gl —|bExecute blone —
LDE (EtherCAT Master SoftMotion) —ECAT Master bBusy FALSE
bError — Ryits
ErrorId
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4. The network connectivity has been recovered after the output bDone shifting to TRUE.

=5 Uniitledss
=[] controller_1 [connected] (AX-308EAOMAIT)
o Hardware Configuration
+ .5. Metwark Configuration
El PLC Logic
+ ":; Application [run]
[ Builtin_10 (Builtin_1o)
[ oo @io)
ﬁ Delta_LocalBus_Master (Delta LocalBus Master)
[— 1 ﬂj EtherCAT_Master_SoftMotion (AX Series EtherCAT Master SoftMotion) I
=¥ ﬂj Drive_1 (Delta ASDA-AZ-E EtherCAT(CoE) Drive Rev4_SM)
HAMEP SM_Drive_ETC_Delta_ASDA_AZ_1 (SM_Drive_ETC_Delta_ASDA_AZ)
=¥ ﬂj Drive_2 (Delta ASDA-AZ-E EtherCAT(CoE) Drive Revd_SM)
HAMEP SM_Drive_ETC_Delta_ASDA_AZ_2 (SM_Drive_ETC_Delta_ASDA_AZ)
ﬂj Ethernet_1 (Ethernet)
"2 SoftMotion General Axis Poal

-

® Supported Devices
© AX-3 series motion controller, AX-8, AX-C
® Library

© DL_EtherCAT_Diag.library
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4.8. DFB_ResetECATSIlave

DFB_ResetECATSIlave resets the EtherCAT slave with connection errors.

FB/FC Instruction Graphic Expression ST Language
FB DFB_ResetEC omene DFB_ResetECATSlave woand DFB_ReSGtECATSlaVe(
ATSlave i el
—ECAT Master Errorldf— bExecute =,
uiSlaveAddr :=,
tTimeout :=,
ECAT_Master :=,
bDone =>,
bBusy =>,
bError =>,
ErrorlD =>,
);
® Inputs
Setting Val
Name Function Data Type (DZfaI:?t v:IEZ) Timing for Updating
bExecute Run the instruction when [BOOL TRUE/FALSE -
bExecute changes to (FALSE)
TRUE.
uiSlaveAddr Reset the slave address. |UINT Positive number (0) | When bExecute is
triggered by the rising
edge and bBusy is
FALSE
tTimeout Slave resets the TIME Positive number (0) | When bExecute is
time—out. triggered by the rising
edge and bBusy is
FALSE
ECAT_Master Name of the master to be | POINTER TO (0) When bExecute shifts
used loDrvEtherCAT to TRUE and bBusy is
FALSE
® Outputs
Name Function Data Type Output Range (Default value)
bDone The running of FB is |BOOL TRUE/FALSE (FALSE)
completed.
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is enabled
bError TRUE if an error BOOL TRUE/FALSE (FALSE)
occurs
ErrorlD Indicates the error DFB_ECAT_Diag_ERROR* DFB_ECAT_Diag_ERROR
code if an error (DFB_ECAT _Diag_ NO_ERROR)
occurs.
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*Note: DFB_ECAT_Diag ERROR: Enumeration (Enum)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE

bDone When the running of FB is completed.
® When bExecute shifts to FALSE

® |f bExecute is FALSE and bDone shifts
to TRUE, bDone will be TRUE for only
one period and immediately shift to

FALSE.
bBusy When bExecute is shifts to TRUE
® When bDone shifts to TRUE
® When bError shifts to TRUE
bError When an error occurs in the running When bExecute shifts from TRUE to FALSE
ErrorlD conditions of the instruction (Error code is cleared)

¢ Timing Diagram

bExecute

bBusy

bDone §

bError

® Function

When bExecute shifts to TRUE, the function block starts searching for the target slave station and resets
the EtherCAT slave, if the status of target slave shows Fail. If the input value of uiSlaveAddr is 0, the
function block will reset all the slave stations which have errors in connection.

The ECAT_Master parameter applies to DL_EtherCAT_Diag version 1.3.2.0 or later. The name of the
master to be used must be specified. If ECAT _Master is not specified, the first EtherCAT master from top to
bottom in the project will be used as the master.

® Troubleshooting
If an error occurs during the running of the instruction, bError will change to TRUE and Capture will stop.
You can refer to ErrorID (Error Code) to troubleshoot the problem.

® Programming Example

The following example demonstrates the behavior of DFB_ResetECATSlave.
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DFE_EesetECATSlave_ 0

DFE ResetECATSlawve

I

[
[}
)
[ig]

[
i

cn
[45]

ADR {(EtherCAT Master SoftMotion) —

EN ERHC
bExecute bDone
uiSlavelddr bBusy
tTimeout bError

ECAT Master

Errorid

1. There’s a total of 8 EtherCAT slave stations in EtherCAT _Master_SoftMotion and all their

connection status shows PASS.

=3 191129
- 1) AX_308EAOMA1IT_1 [connected]
= B Plc Logic
- ) Application [run]
m Library Manager

H¥) DFB_ResetECATSlave_Test (P

@ Bl C -

bR PLC_PRG_1 (PRG)

@ L\ W £ "\ J

= L@ Task Configuration
=-¢& EtherCAT Task

* -3 (i Builtin_1O (Builtin_IO)

B orB_EthercaTlink _Diag_Test (

RG)

) DFB_ResetECATSlave_Test

] Delta_LocalBus_Master (Delta LocalBus Master)

-

(AX-308EAOMA 1T)

= _|j EtherCAT _Master_SoftMotion (AX-308 Series EtherCAT Maste

+ 1] |asDa_a2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(

+-43 (1) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT(
+ 73 [} ASDA_A2_E_CoE_Drive_2 (Delta ASDA-A2-E EtherCAT(
+ 73 [) ASDA_A2_E_CoE_Drive_3 (Delta ASDA-A2-E EtherCAT(
73 ({J AsDA_A2_E_CoE_Drive_4 (Delta ASDA-A2-E EtherCAT(
-5 () ASDA_A2_E_CoE Drive_S5 (Delta ASDA-A2-E EtherCAT(
+ 3 () ASDA_A2_E_CoE_Drive_6 (Delta ASDA-A2-E EtherCAT(
+ 73 () ASDA_A2_E_CoE_Drive_7 (Delta ASDA-A2-E EtherCAT(

3 SoftMotion General Axis Pool

2. Remove the network connection of slave 4 and 5, and the current connection status of EtherCAT

slave starting from slave 5 will show Fail in the device tree.
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=) 19012 -l
= 1] AX_308EAOMAIT_1 [connected] (AX-308EADMA IT)
=& Pic Logic

= ) Application [run]
m Library Manager
ﬂ "
i DFB_ResetECATSlave_Test (PRG)
ﬂ : BE DE
ﬂ Ot -
4 PLC PRG 2 (PR

= |38 Task Configuration
= & EtherCAT Task
] DFB_ResetECATSlave_Test
@ Buitin_1O (Buitin_I0)

3] Delta_LocalBus_Master (Delta LocalBus Master)
) EtherCAT_Master_SoftMotion (AX-308 Series EtherCAT M
+ 3 [f) ASDA_AZ_E_CoE_Drive (Delta ASDA-AZ-E EtherCAT(Cql
+-3 [f) ASDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT
+ 5 (fj ASDA_A2_E_CoE Drive_2 (Delta ASDA-A2-E EtherCAT
+ 5 (fJ ASDA_A2_E_CoE_Drive_3 (Delta ASDA-A2-E EtherCAT
+ A ) ASDA_A2_E_CoE_Drive_4 (Delta ASDA-A2-E EtherCAT
+ () ASDA_AZ_E_CoE_Drive_S (Delta ASDA-A2-E EtherCAT
+ 4\ ] ASDA_A2_E_CoE_Drive_6 (Delta ASDA-A2-E EtherCAT
+ I\ (f] ASDA_A2_E_CoE_Drive_7 (Delta ASDA-A2-E EtherCAT

2 softMotion General Axis Pool

3. To restore the network connection of slave 4 and 5, enter 1005 to the input uiSlaveAddr and shift
the input bExecute to TRUE.

TRUE

DFE_ResetECATSlave 0

ADR (EtherCAT Master SoftMotion)

bExecute

1005 uislavedddr

T#:53 tTimeout

DFE ResetECATSlave

ECAT Master

bDone lﬁﬁﬁﬂl

bBusy FALSE

bError
ErrorId DFB ECAT D

4. The network connectivity of slave 5 has been recovered after the output bDone of the FB shifting to

TRUE.
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= 191129

(1) AX_308EAOMAIT_1 [connected] (AX-308EAOMA 1T)

= [é'l[l Plc Logic

+

- [} Application [run]

m Library Manager
FB_EtherCATLink_Diag_Test (PRG)
DFB_ResetECATSlave_Test (PRG)

|

a9

[#) PLC_PRG (PRG)
() PLC_PRG_1 (PRG)
i

= L@ Task Configuration
= & EtherCAT Task
@ DFB_ResetECATSlave_Test
( Builtin_IO (BuiltIn_IO)

E[‘l Delta_LocalBus_Master (Delta LocalBus Master)

() EetherCAT_Master_SoftMotion (AX-308 Series EtherCAT Mas
([ ASDA_A2_E_CoE_Drive (Delta ASDA-A2-E EtherCAT(Cok
() asDA_A2_E_CoE_Drive_1 (Delta ASDA-A2-E EtherCAT((
() ASDA_A2_E_CoE_Drive_2 (Delta ASDA-A2-E EtherCAT((
[l AsDA A2 E CoE Drive 3 (Delta ASDA-A2-E EtherCAT((

o+

+ o

% (] ASDA_A2_E_CoE_Drive_4 (Delta ASDA-A2-E EtherCAT(

+ 4% 1] ASDA_A2_E_CoE_Drive_5 (Delta ASDA-A2-E EtherCAT((
= A\ ({ ASDA_A2_E_CoE_Drive_6 (Delta ASDA-A2-E EtherCAT((

AWg sM_Drive_ETC_Delta_ASDA_A2_6 (SM_Drive_ETC
+ £X(§) ASDA_A2_E_CoE_Drive_7 (Delta ASDA-A2-E EtherCAT((

2 SoftMotion General Axis Pool

5. All the slave stations will be reset if you enter 0 to the input uiSlaveAdar.

¢ Supported Devices

© AX-3 series motion controller, AX-8, AX-C

® Library

© DL_EtherCAT_Diag.library
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4.9. Error Codes and Troubleshooting

The following table lists the error codes corresponding to the FBs and the contents of the errors:

Description

Cause of Error

Corrective Action

DFB_ECAT_Diag_ MASTER_CANT_BE_FOUND

EtherCAT master cannot be
found.

The EtherCAT master is
not in the mapping. Make
sure the configuration of the
EtherCAT master is correct.

DFB_ECAT_Diag_ MASTER_ERROR

Diagnostics of EtherCAT
master state is wrong.

Troubleshoot the errors in
EtherCAT master before
running the FB.

DFB_ECAT _Diag_SLAVE_CANT_BE_FOUND

EtherCAT slave cannot be
found.

The EtherCAT master is
not in the mapping. Make
sure the EtherCAT master
address is correct.

DFB_ECAT Diag_ MASTER_RESTART TIME
ouT

Time out occurs when restart
EtherCAT master.

Check if the time—out is too
short or the internet has
been lost.

DFB_ECAT Diag_SLAVE_RESTART TIMEOUT

Time out occurs when restart
EtherCAT slave.

Check if the time—out is too
short or the internet has
been lost.

DFB_ECAT Diag_ MASTER_DISABLE

EtherCAT master is disabled.

Check whether to turn on the
EtherCAT master.
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5.1. DFC_LRC8

DFC_LRCS8 calculates the LRC (8—bit) checksum.

FB/FC Instruction Graphic Expression ST Language
FC DFC_LRC8 DFC_LRCB
—DSrc DFC_LRCSE DFC—LRCS(
—wlen ErrorlD pSI’CZ= ,
wlLen:=,
ErrorID=>);
® Inputs
Name Function Data Type Setting Value (Default value)
pSrc The start address for POINTER TO BYTE Memory address 1-256 (0)
LRC calculation
wlen The data length for DWORD* (0)
LRC calculation

*Note 1: The BYTE and WORD data types can be used for dwLen input.

*Note 2: The memory address given by the pSrc exceeds the usable range, it may cause controller exceptions,
such as %l, %Q and %M.

® Outputs
Name Function Data Type Output Range (Default value)
DFC_LRCS8 LRC checksum (The BYTE (0)
parameter is returned)
ErrorlD Error codes DL_LRC_ERROR DL_LRC_ERROR(DFC_NO_ERROR)
® Function

After running the FC instruction, begins to calculate LRC (8-bit) checksum from the start memory address
(pSrc). The calculation scope is determined by the input wlLen.

® Programming Example

The example uses FC instruction (DFC_LRCS8) to perform calculating the LRC (8-bit) checksum.

PROGRAM PLC_PRG

VAR

bvar 0: BOOL; byVar 0: BYTE;

ar_byVar0: ARRAY [0..5] OF BYTE := [16#30, 16#31, 16#30, 16#30, 16#40, 16#30] ;
END_VAR

I F bvar0 THEN

byVar 0: =DFC_LRC8( pSrc: =ADR(ar _byVar0[0]) , dwien:=6 , ErrorlD=>);
bVar 0: =FALSE;
END | F;

The checksum calculation scope is 6(dwLen = 6), therefore, the FC instruction(DFC_LRC8) will starts
calculating checksums of six consecutive BYTE data from the memory address input to pSrc(ar_byVar0[0])
and will result in a checksum value of 16#CF.

Note: In library version 1.0.0.1, change the input from dwLen to wLen.
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® Supported Devices
° AX series
® Library

° DL_LRC.library
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5.2. DFC_LRC16

DFC_LRC16 calculates the LRC (16-bit) checksum.

FB/FC | Instruction Graphic Expression ST Language
FC DFC_LRC16 DFC_LRC16 DFC_LRC16(
—pSrc DFC_LRC16
—wlen ErrorID pSrc:=,
dwLen:=,
ErrorlD=>);
® Inputs
Name Function Data Type Setting Value (Default value)
pSrc The start address for POINTER TO BYTE Memory address 1-512 (0)
LRC calculation
wlen The data length for DWORD* (0)
LRC calculation

*Note 1: The variable type BYTE and WORD can be used for dwLen input.

*Note 2: The memory address given by the pSrc exceeds the usable range, it may cause controller exceptions,
such as %l, %Q and %M.

® Outputs
Name Function Data Type Output Range (Default value)
DFC_LRC16 LRC checksum (The WORD (0)
parameter is returned.)
ErrorlD Error codes DL_LRC_ERROR DL_LRC_ERROR (DFC_NO_ERROR)
® Function

After running the FC instruction, begins to calculate LRC (16-bit) checksum from the start memory address
pSrc. The calculation scope is determined by the input wLen.

® Programming Example
The example uses FC instruction (DFC_LRC16) to perform calculating the LRC (16-bit) checksum.

PROGRAM PLC _PRG
VAR

bVar 0: BOO;

wvar 0:  WORD;

ar_wVar0: ARRAY [0..5] OF WORD : = [ 16#3031, 16#3132, 16#3233, 16#3334, 16#3435, 16#3536] ;
END_VAR

| F bVar0 THEN
wVar 0: =DFC_LRC16( pSrc: =ADR(ar _wVar0[0]) , dwLen:=6 , ErrorlD=>);
bVar 0: =FALSE;

END_I F;

The checksum calculation scope is 6(dwLen = 6), therefore, the FC instruction(DFC_LRC16) will starts
calculating checksums of six consecutive BYTE data from the memory address input to pSrc(ar_byVar0[0])
and will result in a checksum value of 16#CFCB.

Note: In library version 1.0.0.1, change the input from dwLen to wLen.
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® Supported Devices
° AX series
® Library

° DL_LRC.library
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5.3. DFC_LRC32

DFC_LRC32 calculates the LRC (32-bit) checksum

FB/FC | Instruction Graphic Expression ST Language
FC DFC_LRC32 DFC_LRC32 DFC_LRC32(
—pSrc DFC_LRC32 -
—{wLen ErrorlD pSrc:=,
wlLen:=,
ErrorID=>);
® Inputs
Name Function Data Type Setting Value (Default value)
pSrc The start address for POINTER TO BYTE Memory address 1-512 (0)
LRC calculation
dwLen The data length for DWORD* (0)
LRC calculation

*Note ': The variable type BYTE and WORD can be used for dwLen input.

*Note 2 The memory address given by the pSrc exceeds the usable range, it may cause controller exceptions,
such as %l, %Q and %M.

® Outputs
Name Function Data Type Output Range (Default value)
DFC_LRC32 LRC checksum DWORD 0)
(This parameter is
returned)
ErrorlD Error codes DL LRC_ERROR DL LRC_ERROR (DFC_NO_ERROR)
® Function

After running this FC instruction, begins to calculate LRC (32-bit) checksum from the start memory address
pSrc. The calculation scope is determined by the input wLen.

® Programming Example

The example uses FC instruction (DFC_LRC32) to perform calculating the LRC (32—bit) checksum.

PROGRAM PLC_PRG
VAR

bVar 0: BOOL;

dwar 0: DWORD;

ar_dwvar0: ARRAY [0..3] OF DWORD : = [ 16#30313233, 16#31323334, 16#32333435, 16#33343536] ;
END VAR

I F bvar0 THEN
dwVar 0: =DFC_LRC32( pSr c: =ADR(ar_dwar0[0]) , dwien:=4 , ErrorlD=>);
bVar 0: =FALSE;

END_I F;

The checksum calculation scope is 4(dwLen = 4), therefore, the FC instruction(DFC_LRC32) will starts
calculating checksums of four consecutive BYTE data from the memory address input to pSrc(ar_byVar0[0])
and will result in a checksum value of 16#3935312E.

Note: From library version 1.0.0.1, change the input from dwLen to wLen.
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® Supported Devices
° AX series
® Library

° DL_LRC.library
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5.4. Error Codes and Troubleshooting

Description

Cause of Error

Corrective Action

DFC_LRC_ERR_PARAMETER

The value of wLen is
incorrect.

Make sure the wLen value is greater than zero

and does not exceed the upper limit.
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Chapter 6: Module Read—write Instructions

The instructions in this chapter applies only to the AX-3 expansion module (AS Series module). The instructions can
be used to read or set module parameters, or perform specific functions of the module.

FB/FC Description Library
DFB_From Reads the CR data in the module. DL_ASModuleAPI_AX3
DF _To Writes a value to the CR data in the module. DL_ASModuleAPI_AX3
DFB_DLCCAL Calibrates the weight for the AS02LC load cell module. |DL_ASModuleAPl_AX3
DFB_DLCWEI Measures the weight for the AS02LC load cell module. |DL_ASModuleAPI_AX3

DFB_DPUCONF

Sets the output parameter of the PU module.

DL_ASModuleAPI_AX3

DFB_PUSTAT Reads the PU module output status. DL_ASModuleAPI_AX3

DFB_DPUPLS Outputs the PU module pulse (No DL_ASModuleAPI_AX3
acceleration/deceleration).

DFB_DPUDRI Outputs the PU module relative positioning (With DL_ASModuleAPI_AX3
acceleration/deceleration).

DFB_DPUDRA Outputs the PU module absolute positioning (With DL_ASModuleAPI_AX3
acceleration/deceleration).

DFB_DPUZRN Returns the PU module to the homing position. DL_ASModuleAPI_AX3

DFB_DPUJOG Outputs the PU module inching. DL_ASModuleAPI_AX3

DFB_DMPID Operates the PID of the RTD/TC module. DL_ASModuleAPI_AX3

DFB_DPUCNT Activates or deactivates the PU module high-speed DL_ASModuleAP|_AX3

counter .

DFB_DHCCAP Starts or stops the capture for HC counting. DL_ASModuleAPI_AX3

DFB_HCDO Controls the HC module output point. DL_ASModuleAPI_AX3

DFB_DHCCMP Compares the outputs of for the HC module. DL_ASModuleAPI_AX3

DFB_DHCCMPT

Compares the count value of the HC module with the
matrix table, and output the action when the condition is
valid.

DL_ASModuleAPI_AX3

DFB_DHCMEAS

Measures the HC module frequency and rotation speed.

DL_ASModuleAPI_AX3

DFB_DADLOG

Records the analog input module data

DL_ASModuleAPI_AX3

DFB_DADPEAK

Records the Analog input module peak.

DL_ASModuleAPI_AX3

DFB_SCMRS

Sends and receives communication data via the COM
port.

DL_ASModuleAPI_AX3
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6.1. DFB_From

DFB_From reads the CR data in the module.

FB/FC Instruction Graphic Expression ST Language
FB DFB_ From o575 From DFB_From(
—bExecute bDonef—
Tviorid > b | bExecute:=,
—wCRAddr ErrorlDp—
ovah byRemotelD:=,
byLocallD:=,
wCRAddr:=,
iLength:=,
pVal:=,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bExecute Run the instruction when BOOL TRUE/FALSE (FALSE)
bExecute changes to TRUE.
byRemotelD* The CPU or remote module |BYTE 0: CPU
ID 1-15: Remote module
(0)
byLocallD Expansion module ID BYTE 0-31
wCRAddr The CR data positon inthe [ WORD (0)
module.
iLength The CR data length INT 1-8 (0)
pVal The CR data length POINTER TO WORD

*Note: Only support mode 0.

® Outputs
Name Function Data Type Output Range (Default value)

bDone TRUE when the running |BOOL TRUE/FALSE (FALSE)
of the instruction is
completed

bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running

bError TRUE if an error occurs | BOOL TRUE/FALSE (FALSE)

ErrorlD Indicates the error code |DFB_AS_MODULE_API E |DFB_AS MODULE_API_ERROR
if an error occurs. RROR (DFB_NO_ERROR)

¢ Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the running of FB is completed When bExecute shifts to FALSE
bBusy When the running of FB starts

® When the running of FB is
completed
® When bExecute shifts to FALSE
bError When an error occurs during the running or | When bExecute shifts to FALSE
there are incorrect input values
ErrorlID

¢ Timing Diagram

bExecute

bDone

bBusy

bError

® Function

© We suggest placing this instruction under Main Task.

© The function block DFB_From reads the CR data in the module.

® Programming Example

This example uses DFB_From to read the value of CR1 in the second module on the right side of the CPU

and store the value in the variable (wVar) of the controller.

PROGRAM PLC_PRG
VAR
bVvar 0: BOOL

. =TRUE;

bExecut e_Var, bDone_Var, bBusy_Var, bError_Var: BOOL;
byRenot el D_Var, byLocal | D_Var: BYTE;

WCRAddr _Var :
i Length_Var:
Errorl D Var:
wVar 0: WORD;

FBO: DFB_From

END_VAR

I F bvar0 THEN

WORD;
| NT;
DFB_AS MODULE_API _ERROR

bExecut e_Var : =TRUE;
byRenot el D_Var : =0;
byLocal | D Var: =2;
WCRAddr _Var: =l ;

i Lengt h_Var: =1;

bVar 0: =FALSE;

END | F

| F bDone_Var THEN

bExecut e_Var : =FALSE;
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END I F

FBO(
bExecut e: =bExecut e_Var
byRenot el D: =byRenot el D_Var
byLocal | D: =byLocal | D_Var ,
WCRAddr : =wCRAddr _Var
i Lengt h: =i Lengt h_Var ,
pVal : =ADR(wVar 0) ,
bDone=>bDone_Var |,
bBusy=>bBusy_Var |,
bError =>bError_Var ,
Errorl D=>Error| D Var );

¢ Supported Devices
© AX-3 series
® Library

° DL_ASModuleAP|_AX3
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6.2. DFB_To

DFB_To writes a value to the CR data in the module.

FB/FC Instruction Graphic Expression ST Language
FB DFB_To DFB_To DFB_To(
—bExecute bDonef—
Tloviocan - srel— | bExecute:=,
—wCRAddr ErrorIDp—
—liLength byRemotelD:=,
—pval
byLocallD:=,
wCRAddr:=,
iLength:=,
pVal:=,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bExecute Run the instruction when BOOL TRUE/FALSE (FALSE)
bExecute changes to
TRUE.
byRemotelD* The CPU or remote BYTE 0: CPU
module ID 1-15: Remote module
(0)
byLocallD Expansion module ID BYTE 0-31
wCRAddr The CR data positon in the | WORD (0)
module
iLength The CR data length INT 1-8 (0)
pVal The CR data to be written | POINTER TO WORD

*Note: Only support mode 0.

® Outputs
Name Function Data Type Output Range (Default value)

bDone TRUE when the running of |BOOL TRUE/FALSE (FALSE)
the instruction is completed

bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running

bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)

ErrorlD Indicates the error code if DFB_AS MODULE_API [DFB_AS_MODULE_API_ERROR
an error occurs. _ERROR (DFB_NO_ERROR)

¢ Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the running of FB is completed When bExecute shifts to FALSE
bBusy When the running of FB starts

® When the running of FB is
completed
® When bExecute shifts to FALSE
bError When an error occurs during the running or | When bExecute shifts to FALSE
there are incorrect input values
ErrorlID

¢ Timing Diagram

bExecute

bDone

bBusy

bError

® Function

© Itis suggested that this instruction be placed under Main Task.

© The Function block DFB_To writes a value to the CR in the module.

® Programming Example

This example uses DFB_ To to write the value of variable (wVar) to CR1 in the second module on the right

side of the CPU.

PROGRAM PLC_PRG

VAR

bVar 0: BOOL : =TRUE;

bExecut e_Var, bDone_Var, bBusy_Var, bError_Var: BOOL;

byRenot el D_Var, byLocal | D_Var: BYTE;
WCRAddr _Var: WORD;

i Length_Var: | NT;

Errorl D _Var: DFB_AS MODULE APl _ERROR
wvar 0: WORD;, =2;

FBO: DFB_To;

END_VAR

I F bvar0 THEN

bExecut e_Var : =TRUE;
byRenot el D_Var : =0;
byLocal | D Var: =2;
WCRAddr _Var: =l ;

i Lengt h_Var: =1;
bVar 0: =FALSE;

END | F

| F bDone_Var THEN

bExecut e_Var : =FALSE;
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END I F

FBO(
bExecut e: =bExecut e_Var
byRenot el D: =byRenot el D_Var
byLocal | D: =byLocal | D_Var ,
WCRAddr : =wCRAddr _Var
i Lengt h: =i Lengt h_Var ,
pVal : =ADR(wVar 0) ,
bDone=>bDone_Var |,
bBusy=>bBusy_Var |,
bError =>bError_Var ,
Errorl D=>Error| D Var );

¢ Supported Devices
© AX-3 series
® Library

° DL_ASModuleAP|_AX3
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6.3. DFB_DLCCAL

DFB_DLCCAL calibrates the weight for the AS02LC load cell module.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_DLCCAL DFB_DLCCAL
- —bEnable bDonep— DFB_DLCCAL(

—{byRemotelD bBusyp-

—{byLocalD iceoint— | bEnable:=,

—usiChannelNo bTriggerDonep—

—1bTrigger bErrorf— byRemoteID:= ,

—{iTPoint ErrorCodep—

—{aTweight byLocallD:=,
usiChannelNo:=,
bTrigger:=,
iTPoint:=,
aTWeight:=,
bDone=>,
bBusy=>,
iCPoint=>,
bTriggerDone=>,
bError=>,
ErrorCode=>);

® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byRemotelD* The CPU or remote BYTE 0: CPU
module ID 1-15: Remote module
(0)
byLocallD Expansion module ID BYTE 0-31 (0)
usiChannelNo Specify channel number USINT 1-2 (1)
bTrigger Trigger single—point BOOL TRUE/FALSE (FALSE)
calibration
iTPoint Total number of calibration | INT 2-20 (2)
points
aTWeight Calibration weight value ARRAYI0..19]0OF REAL | 1.0E—44-3.402823E+38 (0)

*Note: Only support mode 0.

® Outputs
Name Function Data Type Output Range (Default value)
bDone All calibration is done. |BOOL TRUE/FALSE (FALSE)
bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.
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Name Function Data Type Output Range (Default value)
iCPoint Points number INT 0-20 (0)
calibration is
compeletd.
bTriggerDone Single calibration is BOOL TRUE/FALSE (FALSE)
done.
bError FB instruction error BOOL TRUE/FALSE (FALSE)
flag.
ErrorCode Error code DFB_AS_MODULE_API_ER |DFB_AS_MODULE_API_ERROR
ROR (DFB_NO_ERROR)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When all calibration is done When bExecute shifts to FALSE
bBusy When bEnable shifts to TRUE. When bEnable shifts to FALSE
iCPoint Add one when each calibration is When bEnable shifts to FALSE, clear to
done. zero.
bTriggerDone Every time when the calibration is When bEnable shifts to FALSE
done
bError When an error occurs during the When bEnable shifts to FALSE
ErrorCode running or there are incorrect input
values

¢ Timing Diagram

bEnable

iTPoint

iCPoint

bTrigger

bTriggerDone

V

bDone

bError

@ @ o @ @

20 ® @ ©

®0 @

The timing points in the timing diagram are described below:

® - Instruction starts.

© - The calibration flag

is triggerred.

® - Module number error is found.
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® - The instruction is closed. The iCPoint value and bTrigger, bTriggerDone, bDone & bError flags are
automatically cleared.

® - After being triggered, the LC module completes single—point calibration, iCPoint adds one, and
bTriggerDone is set to ON.

® - The bTrigger signal is cleared.
@ - The instruction follows to clear the bTriggerDone signal.

-> After being triggered, LC modules are completely calibrated, iCPoint adds one, and bTriggerDone &
bDone are set to ON.

® Function

© |t is suggested that this instruction be placed under Main Task.
© This function is supported only when the AX-3 series firmware version is V1.0.1 and later.

© This instruction is only used with the ASO2LC load cell module, and supports AS02LC V1.04 and
later.

© This is a load cell module (AS02LC—-A) instruction, and it is used to activate and deactivate the
weight calibration function of the module.

© byRemotelD specifies the group number which defines the load cell module should connect to the
right of the controller or the right of the remote module. The controller number is 0O, the first remote
module number is 1, and so on. The maximum group number is 15.

© byl ocallD specifies module numbers. The first module on the right of the controller is 0, the number
of the second module on the right of the controller is 1, and so on. All modules must be counted. The
maximum number of modules is 32.

© usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

© bTrigger triggers the single—point calibration. When the bTrigger status changes from OFF to ON,
LC module will be notified to perform a single calibration, and bTriggerDone flag will be set to ON
after completion. If the calibrations of all calibrated points are done, the bDone flag will also be ON.
Before proceeding the next calibration point, you need to check the bTriggerDone flag is ON, and
change bTrigger to OFF. The instruction will also monitor the bTrigger flag when it turns from ON to
OFF, and the bTriggerDone flag will be automatically cleared.

© jTPoint is the total number of points for this calibration. After you activate the instruction, this value
cannot be changed because this iTPoint has been sent to the LC module for calibration at the first
activation.

© aTWeight is the calibration weight value for each calibrated point, and the maximum number of
calibration points for the LC module is 20. After the instruction is activated, you cannot change this
value because this aTWeight has sent data to the LC module for calibration at the first activation.
The first point calibration weight value must be 0. If it is not 0, the bError flag will be set to ON. For
example, the total points of iTPoint calibration is 3, aTWeight gives [0.0, 100.0, 200.0, 17(0.0)] a total
of 20 REAL-type ARRAY, of which 17(0.0) means there are 17 0.0.

® Programming Example

This example uses the FB instruction (DFB_DLCCAL) to calibrate the first channel in the first module on the
right of CPU.
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: Scope  Name Address  Data type Initialization Comment  Attributes 0
# VAR DFB_DLCCAL_Chi DFB_DLCCAL
# VAR DLCCAL_Ch1_bEnable BOOL FALSE
% VAR DLCCAL_Ch1_bTrigger BOOL
# VAR DLCCAL_Ch1_iTPoint INT 2
# VAR aTWeight_Point ARRAY[0..19) OFREAL  [0.0, 100.0, 13(0.0)]
# VAR CalibrationPoint1 BOOL
# VAR CalibrationPoint2 BOOL
# VAR CPointEpul BOOL
@ VAR (PointEpu2 BOOL v
{ ¥
o
1 DFB_DLCCAL_Chl
DFB DLCCAL
By - ENO—
DLCCAL Chl bEnable —bEnable bDone -
0 —byRemoteID bBusy -
0 —byLocalIl iCPoint -
1 —usiChannello bIriggerDone —
DLCCAL Chl bTrigger —bIrigger bError -
DLCCAL Chl iTPoint —iTPoint ErrorCode [~
aTWeight Point —alWeight

CalibrationPointl = CPointEpul DFB_DLCCAL Chl.bTriggerDone DLCCAL Chl bTrigger
I z 11 |
i ENQil Il il &
DFB_DLCCAL_Chl.iCPoint — CPointEpul calibrationPoint?
1— —s)
CalibrationPointl
—
CalibrationPoint2 = CPointEpu2  DFB_DICCAL Chl.bTriggerDome  DFE_DLCCAL Chl.bDone DLCCAL Chl_bTrigger
I z 11 | [
i Ay Il il U0 &
DFB_DLCCAL Chl.iCPoint — — CPointEpu2 DLCCAL Chl bEnable
DLCCAL_Chl_iTPeint — T
CalibrationPoint2
—

1. Set CalibrationPoint1 to ON.

2. Make sure that the weight platform is unloaded first, set DLCCAL_CH1_bEnable to ON, and
then set DLCCAL_CH1_bTrigger to ON. When the iCPoint value becomes 1, and bTriggerDone
becomes TRUE, it means that this first point calibration is done.

3. Place 100.0g weights on the weight platform and after ensuring the platform is steady, set
DLCCAL_CH1_bTrigger to ON. Now, iCPoint becomes 2, and bTriggerDone & bDone are TRUE,
which means that all calibrations are done. After making the third network established, deactivate
DFB_DLCCAL function block to complete this calibration.

¢ Supported Devices
© AX-3 series
® Library

° DL_ASModuleAP|_AX3.library
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6.4. DFB_DLCWEI

DFB_DLCWEI measures the weight for the AS02LC load cell module.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_DLCWEI henabie DFB_DLCWEI s DFB_DLCWEI(

Tovtoais gl | bEnable:=,

:f%fﬁ”"m E?rtrisr: byRemotelD:=,

—bzeros ErrorCodef—

—IbTares byLocallD:=,
usiChannelNo:=,
rStable:=,
bZeroS:=,
bTareS:=,
bBusy=>,
rTareW=>,
rWeight=>,
iStatus=>,
bError=>,
ErrorCode=>);

® Inputs
Name Function Data Type Setting Value (Default value)

bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byRemotelD* The CPU or remote BYTE 0: CPU

module ID 1-15: Remote module

(0)

byLocallD Expansion module ID BYTE 0-31 (0)
usiChannelNo Specify channel number USINT 1-2 (1)
rStable Set the weight stability REAL 0.0-100000.0 (0)

range
bZeroS Set the weight to zero flag | BOOL TRUE/FALSE (FALSE)
bTareS Set the tare weight flag BOOL TRUE/FALSE (FALSE)

*Note: Only support mode 0.
¢ Outputs
Name Function Data Type Output Range (Default value)
bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.

rTareW Tare weight REAL 1.0E-44-3.402823E+38(0)
rWeight Current weight REAL 1.0E-44-3.402823E+38(0)
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API_ERROR

Name Function Data Type Output Range (Default value)
iStatus* LC module status code |INT 0-5(0)
bError FB instruction error BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS_MODULE DFB_AS _MODULE

API_ERROR (DFB_NO_ERROR)

*Note: jStatus integrates the LC module's common status code for this instruction. Its statuses are as follows:

Value 0 1 2 3 4 5
Description [ Measuring or | Weight is | Hardware/Calibration Calibrating | Weight Module
unloaded steady. error is out of | number/Channel
range. error

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE

bBusy When bEnable shifts to TRUE When bEnable shifts to FALSE

rTareW Continuously update the value when bEnable |When bEnable shifts to FALSE, clear to
is TRUE. zero.

rWeight Continuously update the weight value when When bEnable shifts to FALSE, clear to
bEnable is TRUE. zero.

iStatus Continuously update the status when bEnable | When bEnable shifts to FALSE, clear to
is TRUE. zero.

bError When an error occurs during the running or When bEnable shifts to FALSE
there are incorrect input values

ErrorCode

® Timing Diagram

bEnable

bZeroS

bTareS
rTareW
rWeight

iStatus

-

|

j’o)i(m)j( o><1o>< 20

@ @ a

@

The timing points in the timing diagram are described below:

® - Activate the instruction

©@ > When you clear to 0, the instruction will clear the rTareW & rWeight values and the iStatus status.

® - You place objects on the weight platform. When the weight values are steady, iStatus becomes 1, and

rWeight weight value is shown.

® - You set the tare weight to ON. The rWeight weight is transferred to rTareW, and then the rWeight
weight is cleared.
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® - You clear the tare weight setting OFF. The rTareW weight is transferred back to riWeight, and then the
rTareW weight is cleared.

® - You place another object on the weight platform again. Now, iStatus turns to measuring.

@ - Instruction is deactivated, and rTareW, riWeight, iStatus are cleared to 0.
® Function

© |t is suggested that this instruction be placed under Main Task.
© This function is supported when the AX-3 series firmware version is V1.0.1 and later.

© This instruction is only for use with the AS02LC weighting module, and the supported version is
AS02LC V1.04 and later.

© This is a load cell module (AS02LC—-A) instruction, and it is used to activate and deactivate the
weight measurement function of the module.

© byRemotelD specifies the group nhumber which defines the load cell module should connect to the
right of the controller or the right of the remote module. The controller number is 0O, the first remote
module number is 1, and so on. The maximum group number is 15.

© byl ocallD specifies module numbers. The first module on the right of the controller is 0, the number
of the second module on the right of the controller is 1, and so on. All modules must be counted. The
maximum number of modules is 32.

© usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

© rStable is the weight stability range value. Its data type is REAL, and the inputable floating—point
number value range is 0.0—-100000.0. If the setting is out of range, the instruction will automatically
set the value to the minimum/maximum values. The timing of the LC module parameter setting is
when the instruction is started for the first time. To modify the value in the LC module later, you need
to deactivate the instruction, set a new range value, and then open the instruction to reset.

© After this instruction is activated, the specified channels will be automatically changed to “Net
Weight” display mode. If you need to know the “Gross weight (total weight)” value, add rTareW and
rWeight.

© bZeroS is the flag that sets the current weight to 0. When this flag is from OFF to ON, rTareW and
rWeight will be cleared to 0.

© bTareS is the flag that sets the tare weight. When the bTareS flag is from OFF to ON, the current
rWeight weight will be transferred to rTareW, and the rWeight value will be cleared to 0. When the
bTareS flag is from ON to OFF, rTareW will be back to the riWeight current weight value, and the
rTareW value will be cleared to 0.

° rWeight is the weight value after deducting the tare weight. You can monitor if rTareW has a value
to determine whether the tare function is activated. When the value is 0, it represents that the tare
weight has not been set.

® Programming Example

After completing DLCCAL calibration, the DLCWEI instruction can used to perform weight measurement.
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DFE_DLCWEI_Chanl

DFB_DLCWEI ﬁ
0
=1bEnable bBusy = s
RemoteID [ 0 —{byRemotelD rTareW — [ o |
LocalID[ 0 |—|byLocallD rWeight - [ o |
ChannelHNo usiChannelHa iStatus [— |I|
0 —|rStable bError =
FLLSE [ leb=sdat] ErrorCode — [DFE _NO ERE
FALLSE |hulslif-hat]

1. Weight measurement: Place 500g weights on the weight platform. When bEnable is On, riWeight
displays the current weight of 500.0.

2. Tare weight setting:

® Place package material on the weight platform (e.g. 100 g). Now, riWeight shows that the
current weight is 100.0.

® When bTareS is ON, the riWeight weight will be transferred to rTareW, and then the riWeight
weight will be cleared.

" When riWeight = 0.0 (maybe a little unstable) and rTareW = 100.0, the tare weight setting is
complete.

3. Clear tare weight setting:

® When bTareS is OFF, the rTareW weight will be back to riWeight, and then the rTareW
weight will be cleared.

® When rWeight = 100.0 and rTareW = 0.0, the tare weight setting is cleared.

4. Weight stability range setting (Stability checking function):
® Before bEnable is ON, set rStable = 10.0.

® After placing 500g weights and setting bEnable to ON, when the measurement range is
between 490-510g, iStatus = 1 (Weight is stable).

® Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.5. DFB_DPUCONF

DFB_DPUCONF sets the output parameter of the PU module.

FB/FC Instruction Graphic Expression ST Language
FB DFB_DPUCONF . DFB_DPUCONF DFB_DPUCO
—bEnable bDonep-
—byLocalD bausyl-| NF(
—jiAxis bErrort-
—iMode ErrorCodel- | bEnable:=,
—iStartSpeed
—liAccTime byLocallD:=,
—iDecTime S
—{diMaxSpeed iAxis:= ,
—iZ_no
—lioffset iMode:=,
iStartSpeed:=,
iAccTime:=,
iDecTime:=,
diMaxSpeed:=,
iZ _no:=,
iOffset:=,
bDone=> ,
bBusy=>,
bError=>,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expansion module ID BYTE 0-31 (0)
iAxis Output axis number INT 1-4 (1)
iMode Output mode setting INT 0-3 (1)
iStartSpeed Start/End speed INT 0-10000 Hz (100)
iAccTime Acceleration time INT 0-10000 ms (100)
iDecTime Deceleration time INT 0-10000 ms (100)
diMaxSpeed Maximum output frequency | DINT AS02PU: 100—-200000 Hz (100K)
AS04PU: 100—100000 Hz (100K)
iZ_no Homing function and find | INT —100-100 times (0)
the number of z—phase
signals
iOffset Homing function is done, INT —10000-10000 numbers (0)
and the z—phase is found,
then output the offset
position.
¢ Outputs
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Name Function Data Type Output Range (Default value)

bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.

bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)

ErrorCode Error code DFB_AS_MODULE_API_ER |DFB_AS_MODULE_API_ERROR

ROR (DFB_NO_ERROR)

bDone Parameter setting BOOL TRUE/FALSE (FALSE)

completion flag

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to TRUE When bEnable shifts to FALSE
bError When an error occurs during the running or When bEnable shifts to FALSE
ErrorCode there are incorrect input values
bDone When the parameter setting is done When bEnable shifts to FALSE

¢ Timing Diagram

bEnable

bDone

bBusy

bError

® Function

© It is suggested that this instruction be placed under Main Task.
© This function is supported only when AX-3 series firmware version is V1.0.1 and later.

© pyLocallD specifies module numbers. The first module on the right of the controller is 0, the number
of the second module on the right of the controller is 1, and so on. All modules must be counted. The
maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of the controller and is not for the PU module on the right of the remote module. If the specified
module is not the PU module, the bError will be set to ON.

© jAxis is the axis number of the specified output PU module. The input values 1-4 respectively
represent the specified PU module axis 1—-axis 4 output. If the PU module does not have this axis
number, the bError flag will be set to ON. The combination of the axis number and the corresponding
output points is as follows:
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PU Module Axis1 Axis2 Axis3 Axis4

Name Combination Combination Combination Combination
AS04PU Y0.0/Y0.1 Y0.2/Y0.3 Y0.4/Y0.5 Y0.6/Y0.7
AS02PU Y0.0/Y0.1 Y0.2/Y0.3 NA NA

© iModeselects selects parameters for the output mode of the output axis, and the setting values are
as shown in the following table:

Output Mode Value | Mode Note

N Single—point pulse output (even—point For example: Y0.0 or Y0.2

output only) output

1 Pulse (even points) + Direction (odd For example: Y0.0 is pulse,

points) Y0.1 is direction. When the
direction is positive, Y0.1 is
OFF; when the direction is
negative, Y0.1 is ON.

2 CW (even points) + CCW (odd points) For example: Y0.0 is CW
(Positive direction), and Y0.1
is CCW (negative direction).

3 A—phase (even points) + B—phase (odd | For example: Y0.0 is A, and

points) Y0.1 is B. When A is ahead
of B, it represents positive
direction output; when B is
ahead of A, it represents
negative direction output.

Others Automatically change to mode 1 -

(Default)

© jStartSpeed-iOffsetare not retain persistent value. If the value is out of range, bError will be reported.

© bDone is the output axis of the specified PU module, and is the parameter setting completion
flag. When the flag is ON, it represents that parameter is set successfully. You can perform the
subsequent positioning output function according to the flag status. You need to clear the bDone
parameter by yourself. This instruction only sets this parameter after the setting is done.

© bError is the output axis of the specified PU module and the parameter error flag. Because most
parameter ranges are automatically filtered by PLC, if this error flag occurs, it means that there is no
specified PU module, the PU module number is incorrect, or the output axis number is incorrect.

© This parameter setting instruction is pulse running instruction. Even if the A contact method is used

for the conditional contact, this instruction will set the parameters of the PU module when it's started.

Therefore, when the axis parameters are changed, restart the instruction and reset the parameters.

© Because the parameter setting is executed through the module communication, check the bDone or
bError results each time the parameters are modified, and then perform the related output action.
® Programming Example

The following example shows how to Run the DFB_DPUCONTF function block to set the parameter setting
of the PU output module.
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1. Delta_LocalBus_Master configures an AS02PU_A.

Devices

- o X

=3 Defta LocalBus
=[] Device (Ax-308EAOMATT)
o Hardware Configuration
+ A Metwork Configuration
=-Elll PLC Logic
=L} Application
m Library Manager
[ Mation_PRG (PRG)
¥ PLC_PRG (PRG)
= @ Task Configuration
=gk EtherCAT Task
] Motion_FRG
= Qfﬁs MainTask
] PLC_PRG
= [f Builtin_I0 (Builtin_IC)
[ oro (Do)
= ﬂj Delta_LocalBus_Master (Delta LocalBus Master)
| [ asozpu_a (asozPu-) |
ﬂj EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
"M SoftMotion General Axis Pool

2. Use the DFB_DPUCONF function block to set the first axis parameter of the 02PU module on the

right.
DFE_DPUCONE_0O
DFE DPUCONF
EN - ENO——
—EbEnable bEDone —
0 —MbyLocalll bBuay [~
1 —iAxis bError —
3 —iMode ErrorCode [~

0 —iStartSpeed
1000 —(iAccTime
1000 —|iDecTime
200000 —diMaxSpeed
0 —iZ_no
0 —|i0ffset

® Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.6. DFB_PUSTAT

DFB_PUSTAT reads the PU module output status.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_ PUSTAT DFB_PUSTAT DFB_PUSTAT(
—bEnable bBusyp— -
—byLocalD diCurrentPosip— bEnable:=
—fiAxis bMoving}— s
—{bZeroSet bPausep— byLocaIID:=
bErrorf— ’
ErrorCodef— | jAxis:= ,
bZeroSet:=,
bBusy=>,
diCurrentPosi
=> s
bMoving=>,
bPause=>,
bError=>,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expansion module ID BYTE 0-31 (0)
iAxis Output axis number INT 1-4 (1)
bZeroSet The current output location | BOOL TRUE/FALSE (FALSE)
is cleared to 0.
¢ Outputs
Name Function Data Type Output Range (Default value)
bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.
diCurrentPosi Current output position [DINT 0-2,147,483,648 (0)
bMoving Output running flag BOOL TRUE/FALSE (FALSE)
bPause Output pause flag BOOL TRUE/FALSE (FALSE)
bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS_MODULE_API_ER |DFB_AS _MODULE_API_ERROR
ROR (DFB_NO_ERROR)

¢ Output Updating Timing

Name

Timing for shifting to TRUE

Timing for shifting to FALSE

bBusy

When bEnable shifts to TRUE

When bEnable shifts to FALSE

140



AX Series Standard Instructions

Chapter 6: Module Read—write Instructions

Name

Timing for shifting to TRUE

Timing for shifting to FALSE

diCurrentPosi

Continuously updating when bEnable shifts to
TRUE.

When bEnable shifts to FALSE

bMoving If the module is outputting pulse after bEnable When bEnable shifts to FALSE
shifts to TRUE.

bPause If the module is not outputting pulse after bEnable | When bEnable shifts to FALSE
shifts to TRUE.

bError When an error occurs during the running or there | When bEnable shifts to FALSE
are incorrect input values

ErrorCode

® Timing Diagram

bEnable

bEusy

bError

® Function

© Itis suggested that this instruction be placed under Main Task.

© This function is supported only when AX-3 series firmware version is V1.0.1 and later.

© byLocallD specifies module numbers. The first module on the right of the controller is 0, the number
of the second module on the right of the controller is 1, and so on. All modules must be counted. The
maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of the controller and is not for the PU module on the right of the remote module. If the specified
module is not the PU module, the bError will be set to ON.

iAxis is the axis number of the specified output PU module. The input values 1—4 respectively
represent the specified PU module axis 1—axis 4 output. If the PU module does not have this axis
number, the bError will be set to ON.

diCurrentPosi is the current position of the output axis of the specified PU module. This value is retain
persistent, and is stored in the PU module. If you want to clear this value, clear the bZeroSet to 0
(OFF > ON) when the instruction is started.

bMoving(Read—only) represents the output axis of the PU module is running is the output running.
When it is ON, it means that the output is in progress. When the flag is OFF, it means that the output
axis is not being used and you can run the next output.

bPause (Read—only) represents the output aixs of the PU module is paused. When it is ON, the
output is paused, the current speed is 0, and the current position has not yet reached the target
position of the specified output. If you resume the output, it will be automatically cleared. Note: When
the bPause flag is ON, the bMoving flag becomes OFF.

bError(Read-only) is the flag when the PU module has read or writer errors. When the error occurs,
Refer to ErrorCode description.
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® Programming Example
This example shows how to Run the DFB_PUSTAT function block to set the current output position of the
first axis of the PU output module.

1. Delta_LocalBus_Master configures an AS02PU_A.

Devices * 1 X

= Defta {ocaBus -
=[] Device (AX-308EAOMALT)
w8 Hardware Configuration
+- A, Network Configuration
=-El PLC Logic
=1} Application
m Library Manager
H¥] Motion_PRG (PRG)
lf] pLC_PRG (PRG)
= @ Task Configuration
=5% EtherCAT Task
& Motion_PRG
=38 MairTask
] FLC_PRG
=[] Builtin_10 (Builtin_10)
[ oo o1y
= ﬁ Delta_LocalBus_Master (Delta LocalBus Master)
[ [ Asozru_a (asD2PU-A) |
m EtherCAT_Master_SoftMotion (AX-3 Series EtherCAT Master SoftMotion)
% SoftMotion General Axis Pool

2. Use the DFB_PUSTAT function block to set the current output position of the first axis of the 02PU

module.
DFE_PUSTAT_0O
DFE POSTAT
EN - ENO——
—bEnakle bBuavy [~
0 —MbyLocallD diCurrentPosi —
1—iAxis= bMowving —
—bZeroSet bFause —
bError —
ErrorCode —

® Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.7. DFB_DPUPLS

DFB_DPUPLS outputs the PU module pulse (No acceleration/deceleration).

FB/FC | Instruction Graphic Expression ST Language
DFB_DPUPLS
FB |DFBDPUPLS | e - soone|— | DFB_DPUPLS(
—byLocalD bBusy}—
—lifxis bErrorf— bEnable:=,
—{diTarPulse ErrorCodef—
—diTarSpeed byLOC3||DZ= ,
iAxis:= ,
diTarPulse:=,
diTarSpeed:=,
bDone=>,
bBusy=>,
bError=>,
ErrorCode=>);

® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expansion module ID BYTE 0-31 (0)
iAxis Output axis number INT 1-4 (1)
diTarPulse Target output number DINT -2,147,483,648-2,147,483,648 (0)
diTarSpeed Target output frequency DINT AS02PU: —200K-200K (0)
(Unit: Hz) AS04PU: —100K—100K (0)
® Outputs
Name Function Data Type Output Range (Default value)
bDone Pulse output BOOL TRUE/FALSE (FALSE)
completion flag
bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.
bError FB instruction error BOOL TRUE/FALSE (FALSE)
flag.
ErrorCode Error code DFB_AS_MODULE_API_ER | DFB_AS_MODULE_API_ERROR
ROR (DFB_NO_ERROR)
¢ Output Updating Timing
Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the pulse output is done When bEnable shifts to FALSE
bBusy When bEnable shifts to TRUE When bEnable shifts to FALSE
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Name Timing for shifting to TRUE Timing for shifting to FALSE

bError When an error occurs during the running or there | When bEnable shifts to FALSE
are incorrect input values

ErrorCode

¢ Timing Diagram

bEnable

bDone

bBusy

bError

® Function

© It is suggested that this instruction be placed under Main Task.
© This function is supported only when AX-3 series firmware version is v1.0.1 and later.

© byl ocallD specifies module numbers. The first module on the right of the controller is 0, the number
of the second module on the right of the controller is 1, and so on. All modules must be counted. The
maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of the controller and is not for the PU module on the right of the remote module. If the specified
module is not the PU module, the bError will be set to ON.

© jAxis is the axis number of the specified output PU module. The input values 1-4 respectively
represent the specified PU module axis 1—-axis 4 output. If the PU module does not have this axis
number, the bError flag will be set to ON.

© diTarPulse is the pulse number of the specified output. The pulse number that can be input is the
sighed numbers 32-bit positive value. When the vale is 0, it means keeping outputting and the
output numbers are not limited until the instruction is deactivated and the output stops; when the
value is less than 0, PLC will automatically use the 2’s complement method to convert to the number
output of a positive integer number.

© diTarSpeed is the target speed (Unit: Hz) of the specified output and the number that can be input is
the sighed numbers 32-bit value. You can modify the target frequency any time after the instruction
starts output, and the PU module will switch to the latest target frequency after outputting a complete
pulse. Note: Before changing the target frequency, consider if the change speed and the PLC scan
time are appropriate. The corresponding diTarSpeed setting range of the module is as follows:

PU Module Name diTarSpeed Setting Range
AS04PU —100,000 (-100K)-100,000 (100K)
AS02PU —200,000 (—200K)-200,000 (200K)

© When the target speed of diTarSpeed is positive (>0), it means that the output point of “positive
direction” is OFF; when the target speed of diTarSpeed is negative (<0), it means that the output
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point of “negative direction” is ON; when the target speed of diTarSpeed is 0, it means that after
outputting a complete running pulse, it enters the pause output status.

© This output instruction does not provide the acceleration/deceleration function. For acceleration/
deceleration function requirement, use the DPUDRI instruction.

© This output instruction can be used for changing speed. When the instruction is running output,
users can change the target frequency value of diTarSpeed to achieve the purpose of changing the
output speed.

© When the output has reached the specified diTarPulse pulse number, the bDone completion flag will
be set to ON. The bDone flag clearance needs to be run by users, and this instruction will set this
flag once when the setting is done

© If any error situation occurs during output startup, the bError error flag will be set to ON. You can
refer to ErrorCode for troubleshooting.

® Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AXa3.library
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6.8. DFB_DPUDRI

DFB_DPUDRI outputs the PU module relative positioning (With acceleration/deceleration).

FB/FC | Instruction Graphic Expression ST Language
FB DFB_DPUDRI DFE_DPUDRI
- —bEnahle bDonef— DFB_DPUDRI(
—|byLaocalD bBusyp—
—ifxis bErrorf— bEnable:=,
—{diRTarPosi ErrorCodef—
—{diTarSpeed byLocallD:=,
iAxis:= ,
diRTarPosi:=,
diTarSpeed:=,
bDone=>,
bBusy=>,
bError=>,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expansion module ID BYTE 0-31 (0)
iAxis Output axis number INT 1-4 (1)
diRTarPosi Number of relative DINT -2,147,483,648- 2,147,483,648 (0)
positioning outputs
diTarSpeed Target output frequency DINT AS02PU: —200K-200K (0)
(Unit: Hz) AS04PU: —100K-100K (0)
¢ Outputs
Name Function Data Type Output Range (Default value)
bDone Pulse output BOOL TRUE/FALSE (FALSE)
completion flag
bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.
bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS MODULE_API_ER |DFB_AS MODULE_API_ERROR
ROR (DFB_NO_ERROR)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the pulse output is done When bEnable shifts to FALSE
bBusy When bEnable shifts to TRUE When bEnable shifts to FALSE
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Name Timing for shifting to TRUE Timing for shifting to FALSE

bError

When an error occurs during the running or there | When bEnable shifts to FALSE

ErrorCode

are incorrect input values

¢ Timing Diagram

bEnable

bDone

bBusy

bError

® Function

It is suggested that this instruction be placed under Main Task.
This function is supported only when AX-3 series firmware version is V1.0.1 and later.

byLocallD specifies module numbers. The first module on the right of the controller is 0, the number
of the second module on the right of the controller is 1, and so on. All modules must be counted. The
maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of the controller and is not for the PU module on the right of the remote module. If the specified
module is not the PU module, the bError will be set to ON.

iAxis is the axis number of the specified output PU module. The input values 1—4 respectively
represent the specified PU module axis 1—-axis 4 output. If the PU module does not have this axis
number, the bError flag will be set to ON.

diRTarPosi is the position of the specified output relative positioning, and the pulse number that

can be input is the signed numbers 32-bit value. When the value is greater than 0, the output is
toward the positive direction (direction output point OFF); when the value is less than 0, the output
is toward the negative direction (direction output point ON); when the value equals 0, this instruction
will instantly set the bDone output completion flag to ON.

diTarSpeed is the target speed (Unit: Hz) of the specified output and the frequency value that can
be input is the signed numbers 32-bit value. When the value is less than 0, the instruction will use
the 2's complement method to convert to a positive integer number; when the values equals to 0,
the instruction will inform the module to enter the pause mode. The actual output will decelerate
according to deceleration slope until the output speed reaches 0, and users set the pause flag (refer
to the PUSTAT instruction). The corresponding diTarSpeed setting range of the module is as follows:

PU Module Name diTarSpeed Setting Range
AS04PU —100,000 (—100K)—-100,000 (100K)
AS02PU —200,000 (—200K)—200,000 (200K)
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© After starting the output, the target frequency can be changed anytime; however, when the
frequency is actually changed, PLC will automatically change the frequency according to the
acceleration/deceleration rate slope set by the DPUCONF instruction.

© When the output has reached the specified diRTarPosi relative positioning position, the bDone
completion flag will be set to ON. The bDone flag clearance needs to be Run by users, and this
instruction will set this flag once when the setting is done.

© During the output startup process, if any error situation occurs, the bError flag will be set to ON. You
can refer to ErrorCode to perform troubleshooting.

© Acceleration/Deceleration curve of the PU module positioning output instruction is as follows:

Freq.
4
//®
s N
AR -y
® .. L
1T o o .
| | | . > Time
D >' i< ___________ y Pulse No.
5 A ' ! A
@ ®

1. The value of the maximum output frequency. Refer to the DPUCONF instruction setting for
this parameter.

2. The target frequency specified by the PU module output instruction. The target frequency
cannot output the frequency that exceeds the maximum output frequency. The output will be
limited to the maximum output frequency.

3. Start/End output frequency setting value. Refer to the DPUCONF instruction setting for this
parameter.

N

. Acceleration time value. Refer to the DPUCONF instruction setting for this parameter.
5. Deceleration time value. Refer to the DPUCONF instruction setting for this parameter.

The acceleration/deceleration of the PU module is a fixed slope, so the actual
acceleration/deceleration time will change according to the target frequency of the
specified output. The acceleration/deceleration slope conversion formulas are (1)
(maximum output frequency—startup frequency) / acceleration time, and (2) (maximum
output frequency—end frequency) / deceleration time.

® Supported Devices
© AX-3 series
® Library

° DL_ASModuleAPI_AX3.library
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6.9. DFB_DPUDRA

DFB_DPUDRA outputs the PU module absolute positioning (With acceleration/deceleration).

FB/FC | Instruction Graphic Expression ST Language
FB DFB_DPUDRA
_DPU SFE_DFUDRA DFB_DPUDRI(
—|bEnable bDonef—
—]bylLocalDd bBusyf— bEnable:= ,
—{iAxis bErrorf—
—(diATarPosi ErrorCodef— byLocallD:=,
—{diTarSpeed
iAxis:= ,
diATarPosi:=,
diTarSpeed:=,
bDone=>,
bBusy=>,
bError=>,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expansion module ID BYTE 0-31 (0)
iAxis Output axis number INT 1-4 (1)
diATarPosi Number of relative DINT -2,147,483,648- 2,147,483,648 (0)
positioning outputs
diTarSpeed Target output frequency DINT AS02PU: —200K-200K (0)
(Unit: Hz) AS04PU: —100K-100K (0)
¢ Outputs
Name Function Data Type Output Range (Default value)
bDone Pulse output BOOL TRUE/FALSE (FALSE)
completion flag
bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.
bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS MODULE_API_ER |DFB_AS MODULE_API_ERROR
ROR (DFB_NO_ERROR)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When pulse output is done When bEnable shifts to FALSE
bBusy When bEnable shifts to TRUE When bEnable shifts to FALSE
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bError When an error occurs during the running or there | When bEnable shifts to FALSE
are incorrect input values
ErrorCode

¢ Timing Diagram

bEnable

bDone

bBusy

bError

® Function

© Itis suggested that this instruction be placed under Main Task.

© This function is supported only when AX-3 series firmware version is V1.0.1 and later.

© diATarPosi is the position of the absolute positioning of the specified output. The number of pulses
that can be entered is a 32—bit number. The PU module will automatically compare the current
position in the record. After comparison, if the value is greater than 0, it means that the output is
toward the positive direction; if the value is less than 0, it means that the output is toward the negative
direction; if the value is 0, this instruction will instantly set the bDone output completion to ON.

© Refer to the DPUDRI instruction for the description of other parameters.

¢ Supported Devices

° AX-3 series

® Library

° DL_ASModuleAP|_AX3.library
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6.10. DFB_DPUZRN

DFB_DPUZRN returns the PU module to the homing position.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_DPUZRN el DFB_DPUZRN sponel | DFB_DPUZRN(
“proar 24T | bEnable:=,
—{iMode EmorCode— | pylocallD:=,
—diTarSpeed
—liJogSpeed iAxis:= ,
iMode:=,
diTarSpeed:=,
iJogSpeed:=,
bDone=>,
bBusy=>,
bError=> ,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expansion module ID BYTE 0-31 (0)
iAxis Output axis number INT 1-4 (1)
iMode Homing mode selection INT 0-8, 255 (0)
diTarSpeed Homing maximum output | DINT AS02PU:-200K to—100 and
frequency 100-200K (100)
AS04PU: —100K to—100
100-100K (100)
iJogSpeed Homing inching output INT 1-10000 (1)
frequency
¢ Outputs
Name Function Data Type Output Range(Default value)
bDone Completion flag BOOL TRUE/FALSE (FALSE)
bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.
bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS_MODULE_API_ER DFB_AS_MODULE_API_ERROR
ROR (DFB_NO_ERROR)

¢ Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the pulse output is done When bEnable shifts to FALSE
bBusy When bEnable shifts to TRUE When bEnable shifts to FALSE
bError When an error occurs during the running or there | When bEnable shifts to FALSE

are incorrect input values
ErrorCode

¢ Timing Diagram

bEnable

bDone

bBusy

bError

® Function

© Itis suggested that this instruction be placed under Main Task.

o

© pyLocallD specifies module numbers. The first module on the right of the controller is 0, the number
of the second module on the right of the controller is 1, and so on. All modules must be counted. The

This function is supported only when AX-3 series firmware version is V1.0.1 and later.

maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the

right of the controller and is not for the PU module on the right of the remote module. If the specified

module is not the PU module, the bError will be set to ON.

© jAxis is the axis number of the specified output PU module. The input values 1-4 respectively
represent the specified PU module axis 1—-axis 4 output. If the PU module does not have this axis

number, the

bError flag will be set to ON.

© iMode is the mode selection for homing. The mode description is as shown below:

Select Matching Input

mode 2 is done

M:r::t::r Function Point (Parameter Remark
Setting of PU Module)
0 Directly clear the current position | None
to 0.
1 Stops when the negative direction | DOG
leaves the origin.
2 Stops when the positive direction [ DOG
leaves the origin.
3 Look for z—phase times after DOG and Z-phase Set Z—phase times with
mode 1 is done. input DPUCONF
4 Look for z—phase times after DOG and Z—phase

input
Ll
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Select Matching Input

z—phase first, then output the
offset position

input

M:r:Zt::r Function Point (Parameter Remark
Setting of PU Module)
5 Output the offset position after DOG Set output offset
mode 1 is done. position with DPUCONF
6 Output the offset position after DOG
mode 2 is done.
7 After mode 1 is done, look for DOG and Z-phase Set z—phase times

and output the offset
position with DPUCONF

8 After mode 2 is done, look for DOG and Z-phase

z—phase first, then output the input

offset position
255 Modify the current output position | None Used with the

of the axis TarSpeed parameter
Others Reserved

Note: If the mode selects the required input points that do not match the parameter setting of the
PU module, the homing function may fail.

Note: For the above iMode 1-4, when the PU module firmware version is V1.02.00, the action

is complete, the current output position of the axis will not be cleared to 0 when the action is
complete, and it can be cleared using the PUSTAT instruction. For the PU module firmware version
VV1.02.10 and later, the current output position will be cleared to 0 when the action is complete .

Note: For the above iMode 5-8, when the PU module firmware version is v1.02.00, the current
output position is the output result when the action is complete.The current position must be
modified to the specified position with the mode 255. For the PU module firmware version V1.02.10
(included) and later, the axis current output position will be cleared to 0 when the action is

complete.

© When diTarSpeedis in 1-8, it is the highest output speed to return to the homing position. This value
is the signed numbers 32-bit value. Positive/Negative represents the default startup direction to fine
the origin. For example, positive means that the instruction starts to look for the homing postion from
the positive direction; the corresponding diTarSpeed setting range of the module is as follows: (If
the mode parameter is specified as 255, the diTarSpeed will become the value of updating the PU
module current position.)

PU Modul Name

When Mode is 1-8, diTarSpeed Setting Range

AS02PU

—200,000 to—100(Hz) and 100—200,000(Hz)

AS04PU

~100,000 to—100(Hz) and 100—100,000(Hz)

© jJogSpeedis the inching output speed when it touches the homing postion. This value is the signed
number 16-bit value, and the setting value is 1-10,000 Hz.

© When the output has reached the specified homing postion, the bDone will be se5t to ON. You need
to run bDone by yourself to clear. This instruction will set this flag once when the output is done.

© During the output startup process, if any error occurs, the bError flag will be set to ON. You can refer

to ErrorCode to perform troubleshooting.

¢ Supported Devices

© AX-3 series
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® Library

© DL_ASModuleAPI_AX3.library
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6.11. DFB_DPUJOG

DFB_DPUJOG outputs the PU module inching.

API_ERROR

FB/FC | Instruction Graphic Expression ST Language
DFE_DPUJOG
FB DFB_DPUJOG _lbEnsble beusyl-| DFB_DPUJOG(
—ibyLocalD bErrorp—
—lidxis ErrorCodef- | bEnable:=,
—diJogSpeed
byLocallD:=,
iAxis:= ,
diJogSpeed:=,
bBusy=>,
bError=>,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expansion module ID BYTE 0-31(0)
iAxis Output axis number INT 1-4(1)
diJogSpeed Inching output frequency DINT AS02PU: —200K-200K(0)
AS04PU: —100K-100K(0)
® Outputs
Name Function Data Type Output Range (Default value)
bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running.
bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS_MODULE _ DFB_AS_MODULE_API_

ERROR (DFB_NO_ERROR)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to TRUE When bEnable shifts to FALSE
bError When an error occurs during the running or there | When bEnable shifts to FALSE

are incorrect input values
ErrorCode
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¢ Timing Diagram

bEnable

bBusy

bError

® Function

© Itis suggested that this instruction be placed under Main Task.
© This function is supported only when AX-3 series firmware version is V1.0.1 and later.

© byl ocallD specifies module numbers. The first module on the right of the controller is 0, the number
of the second module on the right of the controller is 1, and so on. All modules must be counted. The
maximum number of modules is 32. This PU dedicated instruction is only for the PU module on the
right of the controller and is not for the PU module on the right of the remote module. If the specified
module is not the PU module, the bError will be set to ON.

© jAxis is the axis number of the specified output PU module. The input values 14 respectively
represent the specified PU module axis 1—axis 4 output. If the PU module does not have this axis
number, the bError flag will be set to ON.

°© diJogSpeed is the output speed of the specified inching, and this value is the signed number 32—
bit value. When the value is greater than 0, it means that the output is toward the positive direction
(Direction output point is OFF); when the value is less than 0, it means that the output is toward the
negative direction (Direction output point is ON); when the value is 0, it means that the output stops.
The corresponding diJogSpeed setting range of the module is as follows:

PU Mod .

ule Name JogSpeed Setting Range
AS02PU —200,000(—200K)—200,000(200K)
AS04PU —100,000(-100K)—-100,000(100K)

© If any error situation occurs during output startup, the bError error flag will be set to ON. You can refer
to ErrorCode for troubleshooting.

© The output timing diagram of the DPUJOG instruction is as follows: (In the timing diagram, Jog_in is
the instruction startup switch, and Busy flag is the flag of bBusy runningning.)
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© When the DPUJOG instruction is deactivated, you can perform other output control after the bBusy
is OFF.

¢ Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.12. DFB_DPUCNT

DFB_DPUCNT activates or deactivates the PU module high-speed counter .

FB/FC | Instruction Graphic Expression ST Language
FB DFB_DPUCNT DFB_DPUCNT DFB_DPUCNT(
—bEnable bBusy}— -
—byLocalD dilnputPulse}— | bEnable:=,
—{ilnputMode dilnputSpeed— _
—{iPeriod bErrorl— byLocallD:=,
—{bZeroSet ErrorCodel— iinputMode:= ,
iPeriod:=,
bZeroSet:=,
bBusy=>,
dilnputPulse=> ,
dilnputSpeed
=> s
bError=>,
ErrorCode=>);
® Inputs
Setting Value
N Functi Data T
ame unction ata Type (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expansion module ID BYTE 0-31 (0)
ilnputMode Encoder input mode and counting INT 1-7 (4)
frequency multiplication setting
iPeriod Speed fetch cycle time INT 10-1000 (1000)
bZeroSet Counter is cleared to 0. BOOL TRUE/FALSE (FALSE)
¢ Outputs
Name Function Data Type Output Range (Default value)
bBusy Indicates that the function |BOOL TRUE/FALSE (FALSE)
block is running.
dilnputPulse The entered number DINT 0-2,147,483,648 (0)
display
dilnputSpeed Counting number of every | DINT 0-2,147,483,648 (0)
cycle time
bError FB instruction error flag BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS MODULE_API_ER DFB_AS MODULE_API_ER

ROR

ROR (DFB_NO_ERROR)

¢ Output Updating Timing

Name

Timing for shifting to TRUE

Timing for shifting to FALSE

bBusy

When bEnable shifts to TRUE

When bEnable shifts to FALSE
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Name Timing for shifting to TRUE Timing for shifting to FALSE

dilnputPulse Continuously updating after bEnable shifts to When bEnable shifts to FALSE
TRUE.

dilnputSpeed Continuously updating after bEnable shifts to When bEnable shifts to FALSE
TRUE.

bError When an error occurs during the running or there | When bEnable shifts to FALSE
are incorrect input values.

ErrorCode

® Timing Diagram

bEnable

bBusy

bError

® Function

© It is suggested that this instruction be placed under Main Task.

© This function is supported by AX-3 series firmware version V1.0.1 and later.

© This instruction is supported only by the AS02PU module.

© byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the

number of the second module on the right of CPU is 1, and so on. Regardless of any type of modules,

all modules must be counted. The maximum number of modules is 32. This PU dedicated instruction
is only for the PU module on the right of CPU and is not for the PU module on the right of the remote
module. If the specified module is not the PU module, the bError flag will be set to ON.

© ilnputMode is the encoder source input mode and counting frequency multiplication setting, and its
setting parameters are as follows:

Note: When A—phase is ahead of B—phase, it represents the positive counting. When B—phase is
ahead of A—phase, it represents the negative counting.

ilnputMode Setting Description

16#0000

Reserved

16#0001

1 time frequency multiplication A/B phase input

16#0002

2 times frequency multiplication A/B phase input

16#0003

Reserved

16#0004

4 times frequency multiplication A/B phase input (default value)

16#0005

Pulse + direction input (A+/A— is pulse input; B+/B— is direction input.)

When B—phase is Off, it represents positive counting, and when it is On, it
represents negative counting.

A—phase uses rising edge—triggered counting.

16#0006

Pulse + direction input (A+/A— is pulse input; B+/B— is direction input.)
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ilnputMode Setting Description

When B—phase is On, it represents positive counting, and when it is Off, it
represents negative counting.

A—phase uses rising edge—triggered counting.

16#0007 Single—phase pulse input (A+/A- is pulse input.)

A—phase uses rising edge—triggered counting.

Other value Automatically transferred to (default value).

Value Input Mode (Set the following reserved setting, and the module will Run in
default values.)

© jPeriodis the cycle time setting value of speed fetching, and the settable range is 10ms—1000ms. If
the value is out of range, it will be set to the minimum/maximum value.

© dilnputPulse displays the entered pulse counting numbers (signed number 32-bit values), which
are outage persistence value. If there is a need to clear it to 0, during the instruction startup, use the
bZeroS setting flag (OFF = ON) to perform the clearance.

© dilnputSpeed displays values that each iPeriod time counts (signed number 32-bit values). If users
need to convert the values in Hz, use calculation formulas.

© When the instruction is activated/ deactivated, it means that the controller needs to inform the high-
speed counter of the module to activate/deactivate. This instruction cannot be used with AP11409
DPUMPG at the same time, otherwise the instructions may activate or deactivate the module counting
with each other.

¢ Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPl_AXa3.library
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6.13. DFB_DMPID

DFB_DMPID: Operates the PID of the RTD/TC module.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_DMPID = DFB_DMPID(
—{bEnable bBusy—
—|byRemoteID mvi—| bEnable:=,
—]byLocalD PV —
—{usiChannelNo rT_MVE— —
—|bUpdate bErrorl— byRemotelD:=,
:::STD_RUH ErrarCodef— byLocaIID:= ’
—byPID_MODE
—bPID_M_A usiChannelNo:=,
—{bMOUT_AUTO
—uiAUTO_DEW bUpdate:=,
—rKc_Kp
gt bPID_Run:=,
—rTf i
—bPID_EQ iSV:= ,
—|{bPID_DE
—|pPID_DIR byPID_MODE:=,
—iERR_DBW
—iALPHA —
—iBETA bPID_M_A:=,
== bMOUT AUTO:=,
—uiCYCLE
UiAUTO_DBW:=,
rKec_Kp:=,
rTi_Ki:=,
rTd_Kd:=,
rTf.=,
bPID_EQ:=,
bPID_DE:=,
bPID_DIR:=,
iERR_DBW:=,
IALPHA:=,
iBETA:=,
uiMOUT:=,
iBIAS:=,
UiCYCLE:=,
bBusy=>,
rMV=> |
rPvV=>,
rl_Mv=>
bError=>,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byRemoteID*1 CPU or remote module BYTE 0: CPU
number
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Name Function Data Type Setting Value (Default value)
1-15: remote module (0)
byLocallD Expansion module ID BYTE 0-31 (0)
usiChannelNo Specified channel number | USINT (0)
bPID_Run Activate PID operation BOOL TRUE/FALSE (FALSE)
iSV Target value INT -32768-32767 (0)
bPID_M_A PID Auto/Manual mode BOOL TRUE: Manual. The MV will output the
value according to the MOUT value. When
PID_MODE is 1, this setting is invalid.
FALSE: Auto. The MV will output the
value according to the PID formula.
(FALSE)
bMOUT_AUTO Manual value (MOUT) BOOL TRUE: Auto. The MOUT value changes
automatic update mode with the MV value.
FALSE: Normal. The MOUT value does
not change with the MV value. (FALSE)
WAUTO_DBW*? When it applies to Auto | USINT 0-32000 (0)
tuning, the SV + dead
band range does not
operate.
bPID_EQ PID calculation formula BOOL TRUE/FALSE (FALSE)
selection
bPID_DE PID differential error BOOL TRUE/FALSE (FALSE)
calculation selection
bPID_DIR PID positive negative BOOL FALSE: heating operation (E=SV-PV)
direction TRUE: cooling operation (E=PV-SV)
iERR_DBW Deviation amount (E) INT -32768-32767 (0)
ineffective range
iBIAS Feedforward control INT -32768-32767 (0)
output value
*Note:

1. Only support mode 0.

2. If the PID parameter input value exceeds the parameter upper limit, only the upper limit value will be written to
the module. If the PID parameter input value is below the parameter lower limit, only the lower limit value will
be written to the module.

® Inputs/Outputs

Name

Function

Data Type

Setting/Output value
range (Default value)

bUpdate

Update PID parameter flag

BOOL

TRUE/FALSE (FALSE)

After bEnable is activated, if you want to
change parameters, set parameters to
new values, then set bUpdate to TRUE.
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. Setting/Output value
N Funct Data T
ame unction e range (Default value)
When the instruction is changed, the
instruction will clear the bUpdate to
FALSE.
byPIDMode PID contol mode BYTE 0: auto control function
1: auto adjust parameter function
rke_Kp scale coefficient (Kc or Kp, REAL Range of positive single-precision
determin which coefficient to floating-point values
use accordingt o the bPID_EQ
parameter)
rTi_Ki Integral coefficient (Ti or Ki, REAL Range of positive single-precision
determin which coefficient to floating-point values (Unit: Ti = sec; Ki =
use accordingt o the bPID_EQ 1/sec)
parameter)
rTd_Kd Differential coefficient (Td or Kd, | REAL Range of positive single-precision
determin which coefficient to floating-point values (Unit: sec)
use accordingt o the bPID_EQ
parameter)
rTf Differential action time constant | REAL Range of positive single-precision
(Tf) floating-point values (Unit: sec)
iIALPHA Initial integral compensation INT 0-100(0) (Unit: 1%)
parameter (heating)
iBETA Initial integral compensation INT 0-100(0)
parameter (cooling) (Unit: 1%)
uiMOUT MV manual value UINT 0-1000(0)

*Note: If the PID parameter input value exceeds the parameter upper limit, only the upper limit value will be written
to the module. If the PID parameter input value is lower than the parameter lower limit, only the lower limit value will
be written to the module.

¢ Outputs
Name Function Data Type Output Range (Default value)
bBusy Instruction BOOL TRUE/FALSE (FALSE)
running flag
IrMV MV output LREAL 0.0-100.0(0)
value
(Unit: 1%)
IrPV Current value LREAL Positive/Negative number or 0 (0)
Irl_MV Accumulated LREAL Positive/Negative number or 0 (0)
integral value
bError FB instruction BOOL TRUE/FALSE (FALSE)
error flag
ErrorCode Error code DFB_AS_MODULE_API_ERROR DFB_AS_MODULE_API_ERROR
(DFB_NO_ERROR)
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¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to TRUE When bEnable shifts to FALSE.
IrMV Continuously updating the record value when Clear to 0 when bEnable shifts to
bBusy is TRUE TRUE.

IrPV Continuously updating the record value when Clear to 0 when bEnable shifts to
bBusy is TRUE TRUE.

Irl_MV Continuously updating the record value when Continuously updating the record value
bBusy is TRUE when bValid is TRUE

bError When an error occurs during the running or there | When bEnable shifts to FALSE
are incorrect input values

ErrorCode

® Timing Diagram

bEnable

bEusy '

bError

® Function

© Itis suggested that this instruction be placed under Main Task.
© This function is supported only when AX-3 series firmware version is V1.0.1 and later.

© The instruction is supported only by AS series temperature modules (supported version: ASO4RTD-
A V1.04 and later/ASO6RTD-A V1.00 and later; AS04TC-A V1.04 and later /ASO8TC-A V1.00 and
later)

© byRemotelD specifies that the analog input module should connect to the right of CPU or the right of
the remote module group numbers. The CPU number is 0, the first remote module number is 1, and
so on. The maximum group number is 15.

© byLocallD specifies module numbers. The number of the first module on the right of CPU is 0, the
number of the second module on the right of CPU is 1, and so on. Regardless of any type of modules,
all modules must be counted. The maximum number of modules is 32.

© usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

© When PID_RUN is TRUE - FALSE, the rMV output value will be cleared to 0. If users want the rMV
output value to be kept as the last rMV output value when PID is not working, make bEnable TRUE >
FALSE to deactivate the instruction.

© When bUPDATE’s Enable = TRUE, if you want to modify the parameters related to bPID_RUN-
UiCYCLE, you need to set the bUpdate parameter to ON, and it will be automatically changed to
FALSE after a cycle.

© If the auto adjust parameter function is used (byPID_MODE =1), it will automatically enter the
autocontrol mode when the adjustment is complete (byPID MODE changes to 0 automatically), and
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the debugged rKc_Kp, rTi_Ki, rTd_Kd, rTf, iIALPHA, and iBETA parameters will be filled back to the
corresponding parameter variables of the DMPID input. You can also use the outage persistence
variables to meet the requirement of saving PID control parameters.

® Programming Example

1. When bEnable=TRUE, the instruction is running. When M2=TRUE, the DMPID instruction starts to
operate. When M2=FALSE, MV value is 0 and is sent to D30. When bEnable is OFF, the instruction is
not Run, and the parameter values in the original instruction does not change.

2. The MV output value range is 0.0-100.0. You need to convert the required control quantity per
requirement. This application example converts to PWM output. Convert the MV output value to the
pulse output width TimeSet2 with a range of 0%—-100%, and then multiply the PWM cycle to convert
to the time TimeSet1.

3. Input the pulse output width and pulse output cycle to the TON function block, PWM control can be
realized in the specified pulse output device.

Duty cycle = pulse output width/pulse output cycle
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Pulse Output Width
—

Pulse Output Cycle

‘ DFB_DMETD_1
Ska00 DFB_DNPID
] No—
—{bEnable bBuay —
—{byRemoteID MV - D30
D00 —byLocallD rEV D32
D20000 —usiChannelNo rl MV D34
M1 —ShUpdate bError -
M2 —DbPID Run ErrorCode - D36
D2 —isv
14 ~HbyPID MODE
13 —{bEID M A
M4 —bMOUT_AUTO
D§ —uiAUTO0 DBH
EpKe = rkc_Kp

Tiki 9 rTi Ki
Tdkd —HrTd_Kd

Tf Sr1f

M5 —bPID EQ
1§ —bPID DE
17 —bPID_DIR

020010 —iERR_DER
020012 ~2 1ALPHA
020014 £ iBETA
D22 ~SuiMouT
124 —iBIAS
CYCLE —uiCYCLE

§ 08 0
bTemperatureControl Timer01 TN Timer0L
I I 7
! i) . ﬁ 0 {]
TimeSer] —PT ET-
TON 1
TON Timer02
i
g™ 0 1

TimeSet2 —PT ET-

Timer02 LT IoConfig_Globals Mapping.OOTO
I £ f
—il W oo I
01—
D30 —
10 TIHE

EN ENO|

Eill{_PERTOD — [ TimeSetl
10 TDE
EN ENO

D30 — - TimeSet2

¢ PID algorithm:

When the PID_MODE control mode is set to 0, it is the autocontrol mode. PID calculation formula is as
follows:

166



AX Series Standard Instructions Chapter 6: Module Read—write Instructions

© Independent Formula & Derivative of E (bPID_EQ=FALSE & bPID_DE=FALSE)

r E

MV =K ,E+Ki[ Edi +K,, *%+B.’AS
1

0

E=SV-PVorE=PV-SV
© Independent Formula & Derivative of PV (bPID_EQ=FALSE & bPID_DE=TRUE)

MV =K ,E +Ki| Edi -K,, *QZ/JrBIAS
0

E=SV-PV
Or
MV—k;E+Kqu+k;*§§K+BMS
1
0
E =PV-S8SV

© Dependent Formula & Derivative of E (bPID_EQ=TRUE & bPID _DE=FALSE)
MV:KCE+1{Em+n*é£+BMS
T dr

E=SV-PVorE=PV-S8SV
© Dependent Formula & Derivative of PV (bPID_EQ=TRUE & bPID_DE=TRUE)

MV =K, E+led:—Td «9E 1 puss
T, di

E=SV-PV

Or

1 dE
MV =K | E+—[Edi+T,*= |+ BIAS
Ty dt

E=PV-SV
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® PID Block Diagram

PID Block Diagram (Independent)
PID_DIR
T —=E
+ 1 ———
sv (1) DEAD BAND
PV REVERSE 0 ‘ /
X(-1) 7 ‘
ERR DBW
FID-P Ke_Kp
>0 i
. i =0 PID_MAN
g BIAS =
0 =0
Ke_Kp \_) MV_LIMIT
o i MV
TN TITKI
>0
i ! MV_MAX, MV_MIN
T_Ki °—<=M MOUT_AUTO
- + T 2 MOUT
0 |
Td_Kd |
PID-D - MouT | PID_MAN
>0 1
N K . i
0 <=0\— ’7 1
Td_Kd, Tf MouT
ID Block Diagram (Dependent)
PID_DIR
; ——E
+ - 1 i
sV 7 | DEAD BAND PID-P
PV 0 ~ N ’
T X0 [ N 7| .~
KCTKP ERR_DBW Ke_Kp
>0
<=0 0
B‘As_l PID_MAN
+ ; 0
= MV_LIMIT
1 —
R Ti_Ki —> ) MV
PID-I , g
>0
> ) —— MV_MAX, MV_MIN
_,- +
<=0 + ¥
— 0 ()
Ti_Ki 7 MOUT_AUTO
4 T MOUT
0
PID-D Td_Kd mMouT PID_MAN
| >0 ; 1 k
>\ : 0
N - H T
0 —
Td_Kd, Tf . MOUT

¢ Deviation Ineffective Range

When the PV value enters the jerr ppw range, at first the CPU still performs the PID calculation according
to the E value until PV crosses the SV value (Zero Cross Point), which means that Cross Status is
established, and E = 0 will be substituted into the PID calculation. Then, when the PV value exceeds the
IERR_DBW range, the E value will be resumed for the PID calculation. If bPID_DE=TRUE, it means that
using the PV value to perform the differential calculation. After the Cross Status conditions are established,
the CPU will take Delta PV as 0 to perform the PID differential calculation. (Delta PV= Current PV—previous
PV).
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For example, in the following PV trend diagram, CPU in A area will perform the normal PID calculation;
however, CPU in B area will take E or Delta PV as 0 to perform the PID calculation.

PV Zero Cross Point
Trend Chart / \
SV+ERR_DBW
v\\/\ / v
SV-ERR_DBW
A B A B A
® a, B VALUE

ALPHA and BETA are used to compensate initial integral when PID starts and the SV target values
changes, the aim of which is to reduce the overshoot phenomenon. As shown in the following figures,
ALPHA parameter is used to slow down the rising overshoot; BETA parameter is used to slow down the
falling overshoot.
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Temperature (°C) Temperature (°C)

42 30
a1 29
40 28
39 27
38

£
5

S S —— —
(

‘)‘
2
2
)
2
2
2
19
18
1]
16
15
1

1
£3
1
4

alpha=0 - alpha=30 sv i 13 ——beta=0 —— beta=60 SV
Time 1 Time

® Notes and recommendations

© When you adjust three main parameters, Kc_Kp, Ti_Ki, and Td_Kd (PID_MODE=0), adjust the Kc_Kp
value first (based on the experience), and then set Ti_Ki and Td_Kd values to 0. When the adjustment
is generally controllable, then adjust the Ti_Ki value (small - large) and the Td_Kd value (large ->
small) in sequence. When Kc_Kp = 1, it represents 100%, that is, the gain of the deviation value is 1.
A value less than 100% will attenuate the deviation value; a value more than 100% will increase the
deviation value.

The automatically adjusted parameters may not be applicable to each control environment, so you
need to modify the adjusted parameters. It is recommended that only the Ti_Ki or Td_Kd value be
modified.

© The CYCLE parameter is the period that the PID calculates once and update the output value (MV).

© Note that when the number of channels opened for measurement changes, the update time of the
measurement value will change (for example, when opening only one channel for measurement,
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the measurement value will be updated every 200 ms. When opening the other three channels for
measurement, the measurement value will be updated every 800ms). The Kc_Kp, Ti_Ki, Td_Kd
parameters may not be applicable.

¢ Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.14. DFB_DHCCNT

DFB_DHCCNT: Starts or stops the counter and sets or modifys counter value. This instruction is only applicable for

AS02HC-A.

FB/FC Instruction

Graphic Expression

ST Language

FB DFB_DHCCNT

bEnable
bylLocalD
usiChannelMo
bUpdate
usiAction
diactionValue

DFB_DHCCNT

bBusy
diCurCnt

byCursSI_SingleTurn
by CurSSI_MultiTurn

wSSIstatus
wiRefCnt
bDirf
uiCntStat|
bErrar|

DFB_DHCCNT(
bEnable:=,
byLocallD:=,

usiChannelNo:=,

ErrorCode

bUpdate:=,
usiAction:=,
diActionValue:=,
bBusy=>,

diCurCnt=>,
byCurSSI_SingleTurn=>,
byCurSSI_MultiTurn=> ,
wSS|Status=>,
wRefCnt=>,

bDir=>,

uiCntStat=>,

bError=>,

ErrorCode=> );

® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expand the module BYTE 0-31 (0)
number
usiChannelNo Specify channel number USINT 1-2 (1)
usiAction’ Counter Action mode USINT 0-7 (0)
setting
diActionValue New counter value/offset DINT -32768-32767 (0)

*Note: usiAction is the action mode setting of the counter, and diActionValue usage descriptions are as below:

as diActionValue

usiAction Function Description

0 Keep the current mode |-
and not to change.

1 Set/Change the current | When setting the new counter value, set diActionValue value.
courlter.value diCurCnt Note: When using SSI encoder and the counter form is set as
to diActionValue Absolute Position, this usiAction is invalid.

2 Set SSI encoder offset When the counter form is set as Absolute Position, users can set

the offset of the SSI encoder counter value. Set the offset through
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usiAction

Function

Description

diActionValue, and its counter value diCurCnt = encoder original
counter value + diActionValue.

Note:

_p(MT+sTIeNSth)

1. diActionValue range: < diActionValue <

length
2(MT+ST ) Setting is not allowed when it is out of range.

_2(MT+sTlength)

2. diActionValuerange: < diActionValue <

length
2(MT+ST ). Setting is not allowed when it is out of range.

3. When using SSI encoder and the counter form is set as Ring
counter, this diActionValue is invalid.

When the device area HC module configuration is re—downloaded,
the offset will be cleared to 0.

3 Set/Change SSI encoder | When the counter form is set as Absolute Position, the SSI encoder
absolute position value | counter value will be automatically shifted to the diActionValue vale,
to diActionValue and its counter value diCurCnt = diActionValue.

Note:
1. diActionValue range: 0 < diActionValue <
length
2(MT+ST ). Setting is not allowed when it is out of range.

2. When using SSI encoder and the counter form is set as Ring
counter, this usiAction is invalid. Use usiAction=1 to change the
counter value.

3. When the device configuration is re—downloaded, the offset will
be cleared to 0.

4 Reset the current 1. Reset diCurCnt as 0.
counter value diCurCnt

2. Reset iCurrentNo of table compare output instruction
DFB_DHCCMPT.

3. Reset the bMatch1 and bMatch2 flags of compare output
instruction DFB_DHCCMP.

Note: When using SSI encoder, and the counter form is set as
Absolute Position, the counter value cannot be reset. However, the
iCurrentNo, bMatch1, and bMatch2 flags will be reset.

5 Reset diCurCnt In addition to the above usiAction=4 reset content, compare output
current counter value instructions/specified Y output point of compare output instructions (ON
diCurCnt, and reset - OFF) are also reset.
table compare output
instructions/specified Y
output point of compare
output instructions.

6 Preset the current

counter value diCurCnt

1. diCurCnt is specified to be modified to diActionValue.

2. Reset iCurrentNo of table compare output instruction
DFB_DHCCMPT. Note that after Preset, DFB_ DHCCMPT
will wait the comparison to arrive from the first compare
value; therefore, if the counter value is bigger than the first
compare value after Preset, the table comparison cannot
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usiAction

Function

Description

be done correctly. Run Preset, then set the bUpdate flag of
DFB_DHCCMPT to ON.

3. Reset the bMatch1/2 flag of compare output instruction
DFB_DHCCMP.

Note: When using SSI encoder, and the counter form is set as
Absolute Position, the counter value cannot be preset, but the
iCurrentNo, bMatch1, and bMatch2 flags will be reset.

Preset the current
counter value diCurCnt,
and reset table compare
output instruction/
specified Y output point
of compare output
instructions.

In addition to the above usiAction=6 reset content, table compare
output instructions/specified Y output point of compare output
instructions (ON > OFF) are also reset.

® Inputs/Outputs

. Setting/Output value
N Funct Data T
ame unction ata Type range (Default value)
bUpdate Update DFB_DHCCNT BOOL TRUE/FALSE (FALSE)
parameter flag
¢ Outputs
. Setting/Output value
N Funct Data T
ame unction ata Type range (Default value)
bBusy Instruction running BOOL TRUE/FALSE (FALSE)
flag
diCurCnt Specify the current | DINT Positive number, negative number
counter value of or 0 (0)
module count
channels
byCurSSI_SingleTurn Absolute SSI BYTE Positive number or 0 (0)
encoder
Single—Turn Data
byCurSSI_MultiTurn Absolute SSI BYTE Positive number or 0 (0)
encoder
Multi-Turn Data
wSSistatus Absolute SSI WORD Positive number or 0 (0)
encoder status
information
wRefCnt Absolute SSI WORD Positive number or 0 (0)
encoder data refresh
counter
bDir Counting direction BOOL TRUE: Positive direction
display FALSE: Negative direction
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Setting/Output value
Name Function Data Type ingroutput vaiu
range (Default value)
(FALSE)

uiCntStat Counter status UINT Positive number or 0 (0)

bError Instruction error flag | BOOL TRUE/FALSE (FALSE)

ErrorCode Error code DFB_AS _MODULE_API_ |DFB_AS MODULE_API_ERROR

ERROR (DFB_NO_ERROR)
Note: uiCntStat counts module action status, and its usage descriptions are as below:
Bit N Status D
N Status Name a.us. es Note
mber cription

15-11 Reserved Reserved

10 SSI absolute 0: Normal The device configuration area starts or shuts detection, and
position across 1: Abnormal the default is no detection.
zero point When the counter type is Absolute Position: When users

have set the offset, the zero-crossing detection will

be performed with the position value after the offset is
adjusted.

When the counter type is Ring Counter: Because the
offset will be reset to 0, the zero-crossing detection will be
performed with the encoder original position value.

Cause of error: zero-crossing detection occurs.

Clear method: DFB_DHCCNT performs resetting or
presetting instructions, or the external input point performs
resetting.

9 SSi 0: Normal Cause of error: communication anomaly 5 times in a row.
communication 1: Abnormal Clear method: communication is restored to normal.
anomaly

8 SSI parity check [ 0: Normal Cause of error: parity check error
error 1: Abnormal Clear method: next reading value parity check is correct.

7 SSl data change | 0: Normal Cause of error: The change size of two position data exceeds
size exF:eeds . 1: Abnormal protection setting.
protection setting Clear method: Next data change size is within a reasonable

range.

6 Reserved Reserved

5 Ring counting 0: Normal The device configuration area starts or shuts the detection,
Overflow 1: Abnormal and the default is not to detect thgzcause of error: when

hardware counter Overflow (> 2*°“- 1) or Underflow (<

4 Ring counting 0: Normal —2+32_ 1) occurs, there will be no more counting. The

counting will be restored after running the following:
Underflow 1 Abnormal g 9 g
The DFB_DHCCNT instruction performs resetting or
presetting instructions, or the external input point performs
resetting.
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Bit N Status D
N Status Name a-us_ es Note
mber cription
3 Linear count is 0: Normal Cause of error: Linear count exceeds the user set range.
r.ug.her than the set| 4. Apnormal Clear method: Linear counter value is back to the upper
limit and lower limit.
2 Linear count is 0: Normal Note: When count exceeds the upper/lower limit, the
lower than the set | 4. Apoomal counter value remains at the upper/lower limit. When
limit counter value is back to the upper/lower limit range, the
counting resumes.
1 Linear count 0: Normal Cause of error: When linear count exceeds upper/lower
Overflow 1: Abnormal limit, hardware countegzcontinues counting. When hardware
counter Overflow(> 2*7“ — 1) or Underflow
0 Linear count 0: Normal (< —2+32 _ 1) occurs, there will be no more counting. The
Underflow 1- Abnormal counting will be restored after running the following:
The DFB_DHCCNT instruction performs resetting or
presetting instructions, or the external input point performs
resetting.

¢ Output Updating Timing

bBusy is TRUE.

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to true and the When bEnable shifts to false and the
function is enabled in the module function is disabled in the module
diCurCnt Continuously update the record when -

byCurSSI_SingleTurn

Continuously update the record when
bBusy is TRUE, and the counter form is
Absolute Position.

byCurSSI_MultiTurn

Continuously update the record when
bBusy is TRUE, and the counter form is
Absolute Position.

¢ Continuously update the record
when bBusy is TRUE.

® TRUE when the count direction
is positive

wSSilstatus Continuously update the record when -
bBusy is TRUE, and the counter form is
Absolute Position.
wRefCnt Continuously update the record when -
bBusy is TRUE, and the counter form is
Absolute Position.
bDir FALSE when the count direction is negative
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Name Timing for shifting to TRUE Timing for shifting to FALSE
uiCntStat Continuously update the record when
bBusy is TRUE. ¢ Clear the error when using usiAction
clearance function.
® When the status of the error
counting module is cleared
bError When an error occurs during the running | When bEnable shifts to false
or there are incorrect input values
ErrorCode

® Timing Diagram

bEnable

bBusy

bError

® Function

© It is suggested that this instruction be placed under Main Task.
© This function is supported with AX-3 firmware V1.0.2 and later.

© This instruction is only supported by AS Series count module (The supported version is AS02HC-A

V/1.00 and above).

© byLocallD specifies module numbers. The number of the first module on the right of CPU is 0,

the number of the second module on the right of CPU is 1, and so on. Regardless of any type of
modules, all modules must be counted. The maximum number of modules is 32.

usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

Complete the usiAction and diActionValue settings before running this instruction. When bEnable is
started for the first time, usiAction and usiAction of HC module will be set once. When usiAction and
diActionValue need to be re-changed during running, set usiAction and diActionValue as new values,
and then set the bUpdate flag to On. When this instruction completes changes, the instruction will
clear bUpdate as Off itself.

diCurCnt is to display the current counter value of the specified module count channel.

byCurSSI_SingleTurn is absolute SSI encoder Single-Turn Data display (When the counter form is
set as Ring Position, byCurSSI_Single Turn shows the value after deviation; when setting the counter
as Ring counter, byCurSSI_Single Turn will show the original SSI encoder value), when the channel
mode is set as incremental encoder, the byCurSSI_Single Turn will be 0.

byCurSSI_MultiTurn is absolute SSI encoder Multi-Turn Data display (When the counter form is set
as Absolute Position, byCurSSI_MultiTurn shows the value after deviation; when setting the counter
as Ring counter, byCurSSI_MultiTurn will show the original SSI encoder value), when the channel
mode is set as incremental encoder, the byCurSSI_MultiTurn will be 0.
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© WSSistatus is absolute SSI encoder Status Data display. When the channel mode is set as
incremental encoder, wSSistatus will be 0.

© wRefCnt is absolute SSI encoder data refresh counter, and its length is 16 bits. When new SSI data
is captured, refresh counter will be incremented by one, and when this counter overflows, it will re-
accumulate from 0. When the channel mode is set as incremental encoder, wRefCnt will be 0.

© bDiris the count direction display. When it shows On, it represents going in positive direction; when it
shows Off, it represents going in negative direction.

© If the instruction is closed, the specify channel will stop updating the values of the right half of the

instruction.

® Programming Exam

ple

This example uses the FB instruction (DFB_DHCCNT) to read the first channel in the right module
(ASO2HC) of the host, and after setting the count parameter to the module, start updating counter value to a
new variable (D4) through the function block.

) asoanc_a x
AS02HC-A Parameters
ASDZHC-A IO Mapping
Status

Information

Parameter

§ CH1Input Interface
= -[_3 Channel 1 Pulse Input parameter
=\ § CH1Pulse Input Settings
@ Pulse Type
§ Counter Type
= CH1MAXMIN Value
# Maximum Counter Value
#§ Minimum Counter Value
=4 Channel 1 551 parameter
=~ % CH185I Input Settings
4 Encoder Coding Method
@ Clock Rate
@ Datalength
# Multi-Turn MSB Location
@ Multi-Turn Length
@ Single-Turn MSB Location
@ Single-Turn Length
% Status MSB Location
@ Status Length
# Parity Check
@ Parity Bit Location
# Parity Check Start
# Parity Check Length
@ Counter Type
# Monofiop Time
@ CH1Maximum variation Limit
# CH1Z-Phase Function
§ CH2 Input Interface
+-[_1 Channel 2 Pulse Input parameter
+ [ Channel 2 551 parameter
 CH2 Z-Phase Function
@ Z-Phase Filter Time
+- ) Mlarm settings
# CH155I DataFormat{Reserve)
@ CH2 551 DataFormat{Reserve)
# Module Revision

Type
Enumeration of WORD

Enumeration of UINT
Enumeration of UINT

DINT(-2147483648., 2147483647)
DINT(-2147433648.. 2147483647)

Enumeration of UINT
Enumeration of UINT
WORD(7..32)
Enumeration of UINT
WORD(0..32)
Enumeration of UINT
WORD({1..32)
Enumeration of UINT
WORD(0..15)
Enumeration of UINT
Enumeration of UINT
Enumeration of UINT
WORD(0..31)
Enumeration of UINT
VWORD(4..2500)
DWORD(0..2147483647)
Enumeration of WORD
Enumeration of WORD

Enumeration of WORD
UINT(0..200)

WORD

Enumeration of UINT
Enumeration of UINT

DWORD

Value

Pulse Input

AfB phase (2x)

Ring counter

2147483647
-2147483048

Binary Code
1MHz

25

b24

12

b12

13

b

0

None

b0

b

0

Absolute Position
4
1611111111
Capture

OFF

Reset Counter
3

0

User Defined
User Defined

Default Value  Unit
oFF

AfB phase (2x)

Ring counter

2147483647
-2147483645

Binary Code
1MHz
25 bits
b24
12 hits
bi2
13 bits
bo
0 bits
None
bo
bo
0 bits
Absolute Position
4 16us
a
Reset Counter
OFF

Reset Counter
a

User Defined
User Defined

Description

DFE_DHCCNT 0

EN
M0 —bEnable
1 —byLocallD

1 —usiChannelNo
M1 —SbUpdate
D0 —jusilkction

0 —jdiActionValue

DFE DHCCNT

ENC

bBusy

diCurCnt
byCur55I_S5ingleTurn
byCurSSI MultiTurn
w35I5tatus

wRefCnt
bDir

uiCnt5tat
bError
ErrorCode

—D4
— D&
—DE
— D10
—Dl2
Mz
— D14

—Dle
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© Example 1: Set/Change the current counter value. (usiAction = 1)

1. When setting MO = ON, Counter starts to count.

2. When setting usiAction parameter of the DHCCNT instruction as 1 and setting

diActionValue parameter as 10000; when users set the bUpdate flag M1=0N, the current

counter value CurNo will be changed to 10000.

3. When setting bUpdate flag is complete, M1 will be cleared as OFF.

DFE_DHECCNT_0
SMa00 DFE_DHCCNT
i : ED
Mo JEESE—tEnabls bBusy =
1 —{byLocallD diCurcCnt [— D4
1 —usiChannelNo byCurSSI_SingleTurn—D6& [0 |
M1 [ ERE==tUpdate byCurSSI MultiTurn|[-DE [ 0 |
D0[ 1 —usiActicn wSSIStatus —D10 [ o |
10000 —|diActionValue wRefCnt —D12 [0 |
bDir = M2
uiCntStat —D14 [0 |
bError M~ gy
ErrorCode — D16

Counter value

10000 ¢ i :

0

usiAction X E ?
diActionValue X 10000 i ;
diUpdate flag h _ﬂ

© Example 2 — set absolute SSI encoder offset (usiAction = 2)

1. Module device parameter sets the channel 1 as SSI Input, and select the counter form as

Absolute Position.

2. When M0=0N, counter starts to count.

3. Set the usiAction parameter of the DHCCNT instruction as 2, and set diActionValue
parameter as 500. Suppose the current counter value diCurCntis 2500, and users set the
bUpdate flag M1=0ON, now the counter value will be changed to 3000.

178



AX Series Standard Instructions Chapter 6: Module Read—write Instructions

4. After setting the bUpdate flag is complete, M1 will be clear to OFF automatically.

Original positon of the

SSl encoder
2(5[ +MT Length)

Counter value

0
usiAction X 2
diActionValue X N
diUpdate flag [

© Example 3: Set/Change SSI encoder absolute position value (Action = 3)

1. Module device parameter sets channel 1 as SSI Input, and select the counter form as
Absolute Position.

2. When setting MO=ON, counter starts to count.

3. Set the usiAction parameter of the DHCCNT instruction to 3, and set the diActionValue
parameter to 0. When users set the bUpdate flag M1=0N, the HC module will calculate the
deviation amount automatically, and shift current counter value diCurCnt (encoder absolute
position) to 0.

4. When setting the bUpdate flag is complete, M1 will be cleared to OFF.

original position of the
SSl encoder

— e — — — — e ————— ol — —

2:5T+MT Length)

Counter value

0 ':

usiAction X 3 ‘

diActionValue X_o
diUpdate flag ﬂ

© Example 4: Reset or preset the current counter value (usiAction = 4, 6)
1. When setting MO=ON, counter starts to count.

2. Set the usiAction parameter of the DHCCNT instruction as 4. When users set the bUpdate
flag M1=0N, the current counter value CurNo will be reset to 0. When setting the update
flag is complete, M1 will be reset as OFF.

3. Set the usiAction parameter of the DHCCNT instruction to 6, and set the diActionValue
parameter to 10000. When you set the bUpdate flag to M1=0N, the current counter value
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diCurCnt will be preset as 10000. When setting the bUpdate flag is complete, M1 will be
reset as OFF.

Counter value

10000 = ** "+ oo die i i, R
| Preset

Reset

0 |
usiAction X 4 X 6
diActionValue X__10000
Matcl;i,r:n:tchz, ;,....,—|—
diUpdate flag ﬂ ﬂ

® Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.15. DFB_DHCCAP

DFB_DHCCAP starts or stops the capture. This instruction is only applicable for HC counting.

FB/FC | Instruction Graphic Expression ST Language

FB DFB_DHCCAP TR TTEE DFB_DHCCAP(

bEnable bBusy
bylLocalD diCapValuel .
usiChannelMo bCapVvaluel_Complete bEnabIe-_ 3
by TrgSel diCapValue2]
bCapvalue2_Complete|
bErrar|
ErrorCode|

byLocallD:=,

usiChannelNo:=,
byTrgSel:=,

bBusy=>,
diCapValue1=>,
bCapValue1_Complete=>,
diCapValue2 => ,
bCapValue2_Complete=>,
bError=>,

ErrorCode=> );

® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block BOOL TRUE/FALSE (FALSE)
byLocallD Expand the module BYTE 0-31(0)
number
usiChannelNo Specify the channel USINT 1-2(1)
number
byTrgSeI* TRIGGER method BYTE 0-1(0)
selection

*Note: byTrgSel is the trigger method selection captured by counter value. Its usage is as follows:

byTrgSel Function Note
0 Triggered by the digital input | Capture function is selected for the external input point function with
of the specified channel. the HC device configuration.
1 Triggered by bMatch1 and Example: When channel 2 starts DFB_ DHCCAP and sets

bMatch2 of another channel | byTrgSel=1, and when instruction channel 1 is used for compare
compare output instruction. | output instruction DFB_DHCCMP, when channel 1 compare
arrives bMatch1 and bMatch2, the current counter values captured
by channel 2 will be triggered and saved in diCapValue1or
diCapValue?2 .

Note: When byTrgSel=1, even if the external input point function
of the HC device configuration is selected as Capture, the
external input point capture function will be considered invalid.

¢ Outputs
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Output Value
N Functi Data T
ame unction ata Type Range (Default)
bBusy Instruction BOOL TRUE/FALSE (FALSE)
running flag
diCapValue1 Capture DINT Positive number, negative
counter value1 number or 0(0)
bCapValue1 _Complete diCapValue1 BOOL TRUE/FALSE (FALSE)
capture
completion flag
diCapValue2 Capture DINT Positive number, negative
counter value2 number or 0 (0)
bCapValue2_Complete diCapValue2 |BOOL TRUE/FALSE (FALSE)
capture
completion flag
bError Instruction BOOL TRUE/FALSE (FALSE)
error flag
ErrorCode Error code DFB_AS_MODULE_API_ERROR DFB_AS_MODULE_API_ER
ROR (DFB_NO_ERROR)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to true and the When bEnable shifts to false and the
function is enabled in the module function is disabled in the module
diCapValue1 When bBusy is true and update the -

record when the capture signal is
established.

bCapValue1_Complete

When bBusy is true and the capture
value is updated to diCapValue1.

When bEnable shifts to false

Cleared by users

diCapValue2

When bBusy is TRUE and updated
the record when the capture signal is
established.

bCapValue2_Complete

When bBusy is true and the capture
value is updated to diCapValue2

® When bEnable shifts to false

® Cleared by users

bError

When an error occurs during the

ErrorCode

running or there are incorrect input
values

When bEnable shifts to false
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¢ Timing Diagram

bEnable

bBusy

bError

® Function

© It is suggested that this instruction be placed under Main Task.
© This function is supported with AX-3 firmware V1.0.2 and later.

© This instruction is only supported by AS Series count module (The supported version is ASO2HC-A
V1.00 and above).

© DFB_DHCCAP needs to be used with the DFN_DHCCNT instruction. Only when DFB_DHCCNT is
enabled, the counter value will count according to the input signals, and the counter value captured
by DFB_DHCCAP is valid. When DFB_DHCCNT is off, the counter value will stop receiving input
signals and stop updating counter vale. At this time, the captured counter value will not change.

© byLocallD specifies module numbers. The number of the first module on the right of the controller is
0, the number of the second module on the right of the controller is 1, and so on. All modules must
be counted. The maximum number of modules is 32.

© usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

© Complete byTrgSel setting before running this instruction. When the En instruction starts for the
first time, by TrgSel will be set once for the HC module. During running, if byTrgSel needs to be re—
changed, disable the instruction and start again.

© diCapValue1 and diCapValue2 are capture counter value 1 and capture counter value 2 respectively.
When byTrgSel=0, diCapValue1 is the counter value stored in external input point rising edge, and
diCapValue2 is the counter value stored in external input point falling edge. When byTrgSel=1,
diCapValue1 is the counter value that stored in another channel compare input instruction bMatch1
from Off>0n, and diCapValueZ2 is the counter value that stored in another channel compare input
instruction bMatch2 from Off>0n.

© bCapValue1_Complete and bCapValue2 Complete are the flags of capture completion
counter value1 and capture completion counter value2. When bCapValue1_Complete or
bCapValue2_Complete is Off—>0n, it means that diCapValue1 or diCapValue2 are already the
latest capture values, and users need to clear the bCapValue1_Complete or bCapValue2_Complete
flags after reading capture values. When next bCapValue1_Complete and bCapValue2_Complete
are Off->0n, there are new capture values. If users do not clear the bCapValue1_Complete and
bCapValue2 Complete flags, the module latest capture values will keep updating until diCapValue1
and diCapValue2.

© If bEnable is from On to Off, it means that disabling the instruction Capture function. At this time,
diCapValue2 and diCapValue2 content values will remain the same and will not be updated.
However, bCapValue1_Complete and bCapValue2 Complete flags will be cleared.
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® Programming Example

This example uses the FB instruction (DFB_DHCCNT) to start the first channel counting function in the right
module (AS02HC) of the host, and use the FB instruction (DFB_DHCCAP) to capture the counter value.

Parameter

# CH1Input Interface
= [ Channel 1 Pulse Input parameter
+  CH1 Pulse Input Settings
£ CH1MAXMIN Valug
+-[_1 Channel 1551 parameter
## CH1Z-Phase Function
# CH2 Input Interface
+- [ Channel 2 Pulse Input parameter
+-[_ Channel 2 551 parameter
# CH2 2-Phase Function
# Z-Phase Filter Time
+- i Alarm settings
# CH1551 DataFormat{Reserve)
# CH2 551 DataFormat{Reserve)
# Module Revision

Type
Enumeration of WORD

Enumeration of WORD
Enumeration of WORD

Enumeration of WORD
UINT(0...200)

WORD

Enumeration of UINT
Enumeration of UINT

DWORD
LURL

Value

Pulse Input

Reset Counter

W

Reset Counter

Reset Co

Default Value  Unit

OFF

Reset Counter
OFF

ure

Gate Cantral

Counter
Counter+Yno

U

1650000
User Defined
User Defined

User Defined
User Defined

Description
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DFE_DECCNT 0

M1 —S|bUpdate
DO —usilkction

diRctionValue

SMa00 DFE DHCCNT
11 EN - ENO——
M0 —bEnakble bBusy [~
0 —byLocallD diCurCnt [— D4
1 —jusiChannelNo byCur551_SingleTurn [— D6

byCurS5I_ MultiTurn — DB

w55I5tatus
wReflnt
bDir
uiCntStat
bError

— D10
—Dlz2
— Mz

— D14

ErrorCode —Dl&

DFE_DHCCAE 0

Channel 1
Counter
Value

CH1 Z-Phase
Input

diCapValuel

O bCapValuel Complete

TH

diCapValue2

~ bCapValue2_Complete

SM400 DFB DHCCAP
11 EN a ENO——
MO —bEnakble bBusy —
0 —bylocallD diCapValuel — D22
1 —(usiChannelNo bCapValuel Complete —M22
0 —byIrgSel diCapValuel — D24
bCapValue2 Complete —M24
bError —Mi&
ErrorCaode — D30
byTrgSel =0

7

X 1800

|

* 1: bCapValuel_Com pleteis not cleared to OFF, the captured value stillupdates in di CapValue 1.
*2: bCapValue2_Completeis cleared to OFF, the captured value still updates in CapValue 2.

® Programming example: Another channel DHCCMP compares arrival and captures the counter value.

1. Set the byTrgSelparameter of the DHCCAP instruction in channel 1. When M0=ON, the DHCCAP
instruction will starts to wait for compare arrival of the other channel (channel 2).

2. When channel 2 counter value arrives compare value diCompareValue1, and at this time channel 1
counter value 2000 will immediately output to diCapValue1, and the bCapValue1_Complete flag will

be set to ON.

3. When channel 2 counter value arrives compare value diCompareValue2, and at this time counter
value 8000 will be immediately output to diCapValue2, and the bCapValue2 Complete flag will be set

to ON.
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4. Same as Example 1, even if the bCapValue1_Complete and bCapValue2 Complete flags are not
cleared to OFF, the new captured values will still output to diCapValue1 and diCapValue2 when
channel 2 has a compare arrival event again.

DFBE_DHCCNT 0O
5M400 DFB DHCCNT
[ EN B ENOl—
M0 — bEnable bBusy —
0 —byLocalID diCurCnt — D4
1 —ju=iChannelNo byCur55I SingleTurn — D&
M1 —S blUpdate byCurS5I MultiTurn [~ DE
D0 —usikction w55I5tatus — D10
—diActionValue wRefCnt —D12
bDir — M2
uiCntStat D14
bErroxr —
ErrorCode — D16
DFE DHCCRF 0
SM400 DFB_DHCCAP
1 EN ENO——
M4 — bEnable bBusy —
—byLocalID diCapValuel D22
—u=iChannello bCapValuel Complete —M22
—1byTrgSel diCapValue2 — D24
bCapValueZ Complete —M24
bError —M26
ErrorCode — D30
DFE_DHCCNT 1
SM400 DFB_DHCCNT
I EN ENO|——
M0 — bEnable bBusy —
0 —byLocallID diCurCnt —
2 —usiChannelNo byCur551 SingleTurn —

M100 S bUpdate byCuISSE_MulciIurn —
—usifkction w35IStatus —
—dilActionValue wRefCnt

bDir —
uiCntStat —
bError —
ErrorCode —
DFE_DHCCMF_O
5M400 DFB_DHCCMP
1Nl EN ENO——
M5 — bEnable bBusy —
0 — byLocalID bMatch 1
2 —usiChannelNo bMatch 2 —
M101 —SbUpdate BError —
1000 —diCompareValuel ErrorCode —
3 —{diZActionValuel
2 —wino_1
2000 —diCompareValue2
3 —|diActionValuel
—w¥no 2
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¢ Timing diagram

Channel 1
Counter
Value

2000

byTrgSel=1

3000

(CH2 Comp2
Channel 2

Counter

CH2 Compl
Value

BMATCH 2 is OFF to ON
on ¢ hannel 2.

7. bMATCH 1is OFF to ON

on-channeal

diCapValuel X 2000

bCapValuel_Complete

S

TH2

diCapValue2

L bCapValue2_Complete

¢ Supported Devices
© AX-3 series
¢ Library

© DL_ASModuleAPI_AX3.library
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6.16. DFB_HCDO

DFB_HCDO controls the HC module output point.

FB/FC | Instruction Graphic Expression ST Language
FB DFB_HCDO lenabre DFE_HCDO beusyl— | DFB_HCDO(
:E}I.I.I:Ddc:;em ioumuéitr?ger: bEnable:=,
—liOutputSetting ErrorCodel—
byLocallD:=,
bUpdate:=,
iOutputSetting:=,
bBusy=>,
iOutputState=> ,
bError=> ,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run function block BOOL TRUE/FALSE (FALSE)
byLocallD Expand module number BYTE 0-31 (0)
bUpdate Update parameter BOOL TRUE/FALSE (FALSE)
iOutputSetting Output point motion setting | INT 0-15 (0)
¢ Outputs
Name Function Data Type Setting Value (Default value)
bBusy The FB is running. BOOL TRUE/FALSE (FALSE)
iOutputState Output point status INT 0-15 (0)
bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS_MODULE_API_ER | DFB_AS_MODULE_API_ERROR
ROR (DFB_NO_ERROR)
¢ Output Updating Timing
Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to true. When bEnable shifts to false.
iOutputState Continuously update after bEnable. When bEnable shifts to false.
bError When an error occurs during the running or there | When bEnable shifts to false.
ErrorCode are incorrect input values.
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¢ Timing Diagram

bEnable

bBusy '

bError

® Function

© It is suggested that this instruction be placed under Main Task.
© This function is supported by the AX-3 firmware V1.0.2 and later.
© The output point Y0.0-Y0.3 in this instruction is the output point on the 02HC module.

© The HCDO instruction is AS02HC-A dedicated instruction, and it can control the output point Y0.0—
Y0.3 and show the status of the output point Y0.0-Y0.3.

© Complete the iOutputSetting setting before running the instruction. When bEnable is started,
iOutputSetting will be set once for the HC module, so the iOutputSetting set before starting will be
taken as the initial state of the output point Y0.0-Y0.3. If users want to change the output point
status during running, set iOutputSetting as a new value, and then set the bUpdate flag as On. After
the instruction completes parameter change, the bUpdate flag will be cleared.

© byLocallD specifies module numbers. The number of the first module on the right of CPU is 0,
the number of the second module on the right of CPU is 1, and so on. Regardless of any type of
modules, all modules must be counted. The maximum number of modules is 32.

© OutputSetting is the setting value of the output point action:

b15-b4 b3 b2 b1 b0
NA Y0.3 action Y0.2 action YO0.1 action Y0.0 action
NA 0: OFF
1: ON
© OutputStateis the status display of the output point
b15-b4 b3 b2 b1 b0
NA Y0.3 status Y0.2 status YO0.1 status Y0.0 status
NA 0: OFF
1: ON

© When the instruction is off, iOutputState changes to 0.

© When compare output instruction DHCCMP or table compare output instruction DHCCMPT starts,
output point cannot be changed by iOutputSetting. However, the display of the iOutputState status
can be continuously updated.

© If the compare output instruction needs to set the initial value to the output point, start the HCDO
instruction first, and then start the DHCCMP or DHCCMPT instruction. If you need to change the
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output point, stop the DHCCMP or DHCCMPT instruction, and then /OutputSetting of the HCDO
instruction will update the latest output.

© When errors occur during startup, bErrorwill be set to ON. Refer to error codes of ErrorCode for
troubleshooting.

® Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AXa3.library
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6.17. DFB_DHCCMP

DFB_DHCCMP compares the outputs of the HC module.

FB/FC | Instruction Graphic Expression ST Language
FB  |DFB_DHCCMP| | e re-_prectP vewsyl— | DFB_DHCCMP
—byLocalD bMatchif—
—usiChannelNo bMatch2f— =
—by;date " Iwhlftrrozr— bEnabIe'_’
mL St | byLocallD:=
—i¥_OutputNol
— | usiChannelNo:=,
—_dqumpareValueZ
v otz bUpdate:=,
—ilnterruptMo2
diCompareValue1:=,
iActionValue1:=,
iY_OutputNo1:=,
ilnterruptNo1:=,
diCompareValue2:=,
iActionValue2:=,
iY_OutputNo2:=,
ilnterruptNo2:=,
bBusy=>,
bMatch1=>,
bMatch2=> |
bError=>,
ErrorCode=> );
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run function block BOOL TRUE/FALSE (FALSE)
byLocallD Expand module number BYTE 0-31 (0)
usiChannelNo Channel number USINT 1-2 (1)
bUpdate Update parameter flag BOOL TRUE/FALSE (FALSE)
diCompareValue1 Compare value1 DINT -2, 147, 483, 648-2, 147, 483, 648
(0)
iActionValue1 Action of arrival compare INT 0-8 (0)
value1
iY_OutputNo1 Y output point number of | INT 0-3(0)
arrival compare value1
ilnterruptNo1 Arrive compare value1, INT 0. 400-431(0)
External event interrupts
number.
diCompareValue2 Compare value2 DINT -2, 147, 483, 648-2, 147, 483, 648

©)
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Name Function Data Type Setting Value (Default value)
iActionValue2 Action of arrival compare INT 0-8 (0)
value2
iY_OutputNo2 Y output point number of INT 0-3 (0)
arrival compare value2
ilnterruptNo2 Arrive compare value2 INT 0, 400-431 (0)
External event interrupts
number
® Outputs
Name Function Data Type Setting Value (Default value)
bBusy The FB is running. BOOL TRUE/FALSE (FALSE)
bMatch1 Arrival comparison BOOL TRUE/FALSE (FALSE)
value1 flag
bMatch2 Arrival comparison BOOL TRUE/FALSE (FALSE)
value 2 flag
bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS_MODULE_API_ER |DFB_AS_MODULE_API_ERROR
ROR (DFB_NO_ERROR)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to true When bEnable shifts to false
bMatch1 Arrival compare value1 When bEnable shifts to false
bMatch2 Arrival compare value2 When bEnable shifts to false
bError When an error occurs during the running or there | When bEnable shifts to false
ErrorCode are incorrect input values

® Timing Diagram

bEnable

bBusy

bError

® Function

© |t is suggested that this instruction be placed under Main Task.

© This function is supported by AX-3 firmware V1.0.2 and later.

© The output point Y0.0-Y0.3 in this instruction is the output point on the 02HC module.
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The DHCCMP instruction is used for AS02HC-A. When the counting up/counting down value
reaches the preset compare value, perform actions to output point and counter according to your
settings.

DHCCMP needs to be used with the DHCCNT instruction. Only when DHCCNT is started, counter
value counts according to input signals and starts to compare.

Complete setting diCompareValue1, diCompareValue2, iActionValue2, iY_OutputNo1,
iY_OutputNo2, ilnterruptNo1, ilnterruptNo2 parameters before running the instruction. When the
instruction is enabled, the parameters of the AS02HC-A module will be set firstly.

If you want to change parameters of diCompareValue1, diCompareValue2, iActionValue1,
iActionValue2, iY_OutputNo1, iY_OutputNo2, ilnterruptNo1, ilnterruptNo2 while running the
instruction, set new values first, and then set bUpdate to On. When this instruction completes
changing compare value, the instruction will clear bUpdate to Off, and clear bMatch1 and bMatch?2 to
Off.

byLocallD specifies module numbers. The number of the first module on the right of the controller is
0, the number of the second module on the right of the controller is 1, and so on. All modules must
be counted. The maximum number of modules is 32.

usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

diCompareValue1 and diCompareValue2 are compare value number 1 and compare value number
2 respectively (diCompareValue1 and diCompareValue2 need to be different values). When the
usiChannelNo channel counter value reaches the compare value of the number, bMatch1 and
bMatch2 will be set to On, and the specified iY_OutputNo1 and jY_OutputNo2 output points will
perform actions according to iActionValue1 and iActionValue?2.

When selecting the counter form as Linear Counter, diCompareValue1 and diCompareValue2 need
to meet “Minimum counter value < diCompareValue < Maximum counter value”. When using SSI

encoder and set the counter value as Absolute Position, diCompareValue1 and diCompareValue2

length
need to meet “0 < diCompareValue < 2™ 57770

Note that compare arrival timing will be different according to the input interfaces “pulse input” or
“SSl input” as shown in the following figure.

Ex. diCompareValue =5

Countingup Countingdown

diCompareValue |-+« + == oo v v e v

CountedVle Y5 15 o s Js 17 Lo Lo 1o 17 Je 15+ J= )z |t o

Pulse Input -
Timing to consid er as reaching thetarget I-I . ”

SSlInput -
Timing to consid er as reaching thetarget ﬂ ‘ |_|

Take diCompareValue = 5 as an example, SSI input compare arrival timing occurs in the counter
value 4—5 and 6—5 instantaneous. For pulse input, when counting up, compare arrival timing
occurs in the counter value 5—6 instantaneous; when counting down, compare arrival timing
occurs in the counter value 5—4 instantaneous.
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© jActionValue1and iActionValueZ2are the specified running actions when compare arrival. The
functions are as below:

I:;:::‘ Function I{::::; Function Note
0 No action No action
1 iY_OutputNo1specif iY_OutputNo2
ies output point Off. specifies output point
Off.
2 iY_OutputNo1 iY_OutputNo2
specifies output point specifies output point
On. On.
3 iY_OutputNo1specif iY_OutputNo2
ies output point specifies output
Toggle output point Toggle output
(alternating ON/OFF) (alternating ON/OFF)
4 iY_OutputNo1specif iY_OutputNo2 Since the
ies output point Off specifies output bMatch1and
+ clears the channel point Off + clears bMatch2flags will be
counter value. the channel counter | cleared when clearing
value. the counter value, it
5 iY_OutputNo1 iY_OutputNo2 's not suggested to
specifies output specifies output Judge the two bM?tCh
. . flags when selecting
point On + clears point On + clears !
these five modes.
the channel counter the channel counter
value. value.
6 iY_OutputNo1 iY_OutputNo2
specifies output point specifies output point
Toggle (alternating Toggle (alternating
ON/OFF) + clears ON/OFF) + clears
the channel counter the channel counter
value. value.
7 Clear the channel Clear the channel
counter value counter value
8 Clear the channel Clear the channel
counter value + counter value +
iY_OutputNo1 iY_OutputNo1
1iY_OutputNo2 1iY_OutputNo2
specifies output point specifies output point
Off. Off.

Note: There will be a little delay between compare arrival occurrence and iActionValue running.
The maximum delay time is 100us.

© iY_OutputNo1and iY_OutputNoZ2 specify Y output point numbers for compare arrival number 1 and
number 2 respectively. After compare instruction starts, the HCDO instruction will not be able to
control output point:

iY_OutputNo1/iY_OutputNo2

Specified Output Point

Y0.0

YO0.1

194



AX Series Standard Instructions Chapter 6: Module Read—write Instructions

iY_OutputNo1/iY_OutputNo2 Specified Output Point

2 Y0.2

3 Y0.3

o
.
o~

nterruptNo1and ilnterruptNo2 are specified interrupt numbers. The functions are as below:

ilnterruptNo Action

0 Not to set interrupt

400 o0 = 00-31, Interrupt_400_ModuleINO to
Interrupt_431_ModulelN31 of the corresponding External event

The corresponding Task will be started when compare arrives.

© bMatch1 and bMatchZ2are the status flag display for the comparison values of compare arrival
number1 and number2. When the counter value of the specified channel and number1 compare
value & number compare value arrive, the corresponding bMatch1or bMatch2flag will be set to On.
When the host STOP, clear counter, DHCCMP is OFF=>ON, or the bUpdateflag is set, the instruction
will clear the bMatch1and bMatch?2 flags to Off.

© When the instruction is off, the relevant compare values and the output functions will not be updated.

© If any error situation occurs during startup, the bError error flag will be set to ON. You can refer to
ErrorCode for troubleshooting.

® Programming Example 1: Control Y point output when compare arrives.

1. Set CH1 Input Interface in AS02HC-A Parameters as Pulse Input, set Pulse Type as A/B

phase(2x), and set Counter Type as Ring counter, as the following:
[{J Aso2nHC_A x

AS02HC-A Parameters Parameter Type Value Default Value
@ CH1Input Interface Enumeration of WORD Pulse Input OFF
=+ [_d Channel 1 Pulse Input parameter
= # CH1Pulse Input Settings
@ Pulse Type Enumeration of UINT AfB phase (2x) AfB phase (2x)
@ Counter Type Enumeration of UINT Ring counter Ring counter

ASDZHC-A IfO Mapping

Status

Information

2. Set diCompareValue1 to 2000, set iActionValue1 to 3, set iY_OutputNo1 to 0, and set ilnterruptNo1 to
0; set diCompareValue?2 to 4000, set iActionValue2 to 3, set iY_OutputNo2 to 1, and set ilnterruptNo2
to 0.

3. When setting MO = ON, DHCCNT counter starts to count. At the same time, set the DHCCMP
parameter for the module, and wait for the counter comparison to arrive

4. When counter values reach diCompareValue1, the bMatch1 flag is set to ON, and Y0.0 is OFF=»ON.

5. Continuous counting until diCompareValue?2 is reached, and the bMatch2 flag is set to ON, and Y0.1
is OFF=»ON.

6. Continuous counting until diCompareValue1 is reached again, Y0.0 is ON=>»OFF. Continuous counting
until diCompareValue2 is reached again, Y0.1 is ON=>OFF.
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® Programming Example 2: Clear the counter value when compare arrives

1.

[X]

DFE_DECCNT_0

DFB_DHCCNT

m

m—

v0 JESEl—bEnable

AS02HC_LocalID[ 0 |—|byLocallD
L302HC_Channel [ 1 |—usiChannelNo

CNT Update [|E3FR-=tUpdate

1 —usiAction
0 —jdiRctionValue

bBusy

diCurCnt
byCurS5I_SingleTurn
byCurS5I MultiTurn
w55IStatus

wRefCnt

bDir

uiCntStat

EHEHHHBHE

bError
ErrorCode — |DEB

DFE_DECCMP_0

g
(53]
B

DFB_DHCCME
0 TRl bEnable bBusy
RS02HC_LocalID[ o |—{byLocallD pMatchl = R
AS02HC Channel [ 1 |—|usiChannelNo bMatchZ p=
DHCCMF UpdateSetting [[EXEE==bUpdate bError ~ [EREG3
AS02HC_CompareValuel diCompareValusl ErrorCode [ [DFE_NO_ERE
AS02HC ActionValuel[ 3 |—|iActionValuel
ASO2HC_¥ OutputNol[ o |—|i¥ OutputNol
AS02HC_iInterruptNol [0 |—|iInterruptNol
ASQ2HC_iCompareValue2 diCompareValue2
AS02HC_ActionValue2 iActionValue2
AS02HC_¥_OutputHo2 i¥Y_OutputlNo2
AS02HC iInterruptNo2 [ o | iInterruptNo2
" Timing Diagram
H
ITFFFFFFF A P
- ~
Comal e s
/"-/ i
sz zf/
Channel 1 e 7
-
-Esu:ﬂer 0 -
r
alue o A
Camp? e e
Py -
- A
. y
_z'{-/ i
H 80000000 L+ .-"-.’
bMATCHL
Y00 | E
BMATCHZ |
¥0.1 | |

Set diCompareValue1 to 2500, set iActionValue1 to 2, set iY_OutputNo1 to 0 and set ilnterruptNo1 to
0; set diCompareValue2 to 5000, set iActionValue2 to 8, set iY_OutputNo2 to 1, and set ilnterruptNo2

to 0.

parameter for the module, and start to wait for counter comparison to arrive.

. When setting MO = ON, DHCCNT counter starts to count. At the same time, set the DHCCMP

. When counter values reach diCompareValue1, the bMatch1 flag is set to ON, and Y0.0 is set to ON.

. Continuous counting until diCompareValueZ2 is reached. Since the action of iActionValue2 = 8 is

"clear the channel counter value + clear iY_OutputNo1 and iY_OutputNo2 specified output point",
the counter value is cleared to 0, bMatch1 and bMatch?2 are cleared to FALSE, and Y0.0 & YO0.1 are
cleared to OFF.

again, Y0.0 will be set to ON, and so on.

. Continuous counting until diCompareValue1 is reached again, the bMatch1 flag will be set to on
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1 DFE_DECCNT_0
b DFE_DHCCNT
Mo [ ESEI—bEnable bBusy = [
RS02HC_LocalID[ 0 —|byLocalID dicurCnt— [ o ]
LS02HC_Channel [ 1 |—|usiChannelNo byCurssSI_SingleTurn— [0 |
CNT Update NG~ btUpdate byCurSSI MultiTurn— [0 |
1 —usiAction wSS5IStatus — [ o |
0 —diActionValue wRefCnt — [ o |
bDir =
uiCntStat [— |I|
bError =
ErrorCode — |DFB_NHO ERR
2 DFE_DHCCMP_0
DFB_DHCCME
Mo S bEnable bBusy =
AS02HC LocalID[ o |—|byLocallD bMatchl =
AS02HC Channel [ 1 |—|usiChannelNo bMatch2 =
DHCCMF_UpdateSetting [[EXNaa== bUpdate bError (=
AS02ZHC CompareValuel diCompareValuel ErrorCode — |DFE_NO ERR
AS02HC ActionValuel[ 2 |—|iActionValuel
AS0ZHC_Y OutputNol[ o |—{iY OutputNol
AS502ZHC_iInterruptNol III— iInterruptHol
AS02HC iCompareValueZ diCompareValue2
LS02HC ActionValuel iActionValue2
AS02HC_Y OutputNe2 i¥_OutputNe2
AS02HC_iInterruptNo2 [0 |—|iInterruptNo2
" Timing Diagram
Dol
Campl _____.-f /lv -.._____ _-___d_._--’"
Channel One __.--" _____.a- o
Counter : *
Value
T e e [
Y0.0 | [
bMATCH2
Y1

® Programming Example 3: Update the compare value

1.

Set diCompareValue1 to 1000, set iActionValue1 to 3, set iY_OutputNo1 to 0, and set ilnterruptNo 1to
0; set diCompareValue2 to 3000, set iActionValue2 to 3, set iY_OutputNo2 to 1, and set ilnterruptNo2
to 0.

2. When setting MO = ON, DHCCNT counter starts to count. At the same time, set the DHCCMP
parameter for the module, and start to wait for counter comparison to arrive

3. When counter value reaches diCompareValue1, the bMatch1 flag will be set to ON, and Y0.0 will be
OFF=>ON.

4. When counter value reaches diCompareValue2, the bMatchZ2 flag will be set to ON, and Y0.1 will be
ON=>OFF.

5. Then, set new compare value: set diCompareValue1 to 5000, set iActionValue1 to 3, set OutputNo1
to 0, set iInterruptNo1 to 0, set diCompareValue2 to 7000, set iActionValue2 to 6, set iY_OutputNo2 to
1, and set ilnterruptNo2 to 0.

6

. Set the bUpdate flag to ON. When the setting completes, the bUpdate flag will be automatically

cleared to OFF. At the same time, the bMatch1 and bMatch2 flags will be cleared to OFF.
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7. When counter value reaches new compare value diCompareValue1, the bMatch1 flag will be set to

ON, and Y0.0 will be ON=>OFF.

8. When counter value reaches new compare value diCompareValue2, Y0.1 will be OFF=»ON. Because
iActionValue2 = 6 include Reset, counting value will be cleared to 0. At the same time, the bMatch1

and bMatch?2 flags will be cleared to OFF.

1 DFE_DHCCNT_0
h DFB_DHCCNT
Mo I bEnable bBusy = [
AS02HC LocalID[ 0 |—|byLocallD dicurCnt — [ o |
AS02HC Channel [ 1 |—{usiChannelNo byCurssSI_SingleTurn— [ o |
CNT_Update [ ENR==tUpdate byCurSSI MultiTurn— [ 0 |
1 —usilction wS5IStatus— [ o |
0 —|dikctionValue wRefCnt [ o |
bDir =
uiCntStat [— IIl
bError =
ErrorCode — |DFB_NO _ERR
2 DFE_DECCME_O
DFE_DHCCME
vo JES—Enable bBusy p=
AS02HC LocalID[ o —|byLocalID bMatchl p=
AS02HC_Channel [ 1 — usiChannelNo bEMatch =
DHECCMF_UpdateSetting [EGa==bUpdats bETror M=
AS02ZHC CompareValuel diCompareValuel ErrorCode — |DFE_NO_ERR
LS02HC ActionValuel[ 3 |—iActionValuel
AS02HC_Y OutputNol[ o |—{i¥ OutputNol
AS02HC_iInterruptNol [ 0 F—iInterruptNol
AS02HC_iCompareValue2 diCompareValue2
RAS02HC_ActionValue2 [ 3 |—{iActionValue2
AS02HC_Y OutputNo2 i¥ OutputNo2
AS02HC_iInterruptNo2 [ 0 F—iInterruptNo2

Timing Diagram

Channel 1 ©™P!
Counter 0
Value

bUpdate Flag

bMATCH1 L] | [ ]
Y0.0 I

bMATCH2 Il
¥0.1

® Programming Example4: Compare arrival interruption

1. DHCCMP can also configure compare arrival interruption. Set ilnterruptNo1and ilnterruptNo2to
400 and 401 respectively, and configure two Tasks at the same time. In the tasks, select
Interrupt_400_ModuleINO or Interrupt_401_ModuleIN1 for External event as shown in the following

figures.

& Task x

Configuration

Priority ( 0.31 ): |D

Type

& External v

External event | Interrupt_400_ModuleINO
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& Task_1 x

Configuration

Priority ( 0..31 ): 0

Type
& External ~ External event |Interrupt_401_ModuleIN1 v

2. Set diCompareValue1 to 2500, set iActionValue1 to 3, set iY _OutputNo1 to 0 set ilnterruptNo1 to 400;
set diCompareValue2 to 5000, set iActionValue2 to 3, setiY_OutputNo2 to 1, and set ilnterruptNo2 to
401.

3. When setting MO = ON, DHCCNT counter starts to count. At the same time, set the DHCCMP
parameter for the module, and start to wait for counter compare arrival.

4. When counter value reaches diCompareValue1 , External event corresponding to ilnterruptNo1 will be
Run, and Y0.0 will be toggled (alternating ON/OFF).

5. When counter value reaches diCompareValue2 , External event corresponding to ilnterruptNo2 will be
Run, and Y0.1 will be toggled (alternating ON/OFF).

1 DFB_DHCCNT_O
DFE_DHECCNT
vo JEE—Enable bBusy = [
LS02HC LocalID[ o —|byLocalID dicurCnt — [ o ]
LS02HC_Channel [ 1 —|usiChannelWo byCur3sI_SingleTurn— [0 |
CNT_Update | ENG3==tUpdate byCursSSI_MultiTurn— [0 |
1 —usikAction wS5IStatus — [ o |
0 —|diActionValue wRefCnt — [ o |
bDir =
uiCntStat [— |I|
bError =
ErrorCode — |DFE_NO_ERR
2 DFB_DHCCMP_O
DFB_DHCCMP o
M0 G bEnable bBusy =
AS02HC LocalID[ 0 |—|byLocalID rMatchl [~ S
AS02HC Channel [ 1 |—|usiChannelNo EMatch2 =
DHECCMP UpdateSetting [EXiaa==bUpdate bError [=
AS02ZHC CompareValuel diCompareValuel ErrorCode — |DFE_NO_ERR
LS02HC ActionValuel[ 3  |—{iActionValuel
ASO2HC_Y OutputNel[ o |—iY¥ OutputNol
AS02HC_iInterruptNol iInterruptNol
ASO2HC_iCompareValueZ diCompareValus2
RS02HC_ActionValue2 iActionValue2
AS02HC_Y OutputNo2 i¥ oOutputNo2
AS02HC_iInterruptNo2 iInterruptNo2

® Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.18. DFB_DHCCMPT

DFB_DHCCMPT compares the count value of the HC module with the matrix table, and output the action when the

condition is valid.

FB/FC Instruction Graphic Expression ST Language
FB  |DFB_DHCCMPT | | e Ore-PHEGHPT beusyl— | DFB_DHCCMPT(
—ibyLocalD iCurrentNof—
—usiChannelNo bErrorf— —
—!Jugdate : ErrorCEode— bEnabIe'_’
Tacompareialoe byLocallD:= ,
—aAdction
— e usiChannelNo:=,
—alnterruptNo
bUpdate:=,
iComparelLength
aCompareValue
aAction:=
aY_OutputNo:=,
alnterruptNo:=,
bBusy=>,
iCurrentNo=>,
bError=>,
ErrorCode=>);
® Inputs
Setting Value
N Functi Data T
ame unction ke (Default value)
bEnable Run function block BOOL TRUE/FALSE (FALSE)
byLocallD Expand module number BYTE 0-31 (0)
usiChannelNo | Channel number USINT 1-2 (1)
bUpdate Update parameter flag BOOL TRUE/FALSE (FALSE)
iCompareLen The number of rows of the table INT 2-10 (2)
gth
aCompareVa The storage source of the 32-bit value | ARRAY[0..9]OF DINT |-2, 147, 483, 648-2, 147,
lue to be compared in the compare table 483, 648 (0)
aAction The action storage source in the table ARRAYI0..9]OF INT 0-8 (0)
when comparison is complete and the
action condition is reached
aY_OutputNo The storage source of the Y output ARRAYI0..9]0F INT 0-3 (0)
No. in the table when comparison is
complete and the action condition is
reached
alnterruptNo The storage source of the external ARRAYI0..9]OF INT 0, 400-431 (0)
event interrupt No. in the table when
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Setting Value

N Euncti Data T
ame unction ata lype (Default value)

comparison is complete and the action
condition is reached

¢ Outputs
Name Function Data Type Setting Value (Default value)
bBusy The FB is running. BOOL TRUE/FALSE (FALSE)
iCurrentNo | The number of INT 0-10 (0)

conditions and
actions that has been
compared so far.

bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error code DFB_AS_MODULE_API_ER DFB_AS_MODULE_API_ERROR
ROR (DFB_NO_ERROR)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable shifts to true When bEnable shifts to false
iCurrentNo Display according to the number of the group that | When bEnable shifts to false

currently has compare arrived.
bError When an error occurs during the running or there | When bEnable shifts to false
ErrorCode are incorrect input values.

® Timing Diagram

bEnable

bBusy ]

bError

® Function
© |t is suggested that this instruction be placed under Main Task.
© This function is supported by AX-3 firmware V1.0.2 and later.
© The output point Y0.0-Y0.3 in this instruction is the output point on the 02HC module.

© The DHCCMPT instruction is used for the AS02HC-A instruction. The order of comparison is cyclic
according to the order set in the group. When the number of comparison reaches the last compare
value, the next compare value will be reset as the first compare value. The DHCCMPT instruction
is limited to be used when the counter counts in one direction (Changing the direction will cause
incorrect action), and up to 10 compare values can be set. Compare values need to be sorted by
incremental or decremental numbers. For incremental sorting, the counter needs to counting up, and
only positive numbers for compare value. For decremental sorting, counter needs to counting down,
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(¢]

(e]

and only negative numbers for compare value. When the counting reaches the preset compare
value, it will output pint and counter according to your setting, and the request the host to interrupt.

DHCCMPT needs to be used with the DHCCNT instruction. Only when DHCCNT starts, counter
value counts according to the input signal, and perform compare action.

Complete iCompareLength, aCompareValue, aAction, aY_OutputNo, and alnterruptNo parameter
setting before running the instruction. bEnable will write the parameter once when it is first started.

The parameters of iCompareLength, aCompareValue, aAction, aY_OutputNo, and alnterruptNo
can be changed during running. The changing methods is to set them as new values, and then set
bUpdate to On. When the changing is complete, the instruction will clear the bUpdate flag to Off.

byLocallD specifies module numbers. The number of the first module on the right of the controller is
0, the number of the second module on the right of the controller is 1, and so on. All modules must
be counted. The maximum number of modules is 32.

usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

iCompareLength is the number of groups of compare tables. Its compare action is cyclical according
to the set group numbers. The group number length can be set to 2—10. When the set value is out of
this range, the instruction will not be run, and the error code shows.

aCompareValue is the storage source of the compare vale, and its type is ARRAY[0..9] OF DINT.
Compare values needs to be sorted by incremental or decremental numbers (each compare value
needs to be different). For incremental sorting, counter needs to counting up, and only positive
numbers for compare value. For decremental sorting, counter needs to counting down, and only
negative numbers for compare value.When selecting the counter form as Linear Counter, each vale
in aCompareValue needs to meet “Minimum counter value < aCompareValue < Maximum counter
value”.

When using SSI encoder and the counter form is set as Absolute Position, each value in
(MT+sTlength)
aCompareValue needs to meet “0 < aCompareValue <2

Note that compare arrival timing will be different according to the input interface “Pulse input” or
“SSI input” as shown in the following figure.

Ex. aCom pareValue=5

Countingup Counting down

aCompareValue | - - -

Counted Value L L GG

Pulse Input -
Timing to consid eras reaching the target |-| ﬂ

58 Input -
Timing to consid eras reaching the target |-| \ |-|

Take aCompareValue = 5 as an example, SSI input compare arrival timing occurs in the counter
value 4—5 and 6—5 instantaneous. For pulse input, when counting up, compare arrival timing
occurs in the counter value 5—6 instantaneous; when counting down, compare arrival timing
occurs in the counter value 5—4 instantaneous.

aActionis the specified action code when compare arrives. The functions are as below:
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aAc
tion

Function

Note

No action

aY_OutputNo specifies the output point
Off.

aY_OutputNo specifies the output point
On.

aY_OutputNo specifies the output point
Toggle output (alternating ON/OFF).

aY_OutputNo specifies the output point Off
+ clear the channel counter value.

aY_OutputNo specifies the output point On
+ clear the channel counter value.

aY_OutputNo specifies the output point
Toggle

(alternating ON/OFF) + clear the
channel counter value.

Clear the channel counter value.

In addition to clearing the channel counter
value, clear iCurrentNo to 0.

Clear the channel counter value + all
aY_OutputNo specify the output point Off.

Same as aAction = 7 clearance, and clear
all specified aY_OutputNooutput.

Note: There will be a little delay between compare arrival occurrence and Action running. The
maximum delay time is 100us.

© aY_OutputNo is specified output point number. The function is as the following:

aY_OutputNo Output Point
0 Y0.0
1 YO0.1
2 Y0.2
3 Y0.3

© alnterruptNo is specified interruption number. The function is as the following:

alnterruptNo

Action

Not to set interruption

4ono

oo = 00-31, Interrupt_400_ModulelNO to Interrupt_431_ModulelN31
of the corresponding External event

The corresponding Task will be started when compare arrives.

© jCurrentNodisplays the number of the group that currently has compare arrived. For example, when
the counter value is 200, which is lower than the group number 1 in the following compare table, the
iCurrentNo value is 0; when the counter value reaches 1000, which equals to the group number 1 in

the following compare table, the iCurrentNo value is 1.

© Refer to the following table for the operator description of aCompareValue, aAction, aY_OutputNo,
alnterruptNo, and iCurrentNo. In the table, the iCompareLength value is assumed as 6.
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© . aActionSpecif
urrentNo . .
aCompareValue | ied Act|or.1 after aY_OutputNoO | alnterruptNolnter
Item Nu Source of Value comparison utout Number ruption Number
mber to be compared and condition P P
is reached

1 1000 2(0n) 0(Y0.0) 400
2 2000 2(0n) 1(Y0.1) 401
3 3000 3(Toggle) 0(Y0.0) 402
4 4500 2(0n) 2(Y0.2) 403
5 5500 1(Off) 3(Y0.3) 404
6 6500 1(Off) 1(Y0.1) 405

© When the instruction is started (bEnableis from Off to On) and the bUpdate flag is set to On to

change the parameter, the instruction will compare all the compare values in the compare table set
by users according to the current counter vale. The group values that are smaller than the current
counter value will Run the compare arrival action. For example, when the instruction starts with
the counter value 3500, the actions numbered 1 —3 (compare value < current counter value) in the
compare table will be Run once with the compare arrival action (Y0.0=0On, Y0.1=0n, Y0.0 Toggle
(alternating ON/OFF)), and iCurrentNowill be set to 3.

If bEnable is from On to Off, it means that shutting the table compare output function. iCurrentNo
status display will return to 0. The output point state is not changed by the instruction being off.
Counter remains counting, but no more comparison.

If any error situation occurs during startup, the bError error flag will be set to ON. You can refer to
ErrorCode for troubleshooting.

® Programming Example

1. Set the parameters of the relevant input pins as shown in the following figure (The settings in the

following figure are equivalent to those shown in the following table).

Scope MName Address  Data type Initialization
¥ VAR DHCCMPT_Length INT 10
¥ VAR DMCCMPT_CompareTable ARRAY [0..5] OF DINT [1000, 2000, 3000, 4000, 5000, 6000, 7000, 8000, 5000, 10000]
# VAR  DMCCMPT_ActionTable ARRAY [0..5] OF INT [10(3)]
¥ VAR DMCCMPT_YTable ARRAY [0..9] OF INT 01,2301,230,1]
¥ VAR DMCCMPT_InterruptTable ARRAY [0..9] OF INT [400, 401, 402, 403, 404, 405, 406, 407, 408, 405]
@ o aActionSpecif
urrentNo . .
(o Val d Act fit
abompareva’ue led Ac |0|_1 atter aY_OutputNoO | ainterruptNolinte
Item Nu Source of Value comparison utout Number rrubtion Number
mber to be compared and condition P P
is reached

1 1000 3 (Toggle) 0 (Y0.0) 400

2 2000 3 (Toggle) 1(Y0.1) 401

3 3000 3 (Toggle) 2(Y0.2) 402

4 4000 3 (Toggle) 3(Y0.3) 403

5 5000 3 (Toggle) 0(Y0.0) 404

6 6000 3 (Toggle) 1(Y0.1) 405

7 7000 3 (Toggle) 2(Y0.2) 406
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© . aActionSpecif
urrentNo . .
Val A
aCompareValue ied ctlor.1 after aY_OutputNoO | alnterruptNolnte
Item Nu Source of Value comparison utout Number rrubtion Number
mber to be compared and condition P P
is reached

8 8000 3 (Toggle) 3(Y0.3) 407
9 9000 3 (Toggle) 0(Y0.0) 408
10 10000 3 (Toggle) 1(Y0.1) 409

. When EN is OFF—ON, the instruction will compare all the compare values in the compare table set
by users. The group values that are smaller than the current counter value will Run the compare
arrival action. Because the counter value is still smaller than the first compare value 1000 when
startup. No compare arrival specified action will be Run, and iCurrentNo is 0 currently.

. When the counter value reaches 1000, compare arrives the first compare value (If it is pulse input,
compare arrival specified action will be Run when the counter value is 1000—1001).

. When the counter value reaches 2000, compare arrives the second compare value, Y0.1 is OFF=2>ON,
401 interruption program is running, and iCurrentNo=2.

. When the counter value reaches 3000, compare arrives the third compare value, Y0.2 is OFF=>»ON,
402 interruption program is running, and iCurrentNo=3.

. When the counter value reaches 4000, compare arrives the fourth compare value, Y0.3 is OFF=>ON,
403 interruption program is running, and iCurrentNo=4.

. Follow this rule to continue compare arrival from the fifth to tenth compare value. At this time
iCurrentNo=10. Because the last comparison has done, next compare vale will be set as the first
compare value 1000.

. When the ring counter counts to 1000 again, compare arrives the first counter value, Y1.0 is
ON=>OFF, 400 interruption program is running, and iCurrentNo=1. Follow this rule to Run the
subsequent comparison.

1 DFE_DHCCNT_0
DFE_DHCCNT
=N [ EE—{bEnable bEusy ~ S
ASO2HC LocallD[ o —byLocallD dicurCnt— [ o |
AS02HC_Channel [ 1_|—{usiChannelNo byCurSSI_SingleTurn— [0 |
CNT Update | ERRG=~blUpdate byCurSSI_MultiTurn— [ o]
1 —usikcticn wS5I5tatus — |I|
0 —|diActionValue wRefCnt — [ 0|
rDir = S
uiCntStat — |I|
bError =
ErrorCode — [DFE_NO ERR
2 DFE_DHCCMPT_0
DFB_DHCCMET
EN 3= bEnable bBusy =
AS02HC LocalID[ o |—byLocalID iCurrentWo — o |
AS02HC Channel [ 1 |—usiChannelNo bError =
DECCMPT_UpdateSetting [[EAtGag==bUpdate ErrorCode — [DEB_NO_ERR
DHCCMPT Length iCompareLength
DMCCMPT CompareTable —jaCompareValue
DMCCMPT_ActionTable —&alAction
DMCCMPT YTable —a¥ COutputNo
DMCCMPT_InterruptTable —jalnterruptHo
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¢ Timing Diagram

10000
9000

8000

I

*1 iz | E *4 is [6 |7 |8 jg Jio N 10

|

7000
6000
5000
4000
3000
2000
Channel1 100
Counter 0
Value
EN
iCurrenNo 0
Y0.0 [
Y0.1
Y0.2 |
Y0.3

EE
.
L

¢ Supported Devices
© AX-3 series
¢ Library

© DL_ASModuleAPI_AX3.library
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6.19. DFB_DHCMEAS

DFB_DHCMEAS measures the HC module frequency and rotation speed.

FB/FC Instruction Graphic Expression ST Language
FB DFB_DHCMEAS bl LCEENEEREIEAS peusy— | DFB_DHCMEAS(
by.LocallD diFrequ.enc)' :
s Cmete &l | bEnable:=,
udiPulsePerRev ErrorCodef—
iSamplingTime byLOCﬁ”D:= ,
iMovingAvgWindow
usiChannelNo:=,
bUpdate:=,
udiPulsePerRev:=,
iSamplingTime:=,
iMovingAvgWindow
bBusy=>,
diFrequency=>,
diRPM=> ,
bError=>,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run function block BOOL TRUE/FALSE (FALSE)
byLocallD Expand module number | BYTE 0-31 (0)
usiChannelNo Channel number USINT 1-2 (1)
bUpdate Update parameter flag |BOOL TRUE/FALSE (FALSE)
udiPulsePerRev Counting quantity per UDINT 1-4294967295 (1)
lap
iSamplingTime Sampling period (unit: INT 1-1000 (1)
ms)
iMovingAvgWindow Average number of INT 1-10 (1)
moves
® Outputs
Name Function Data Type Setting Value (Default value)
bBusy The FB is BOOL TRUE/FALSE (FALSE)
running.
diFrequency Average DINT -2, 147, 483, 648-2, 147, 483,
measurement 648 (0)
frequency
results
diRPM Average DINT -2, 147, 483, 648-2, 147, 483,
rotation speed 648 (0)
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Name Function Data Type Setting Value (Default value)
measurement
results
bError FB instruction | BOOL TRUE/FALSE (FALSE)
error flag
ErrorCode Error code DFB_AS MODULE_API_ERROR DFB_AS _MODULE_API_ERROR
(DFB_NO_ERROR)

¢ Output Updating Timing

Name

Timing for shifting to TRUE

Timing for shifting to FALSE

bBusy

When bEnable shifts to true

When bEnable shifts to false

diFrequency

Continuously update after bEnable

When bEnable shifts to false

diRPM Continuously update after bEnable When bEnable shifts to false

bError When an error occurs during the running or there | When bEnable shifts to false
are incorrect input values

ErrorCode

¢ Timing Diagram

bEnable

bBusy

bErrar

® Function

© It is suggested that this instruction be placed under Main Task.

© This function is supported with AX-3 firmware V1.0.2 and later.

© The output point Y0.0-Y0.3 in this instruction is the output point on the 02HC module.

© The DHCMEAS instruction is ASO2HC-A dedicated instruction. Its functions are frequency and
rotation speed measurements.

© DHCMEAS needs to be used with the DHCCNT instruction. Only when DHCCNT is started, the
counter value counts according to input signals, and the measurement results are calculated by the
change of the counter values.

© Complete setting udiPulsePerRev, iSamplingTime, and iMovingAvgWindow parameters before
running the instruction. bEnable will write the parameter once when it is first started. If users want
to change parameters during running, the change method is to set new values first, and then set
the bUpdate flag to On. When this instruction completes the change, the instruction will clear the
bUpdate flag to Off.

© byLocallD specifies module numbers. The number of the first module on the right of CPU is 0,
the number of the second module on the right of CPU is 1, and so on. Regardless of any type of
modules, all modules must be counted. The maximum number of modules is 32.
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© usiChannelNo specifies the channel numbers. The number of channel one is 1, and the number of
channel two is 2.

© udiPulsePerRev is the counter value of one rotation of the encoder, and its setting range is 1—
4294967295 (H'00000001-H’ FFFFFFFF).

© jSamplingTime is sampling period, and its setting range is 1-1000 (unit: ms). According to the setting
of iSamplingTime, diFrequency frequency measurement result output and diRPM rotation speed
measurement result output will have different resolution.

diFrequencyresolution= 1000 + iSamplingTime{unit : Hz)
diRPMresolution = 60000 + (iSamplingTime x udiPulsePerRev)unit : rev/ min)

Because the rotation speed calculation method is based on the CurCnt counter value of the
beginning and end of the sampling period, the following situations need to be excluded when
designing sampling periods.

Encoder Type Counter Type Factors to Effect Measurement Accuracy
Incremental encoder | Ring Counter Displacement exceeds 23V in the sampling
period.
Linear Counter Displacement exceeds 23V in the sampling

period, or the counter value exceeds the
upper/lower limit.

Absolute SSI Shows absolute . 2(MT+STICNBM) -1
- Displacement exceeds in the
encoder position . .
sampling period.
Ring Counter Displacement exceeds 23" in the sampling

period.

© iMovingAvgWindow is the average number of times, which performs moving average to
measurement results. Its setting range is 1-10.

© diFrequency is the result of average measurement frequency (unit: Hz). The calculation method of
the frequency is as below:

_ CurCnt(t+iSamplingTime) — CurCnt(t)
iSamplingTime (ms) x 1 03

diFrequency(Hz

© diRPMis the result of the average rotation speed measurement (unit: rev/min). The calculation
method of the rotation speed is as below:

diRPM rev | minl = (Cljernt(t+|SampI|.ngT|mt.e) —.CurCnt(t) ) X 5530
udiPulsePerRev x iSamplingTime(ms) x 10

© When the instruction stops, it means that the measurement function is disabled, and
diFrequencyand diRPMwill remain the same and no more update.

° Note that when the counter value is cleared or users change the counter value, the calculation result
of diFrequency and diRPM of the sampling period will be affected.

© If any error situation occurs during startup, the bError error flag will be set to ON. You can refer to
ErrorCode for troubleshooting.
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® Programming Example: Incremental encoder

1. Set CH1 Input Interface in AS02HC-A Parameters to Pulse Input, set Pulse Type to A/B phase
(2x), and set Counter Type to Ring counter as shown in the following figure:

] AsoZHC A x
ASD2HC-A Parameters Parameter

# CH1Input Interface
ASDZHC-A /0 Mapping

=+ [ Channel 1 Pulse Input parameter
= ) CH1 Pulse Input Settings
i Pulse Type
# Counter Type

Status

Information

Type
Enumeration of WORD

Enumeration of UINT
Enumeration of UINT

AfB phase ()

Ring counter

Value  DefaultValue
Pulse Input

AfB phase (2x)

Ring counter

2. Set udiPulsePerRev to 1000, set iSamplingTime to 1000, and set iMovingAvgWindow to 10.

3. When setting MO=ON, the DHCCNT counter starts to count. At the same time, set the DHCMEAS
parameters to the module, and start to measure frequency and rotation speed. The pulse number
counted every 1000ms is displayed in diFrequency and diRPM .

4. When the motor operation frequency is 5kHz, diFrequency shows 5kHz, and diRPM shows 300rev/

min.

1

DFE_DECCNT_0

uo [ tEnable

AS02HC LocalID[ o |—{byLocallD

CNT Update |ES==tlUpdate

1 —jusilActicn

A502HC_Channel usiChannelNao

0 —|diRctionValue

DFE_DHCCNT
bBusgy =
diCurCnt — 406
byCurssSI_SingleTurn— [ o |
byCursSsI MultiTurn— [ 0 |
w33IStatus — |I|
whefCnt — |I|
bDir =
uiCntStat — |I|
bError =
ErrorCode — [DFE_NO ERR

B

DFE_DHCMEAS 0

1o I

LS02HC LocalID[ o |

LS02HC Channel

DECMEAS Update A==

AS02HC PulsePerRev
AS02HC SimpleTime
AS02HC AVEWindow

DFB_DHCMERAS

bEnable bBusy
byLocalID diFrequency
usiChannelNao diRFM
bUpdate bError
udiPulsePerRev ErrorCode
iSamplingTime

iMovingAvgWindow

m—

¢ Supported products
© AX-3 series
® Library

° DL_ASModuleAP|_AX3.library
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6.20. DFB_DADLOG

DFB_DADLOG records the analog input module data.

FB/FC | Instruction Graphic Expression ST Language
FB  |DFB_DADLOG | | ore-pABtoc boonel— | DFB_DADLOG(
—{byRemoteID bBusyl—
oahanneing st | PENable:=,
Tlperod T benor | byRemotelD:=
— ST | pylocallD:=
usiChannelNo:=,
iMode:=,
iPeriod:=,
iTotalPoints:=,
iPostTrigger:=,
bDone=>,
bBusy=>,
alntegerData=> ,
aFloatData=>,
iCurPointNo=>,
bError=> ,
ErrorCode=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run function block BOOL TRUE/FALSE (FALSE)
byRemotelD* CPU or remote module BYTE 0: CPU
1-15: remote module (0)
byLocallD Expansion module ID BYTE 0-31 (0)
usiChannelNo Specified channel number USINT 1-2 (1)
iMode Output mode setting INT 0-3 (0)
iPeriod Speed fetch cycle time INT 10—-1000 (1000)
iTotalPoints total number of records INT Refer to the description in the
Function description (1)
iPostTrigger Number of records after INT Refer to the description in the
triggering Function description (0)
*Note: Only support mode O.
¢ Outputs
Name Function Data Type Output Range (Default value)
bDone When the pulse output is done |BOOL TRUE/FALSE (FALSE)
bBusy The FB is running BOOL TRUE/FALSE (FALSE)

211



AX Series Standard Instructions

C

hapter 6: Module Read-write Instructions

Name

Function

Data Type

Output Range (Default value)

alntegerData

The device that stores the
record value when Format is
Integer

ARRAY [0-1999]
OF INT

Refer to chapter 15.2.1 of AS Module
Manual (0).

API_ERROR

aFloatData The device that stores the ARRAY [0-1999] Refer to chapter 15.2.1 of AS Module
recorded value when Format is OF REAL Manual (0).
Floating

iCurPointNo Accumulated record points INT 0-2000 (0)

bError FB instruction error flag BOOL TRUE/FALSE (FALSE)

ErrorCode Error Code DFB_AS MODULE_|DFB_AS MODULE_API_ERROR

(DFB_NO_ERROR)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the running of FB is complete When bExecute shifts to FALSE
bBusy When the running of FB starts When bExecute shifts to FALSE

alntegerData

Keep updating until the record is complete.

When bExecute shifts to FALSE

aFloatData Keep updating until the record is complete. When bExecute shifts to FALSE

iCurPointNo Keep updating until the record is complete. When bExecute shifts to FALSE

bError When an error occurs during the running or there | When bExecute shifts to FALSE
are incorrect input values

ErrorCode

¢ Timing Diagram

bEnable

bDone

bBusy

bError

® Funtion

© This function is only supported by the AX-3 series firmware version V1.0.3 or above.

© This instruction is used for analog input modules (ASO4AD—-A, AS06XA-A, AS02ADH-A). It is used
to enable/disable the recording function, and send the recorded data from the module to the specified
alntegerData or aFloatData (depends on the Format setting in the module Parameters page).

© The specifications of the Record Period and the number of points corresponding to each Model are
described in the following table. For detailed usage, refer to the iMode parameter description.

212




AX Series Standard Instructions

Chapter 6: Module Read—write Instructions

types fixed period (Fixed period + Trigger Start)
mode, trigger position designation (Fixed period
+ Trigger position Assign) recording mode:

Setting range 1-32000, selectable time unit
20us/40us/80us

(Note: The time unit is the sampling period set
by HWCONFIG)

Point Logging mode:

One point is recorded every time the external
input point is triggered, and there is no fixed
period; the trigger timing of the external input
point is set by HWCONFIG.

Channel 1 triggers when X0.0 shift to TRUE or
FALSE

Channel 2 triggers when X0,1 shift to TRUE or
FALSE

Model Record Period Number of Records
AS04AD-A Fixed period mode: The setting range is 1-100, | Fixed to 500 records
ASOBXA-A and the unit time is fixed at 10ms.
AS02ADH-A Fixed period (Fixed period) mode, trigger start Can 1-2000 records

© byRemotelD specifies the group number of the analog input module connected to the right side of
the host or the right side of the remote module, the host number is 0, the number of the first remote
module is 1, and so on, the maximum number of groups is 15.

© byLocallD specifies the module number. The sequence number of the modules connected to the right

side of the host starts from 0, second module is 1, and so on. Regardless of any type of modules,
they must be counted, and the maximum number of modules is limited to 32 units.

© usiChannelNo specifies the channel number. Channel 1 is numbered 1, channel 2 is numbered 2.

© iMode is recording mode. Modes supported by each Model are shown in the table below.

Applica . Recording Mode
M Val N
ble Model iMode Value ame Descroption
ASO4AD—A Fixed Period mode Run fixed period records
ASO06XA-A
ASO02ADH-A Fixed Period mode Run fixed period records

Fixed period + Trigger Start mode

Waiting for the trigger signal
of the external input point.
When the trigger is received,
the fixed period recording is
running immediately.

Point Logging mode

No fixed period. One record
is recorded every time

the external input point is
triggered.

Fixed period + Trigger Start mode

The external trigger timing

pninf can be cpnr‘ifinr‘l to
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Applica . Recording Mode
Mode Value Name
ble Model ! “ Descroption

record the data recorded
in the fixed period before /
after.

1. Fixed period (Fixed period) mode:

Set iMode=0, the command bEnable is turned on to Run the recording with the set
Record Period. When the set total number of records is completed, the bDone flag will be
automatically set to TRUE.

Example:

Set iTotalPoints = 2000

bEnableg |_| I_

CuPointNo | 1~1999 | 200 | 0~19% |2000

bDone |—| ’_

2. Fixed period + Trigger Start mode:

Set iMode=1, turn on the command bEnable before starting the recording. When the
external trigger input point is triggered, the recording will be Run with the set Record Period
immediately, and the bDone flag will be automatically set to TRUE when the recording is
completed. Any operation on the external trigger input point will not affect the recording
until the set total number of records is completed; however, when the record number has
been completed and the bDone flag is TRUE, the external input point can be re—triggered
to start a new record. A round of records does not need to be closed and restarted by

bEnable.
Corresponding to external trigger input signal source
(?:::;ZI (Set the trigger timing of the external input point in the
External Trigger Input of the module Parameters)
Channel 1 Triggers when X0.0 shift to TRUE or FALSE
Channel 2 Triggers when X0,1 shift to TRUE or FALSE
Example:

Set iTotalPoints = 2000. The trigger timing of the external input point is set as the rising
edge trigger.
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) mt;EnableJ |_
exﬁernaﬁ ﬂ ﬂ
trigaer

iCurPainNo___ 0| 1~1999 |_2000 | 0~1999 {2000

bDone I_

The fixed period + trigger start mode is similar to the fixed period mode, but the recording
start timing of the fixed period mode will be affected by the host scan time and module
communication time, causing delay, refer to below picture. In the Fixed period mode, it is
assumed that MO is the device that controls the DADLOG command bEnable. When MO is
turned OFF—>0ON, the module does not start recording immediately, but with a small delay.

A

A Fixed period mode record point
|:| Trigger start mode record point

LY

0
Fixed period mode |

MOJ

Record stan

Host scan time +
Communication delay

Trigger fixed period mode |

Exte mal Trigger
input

Record start |

3. Point Logging Mode:

Set iMode=2. Turn on the command bEnable before starting to record. Each time the
external trigger input point is triggered, one record will be recorded. When the set total
number of records is reached, the bDone flag will be automatically set to TRUE; if wish to
continue recording after the bDone flag is TRUE, you must restart the command.

Corresponding to external trigger input signal source
Record

Channel (Set the trigger timing of the external input point in the

External Trigger Input of the module Parameters)

Channel 1 | Triggers when X0.0 shift to TRUE or FALSE

Channel 2 | Triggers when X0,1 shift to TRUE or FALSE

Example:

Set iTotalPoints = 2000, The trigger timing of the external input point is set as the rising
edge.
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.
2 2000
I L T S TP
U . .
bEnable | ' )
External trigger input 'ﬂ_ﬂ ﬂ ﬂj ﬂ ﬂ ﬂ ﬂ
icurroimie Q[ 1] 2 | 3 ._ 1998 II 2000 [o] 1 | 2 a3 J4
bDone 19%'

4. Fixed period + Trigger position Assign Mode:

Set iMode=3, and set the iTotalPoints and iPostTrigger parameters. This mode is triggered
by an external input point and records a specific number of strokes before/after the trigger
according to the setting. After using the command bEnable to enable this recording mode,
ASO02ADH-A will start to wait for the external trigger input signal, and start sampling
immediately after the signal is triggered. When the Number of Records reaches the set
number of records, the bDone flag will be automatically set to TRUE. The iCurPointNo
value is 0 before the trigger. After the trigger, the module starts to send the record data
before the trigger to the host, so the iCurPointNo value will gradually catch up with the
accumulated record number.

Corresponding to external trigger input signal
source (Set the trigger timing of the external input point
in the External Trigger Input of the module Parameters)

Record
Channel

Channel 1 | Triggers when X0.0 shift to TRUE or FALSE

Channel 2 | Triggers when X0,1 shift to TRUE or FALSE

Example:

Set iMode=3, iTotalPoints = 2000, iPostTrigger = 1500, means that the position of the 501st
point (iTotalPoints — iPostTrigger) will be the first data recorded by the current external

trigger.
< iTotalPoints : 2000 > P iTotalPoints : 2000 >
7 i i
Wl v s | VrLrlrdridid 7 ' . |
iPostTrigger: 1500 - - iPostTrigger : 1500
. . )
0 t

terabe_|
Input by ﬂ ﬂ

external trigger ¥ : Uy
iCurPaintNo 0 I_ 1~1999 _] 2000 X 0 [_ 1~1999

bDone

a. iPeriod is set for Record Period, the description is as follows:

Model iPeriod Range iPeriod Unit

AS04AD-A 1-100 Fixed as 10ms, cannot be changed.
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Model iPeriod Range iPeriod Unit
ASO6XA-A
AS02ADH-A 1-32000 The sampling cycle time must be set by

AS02ADH-A Parameters, 20us, 40us and
80us can be selected.

If "iMode=2: Point Logging Mode" is
used, this iPeriod setting is invalid.

b. iTotalPoints is the total number of records. This parameter is only valid for
AS02ADH-A, and can be set up to 2000 points; other models are fixed at 500 points
regardless of the setting of this parameter.

Model Total Recordm Setting Range
AS04AD-A The setting is invalid, fixed at 500.
ASO06XA-A
ASO02ADH-A Can be set, 1-2000 records.

c. iPostTrigger is the points recorded after the trigger occurs. This parameter is used
in combination with the total number of records iTotalPoints to record the data
before and after the trigger. This parameter is only used in Fixed period + Trigger
position Assign mode (iMode=3), and is invalid in other modes. Be cautious that
this value should not be greater than the total number of iTotalPoints. If it exceeds,
it will automatically use the iTotalPoints value as Number of Records.

Example: If set iTotalPoints = 100, iPostTrigger = 200. Since iPostTrigger is greater
than the total number of records, iPostTrigger will be automatically regarded as
100, so only 100 records after the trigger will be recorded.

Model iPostTrigger Setting Range

AS02ADH-A | 0—-2000 records (Must not be greater than the total number of
iTotalPoints records)

Example:

Set iTotalPoints= 100, iPostTrigger= 700, the 1000 records include the first 300 records and
the last 700 records triggered by the external trigger input point.

® alntegerData and aFloatData are specified arrays to store record values. (According
to the Format setting in the parameters page of the module to determine which array
to store in, the value in the other array will be cleared to 0).

® CurPointNo is to display the number of records that the module has sent back to the
host. When the record is in progress, the iCurPointNo value may not be displayed in
a consistent value due to the influence of the scanning cycle.

bDone is the flag of record completion. When bDone is OFF—>0N, it means that all
record values have been transferred to the specified alntegerData or aFloatData
array. The bDone flag will be automatically initialized to OFF when bEnable changes
from OFF—>ON.

If the command is closed, the specified channel will stop updating the values in the
right half of the command.

When any error occurs during startup, the bError error flag will be set to ON. Refer to
the error code of ErrorCode for troubleshooting.
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® Supported products
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.21. DFB_DADPEAK

DFB_DADPEAK records the Analog input module peak.

FB/FC Instruction Graphic Expression ST LANGUAGE
DFB_DADPEAK
FB DFB_DADPEAK N = beusyl— | DFB_DADPE
—{byR. telD iMaxvaluef—
“loytocain nvalue— | AK(
—{usiChannelNo rMaxvalue —

mminvalue— | bEnable:= ,

bErrorf—

ErrorCodef— byRemoteID:= ,
byLocallD:=,
usiChannelNo
bBusy=>,
iMaxValue=>,
iMinValue=>,
rMaxValue=>,
rMinValue=> ,
bError=> ,
ErrorCode=>);

® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run function block BOOL TRUE/FALSE (FALSE)
byRemotelD* The CPU or remote BYTE 0: CPU
module ID 1-15: Remote module
(0)

byLocallD Expansion module ID BYTE 0-31 (0)

usiChannelNo Specify channel number [USINT 1-2 (1)

Note: Only support mode 0.

® Outputs
Name Function Data Type Output Range (Default value)

bBusy Indicates that the BOOL TRUE/FALSE (FALSE)
function block is
running

iMaxValue Maximum value when | INT Refer to AS Module Manual chapter
Format is Integer 15.2.1 of (0)

iMinValue Minimum value when INT Refer to AS Module Manual chapter
Format is Integer 15.2.1 of (0)

rMaxValue Maximum value when | REAL Refer to AS Module Manual chapter
Format is Floating 15.2.1 of (0)

rMinValue Minimum value when REAL Refer to AS Module Manual chapter
Format is Floating 15.2.1 of (0)
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Name Function Data Type Output Range (Default value)
bError FB instruction error flag | BOOL TRUE/FALSE (FALSE)
ErrorCode Error Code DFB_AS_MODULE_API_ER DFB_AS_MODULE_API_ERROR
ROR (DFB_NO_ERROR)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When the running of FB starts When bExecute shifts to FALSE
iMaxValue Continuous update after bEnable When bExecute shifts to FALSE
iMinValue Continuous update after bEnable When bExecute shifts to FALSE
rMaxValue Continuous update after bEnable When bExecute shifts to FALSE
rMinValue Continuous update after bEnable When bExecute shifts to FALSE
bError When an error occurs during the running or there | When bExecute shifts to FALSE
ErrorCode are incorrect input values

® Timing Diagram

bEnable

bEusy '

bError

® Funtion

© This Function is only supported with AX-3 series firmware version 1.0.3 or later.

© AX-3 series firmware version 1.0.7 or later supports ASO8AD_B and ASO08AD_C modules (v1.0.2 or
later).

© The DADPEAK command is a dedicated command for analog input modules (AS04AD-A, AS08AD—
B, AS08AD-C, AS06XA-A, AS02ADH-A), and its Function is to enable/disable the module to record
the peak value.

© byRemotelD specifies the group number of the analog input module connected to the right side of
the host or the right side of the remote module, the host number is 0, the number of the first remote
module is 1, and so on, the maximum number of groups is 15.

© byl ocallD specifies the module number, the sequence number of the modules connected to the right
side of the host, the number of the first module is 0, the number of the second module is 1, and so
on, regardless of any type of modules, they must be counted, and the maximum number of modules
is limited. for 32 units.

© usiChannelNo specifies the number of the counter channel to be controlled, the number of Channel
1is 1, and the number of Channel 2 is 2.

© According to the Format setting in the module Parameters page, determine whether the maximum
and minimum values are placed in iMaxValue and iMinValue or in rMaxValue and rMinValue. The
maximum and minimum values of another Data Type will be cleared to 0.
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© The following describes the maximum and minimum values of INT or REAL type represented by
MaxValue and MinValue.

© MaxValue and MinValue are the maximum and minimum values respectively. When bEnable is
changed from OFF—>0ON, MaxValue and MinValue will be initialized to the latest measurement
value, and then the peak value recording Function will start, and the channel will continue to detect
the maximum and minimum values. value and update to MaxValue and MinValue.

° If bEnable changes from ON to OFF, it means that the peak value recording function is turned off.
At this time, the content values of MaxValue and MinValue will remain unchanged and will not be
updated.

© When any error occurs during the startup process, the bError flag will be set to ON. Refer to the error
code of ErrorCode for troubleshooting.

¢ Supported Devices
© AX-3 series
® Library

° DL_ASModuleAP|_AX3.library
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6.22. DFB_ SCMRS

DFB_ SCMRS sends and receives communication data via the COM port.

FB/FC | Instruction

Graphic Expression

ST Language

FB DFB

SCMRS

[bEn,

able := FALSE]
[ComPort

[RxMode

ParaSet

DFB_SCHMRS

:= DFB_SCMRS_COM_PORT.SCM_1_CARD_1]
:= DFB_SCMRS_RXMODE.NO_RECEIVING]

DFB_SCM
RS(

o

208

G
FTTTT

bEnable:=,
ComPort:=,
RxMode:=,
ParaSet:=,
bDone=>,
bBusy=>,
bError=>,

ErrorCode
=> ,

uiRcvLen=
> )

’

® Inputs

Name

Function

Data Type

Setting Value
(Default value)

bEnable

Run the function block.

BOOL

TRUE/FALSE (FALSE)

ComPort

COM port number

DFB_SCMRS_COM_PORT

(SCM_1_CARD_1)

RxMode*1

Receiving mode

DFB_SCMRS_RXMODE

(NO_RECEIVING)

ParaSet*2

COM port parameters

DFB_SCMRS_SET_VALUE

(COMRS_SET_VALUE)

Note:
1. DFB_SCMRS_RXMODE: STRUCT

Name

Desicription

NO_RECEIVING(0)

No receiving data mode:

After the packet is sent, the receiving task is complete.
Then the completion flag is set to TRUE.

DISCONTINUOUS_TIME(1)

Discontinuous time mode:

When the interval between receiving packets is longer
than the specified time, the receiving task is complete.
Then the completion flag is set to TRUE.

The discontinuous time for receiving the packet can be
set via ParaSet.uiDiscontinuousTime.

SPECIFIC_END_CHAR_1(2)

Specific end character (1) mode:

When a specific character is received, the data
receiving is complete. Then the completion flag is set
to TRUE.
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Name

Desicription

The end character can be set via
ParaSet.pSpecificEndChar.

SPECIFIC_END_CHAR_2(3)

Specific end character (2) mode:

When two consecutive specific characters are
received, the data receiving is complete. Then the
completion flag is set to TRUE.

The end character can be set via
ParaSet.pSpecificEndChar.

SPECIFIC_START_CHAR_AND_
DISCONTINUOUS_TIME(4)

Specific start character and discontinuous time mode:

When a specific character is received, starts to receive
the packet, and when the packet interval is longer than
the specified time, the receiving task is complete.

The start character can be configured via
ParaSet.pSpecificStartChar and the discontinuous time
can be set via ParaSet.uiDiscontinuousTime.

SPECIFIC_START_CHAR_AND_
SPECIFIC_END_CHAR(5)

Specific start character and end character mode:

When a specific character is received, starts to receive
the packet. The receiving task is not complete until
receive an end character.

The start character can be set via
ParaSet.pSpecificStartChar.

The end character can be set via
ParaSet.pSpecificEndChar.

SPECIFIC_LENGTH(6)

Specific length mode:

A specific quantity of data is received, and the
receiving task is complete.

The packet length can be set via
ParaSet.uiSpecificRxLen.

SPECIFIC_END_CHAR_AND_INTERRUPT
(7)

Specific end character and interrupt mode:

The receiving task is not complete until it receives
a specific character. At the same time, an external
interrupt is generated.

The end character can be set via
ParaSet.pSpecificEndChar.

SPECIFIC_LENGTH_AND_INTERRUPT(8)

Specific length and interrupt mode:

The receiving task is not complete until it receives a
specific data or a specific length of package. At the
same time, an external interrupt is generated.

The packet length can be set via
ParaSet.uiSpecificRxLen.

SPECIFIC_END_CHAR OR_
SPECIFIC_LENGTH(9)

Specific end character or specific length mode.
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Name

Desicription

The receiving task is not complete until it receives a
specific quantity of data. At the same time, an external
interrupt is generated.

The end character can be set via
ParaSet.pSpecificEndChar, and the packet length can
be set via ParaSet.uiSpecificRxLen.

2. DFB_SCMRS_SET_VALUE: STRUCT

Name Function Data Type Setting Value (Default value)
uiWriteLen The length of packet to be |UINT 0 —-200 (0)
sent (Unit: Byte)
uiDiscontinuousTime Packet interval (Unit: ms) | UINT 5-3,000 (5)

end character

pSpecificStartChar Memory address of the POINTER TO BYTE | Memory address (0)
start character
pSpecificEndChar Memory address of the POINTER TO BYTE | Memory address (0)

uiSpecificRxLen

Receiving length

UINT (Unit: Byte)

1-198 (1)

tTimeout Communication time—out | TIME T#Oms—T#3000ms (T#100ms)
T#0ms: No time—out
® Outputs
Name Function Data Type Output Range(Default value)
bDone FB is completed. |BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is
running
bError TRUE if an error |BOOL TRUE/FALSE (FALSE)
occurs
ErrorlD Indicates the error | DFB_AS_MODULE_API_ERROR DFB_AS_MODULE_API_ERROR
code if an error (DFB_NO_ERROR)
occurs.
uiRcvLen The length of the UINT (0)
data received
(Unit: Byte)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bEnable is TRUE When bEnable is FALSE
bError When an error occurs during the running or there When bEnable is FALSE
ErrorD are incorrect input values
bDone When bEnable is TRUE When bEnable is FALSE
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¢ Timing Diagram

bEnable

bDone

bBusy

bError

® Function
© This function requires AX-3 series firmware version 1.0.3 or later.
© This function requires ASO0SCM firmware version 2.08.00 or later.

© Before using this function, the communication protocol corresponding to the SCM function card must
be set to SCM RS.

© ComPort is the communication port number. Up to four ASO0SCM can be connected to the right side
of the PLC. If the communication port range is exceeded, the FB will not receive any communication

data.
Card1 No. Card2 No.
1%t ASO0SCM 1 2
2"4 AS00SCM 11 12
3" AS00SCM 21 22
4" AS00SCM 31 32

© When the condition of ending receiving has the specific character, it is recommended to use ASCII-
encoded communication data. If not, it is recommended to use the communication time—out as a mark
to end.

© Take the first ASOOSCM CARD1 on the right side of AX-3 as an example. FunctionCardOutput(Slave)
[0] is the length of the received data, and FunctionCardOutput(Slave)[0]+1—
FunctionCardOutput(Slave)[0]+n is the stored received data. Suppose RxMode =
SPECIFIC_END_CHAR 2 and ParaSet.PSpecificEndChar = 16#0D0A, the FB will store the data
after FunctionCardOutput(Slave)[1] according to the order of receiving. The data will not be stopped
to receive until the two consecutive ending characters are 16#0D and 16#0A. The length will be
entered in FunctionCardOutput(Slave)[0], and then the completion flag will be set to Done.

© When the receiving mode is 7, 8, and 9, the corresponding communication interrupt numbers
generated by each communication port are as follows:

32 modules can be connected to the right side of the AX-3 controller, and there are different
interrupt numbers according to the location of the SCM, as shown in the following table:

th .
The N posit 45t ond

31St 32nd
ion on the right

GCardd-interrupt-No- 1400 1404 1430 1434
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th .
. The N pO.SIt 15t an 395t 32nd
ion on the right
Card2 interrupt No. 1432 1433 1462 1463

Note: Up to four SCM modules can be connected to the right side of the AX-3.
¢ Programming Example
©° Example 1

® This example uses DFB_SCMRS and the communication receiving mode is NO_RECEIVING
to send serial communication packets.

PROGRAM DFB_SCVRS Exanpl e 1
VAR
Qut put AT %M7: ARRAY[O0..199] OF BYTE;
DFB_SCVRS 0 : DL_ASModul eAPl _AX3. DFB_SCMRS;
END_VAR

DFB_SCVRS 0. ParaSet . ui WitelLen :=8;
DFB_SCVMRS_0. Par aSet . t Ti meout : = T#3000M5;
Qutput[0] := O;

Qutput[1] := 1;
Qutput[2] :=
Qutput[3] :=
Qutput[4] :=
Qutput[5] :=
Qutput[6] :=
Qutput[7] :=

Noahw D

DFB_SCMRS 0 (
bEnabl e: = ,
ConPort:= DFB_SCVMRS _COM PORT. SCM 1 CARD 1,
RxMbde: = DFB_SCVMRS_RXMODE. NO_RECE! VI NG
Par aSet : =
bDone=> ,
bBusy=> ,
bError=> ,

Error Code=> ,
ui RevLlen=> );

® Qutput variable address is based on the output address of the module. %QW?7 is the start
address in this example.

Devices * 1 X | H ASF485 ¥
=5 CHe_DI_ASModiileAPL AXS v - -
= ﬂ Device (AY-308EA0MALT) Configuration Find Filter Show all + dh Add FB for [0 Channel.. *= Go to Instance
o Hardware Configuration Variable M Channel Add T
= &, Nework Configuration e e e " |
g % Card DataExchangeState(tem 1~32) (0:none/fai, 1:success) %ID2% DWORD

A, EtherCAT Topology

AS-F435 1/0 Mapping 4 Card UDLinkState(0:none processing, 1:finshed) %IWS4  WORD
A, EtherNetiP Topology

] Card DataExchangeModzControl(0:none, Lionce, 2:always) %QW12  WORD

A ModbusTCP Toplogy Status + " Card DataExchangeTrigger(tem1~32) (Do trigger, itrigger) ~ %QD7  DWORD

# 8l pcioge A Card UDLinkGroupDTrigger %QWIE  WORD
= suitin_10 (Buittn 10) Information + 4 FunctionCardInput(Slave) %IWSS  ARRAY [0..95] OF WORD
DIO (D10} +p FunctionCardOutput{Slave) %QWL7  ARRAY [0..95] OF WORD

= ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
[ As048D A (As0D-8)
(i) Asoapa_A (asoapa-b)
[ Aso2Lc A (asoacs)
) Asozu A psazu-)
[ Asodc_A (As04TCA)
) asoac_a (asozc-4)
=[] Asoosc_ (Asoosci-4)
)
( <Empty>
m EtherCAT Master_SoftMotion (AX Series EtherCAT Master S
ﬂi Ethernet (Ethemet)
% Softotion General Axis Pocl

° Example 2
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® This example uses DFB_SCMRS and the communication receiving mode is
SPECIFIC_START_CHAR_AND_SPECIFIC_END_CHAR to receive serial communication

packets.

PROGRAM DFB_SCWMRS_Exanpl e_3

VAR
Qut put AT %QWL7: ARRAY[O..199] OF BYTE;
I nput AT % Ws5: ARRAY[O0..199] OF BYTE;
DFB_SCVRS 0 : DL_ASMbdul eAPI _AX3. DFB_SCMRS;
EndChar: ARRAY[O0..1] OF BYTE;

END_VAR

DFB_SCMRS_0. Par aSet . ui Speci fi cRxLen: =8;

DFB_SCMVRS 0. Par aSet . t Ti neout : = T#3000M5;

EndChar[ 0] := 16#0D;

EndChar [ 1] := 16#0A;

DFB_SCMRS_0. Par aSet . pSpeci fi cEndChar: = ADR(EndChar) ;

DFB_SCMRS 0 (
bEnabl e: = ,
ConPort: = DFB_SCVMRS COM PORT. SCM 1 CARD 1,
RxMbde: = DFB_SCVRS_RXMODE. SPECI FI C_END_CHAR 2,
Par aSet: = ,
bDone=> |,
bBusy=> ,
bError=> ,
Er r or Code=> ,
ui Revlen=> );

® Input and Output variable address is based on the input/output address of the module.

%IW55 and %QW17 is the start address in this example.

A, MadbusTCP Topology

Status + % Card DataExchangeTrigger tem1~32) (0:no trigger, L:trigger)
# 0 pLC Logic on -
L Card UDLinkGroupIDTrigger
{1 wuitin 10 uitn 10) Information 4 FunctionCardlnput(Slave)
Boopo - FunctionCardOutput{Slave)

B ﬂi Delta_LocalBus_Master (Delta Localfus Master)
ASO4AD A (ASD44D-A)
ASO4DA_A (ASD4DA-A)
@ aso2c A (asoac-s)
[0 Asozu_A (RszpUA)
) Asoarc A (asa4TC-A)
[ Asoz4C_a (aso2HCA)
=f) Astoscy_A (as0osci-4)
B As F485 (AS485)
‘ <Empty>
ﬂi EtherCAT Master_SoftMotion (AX Series EtherCAT Master S
m Ethernet (Ethernet)
% Softotion General Axs Podl

%QD7  DWORD

%QW16  WORD

%IWSS  ARRAY [0..39] OF WORD
%QW17  ARRAY [0..99] OF WORD

Devices * 0 X | B ASF485 x
=5 CH6 0L ASodAPL AXS - - - —— -
= [ pevee par-cstoa ) Corfiguration Find Filter Show all + o Add F& for 10 Channel. Go to Instance
8 Hardware Configuration
2 etk ot (TR Variable Mappi... Channel Address  Type
g B Card DataExchangeState(tem 1~32) {0:none fail, 1:success) %ID2%6 DVWORD
i E:HCNTWU‘U‘DV ASF485 1/0 Mapping ] Card UDLinkState(0:none processing, 1:finshed) %IWS4  WORD
Eterlietl? Topoegy +-"p Card DataExchangeModeControl(0:nane, Lionce, 2:aliays) %QW12  WORD

© Example 3

® This example uses DFB_SCMRS and the communication receiving mode is
SPECIFIC_END_CHAR _2 to stop receiving packets when the two consecutive ending

characters are 16#0D and 16#0A.

PROGRAM DFB_SCVRS_Exanpl e_3

VAR
Qut put AT %QM7: ARRAY[O..199] OF BYTE;
I nput AT % W65: ARRAY[O..199] OF BYTE;
DFB_SCVRS_0 : DL_ASMbdul eAPl _AX3. DFB_SCVRS;
EndChar: ARRAY[O..1] OF BYTE;

END_VAR

DFB_SCMRS_0. Par aSet . ui Speci fi cRxLen: =8;
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DFB_SCMRS_0. Par aSet . t Ti meout
EndChar[ 0] := 16#0D;
EndChar[ 1] := 16#0A;

1= T#3000Ms5;

DFB_SCVRS 0. Par aSet . pSpeci fi cEndChar : = ADR( EndChar) ;

DFB_SCMRS 0 (
bEnabl e: =

ConPort : = DFB_SCVRS_COM PORT. SCM 1 _CARD 1,
RxMbde: = DFB_SCVRS_RXMODE. SPECI FI C_END_CHAR 2,

Par aSet : =
bDone=> ,
bBusy=> ,
bError=> ,
Error Code=> ,
ui RevLlen=> );

® Input and Output variable address is based on the utput address of the module. In this
example, %IW55 and %QW17 is the start address.

Filter Show all

+ &b Add FB for 10 Channel...

Devices * 1 X | H ASF485 ¥
= O DU_ASHodheAPLAX3 v
£ ﬁ Device (AY-S0EAOHALT) Configuration find
o Hardware Configuration Variable M
=+ A, Nework Configuration A3 Faametrs o |
i
EtherCAT Topoloy
A pacal 457485 10 Mapping %
A EtherNetIP Topology +
A, VadbusTCP Topology Status "%
* Eﬂ PLC Logic + "
= suitin_10 (Buittn 10) Iformation I
0o {pio) N

B ﬂi Delta_LocalBus_Master (Delta LocalBus Master)
ASD4AD_A (ASD44D-4)
0 As0:0a A (as04D8-)
[ Aso2Lc A (asoacs)
) Asozu A psazu-)
[ Asodc_A (As04TCA)
) asoac_a (asozc-4)
=[] As0DSC_A (ASO0SCM-A)
B as Fag5 (as485)
( <Empty>
m EtherCAT Master_SoftMotion (AX Series EtherCAT Master S
ﬂi Ethernet (Ethemet)
% Softotion General Axis Pocl

Channel

Card DataExchangeState(tem 132) (D:none/fail, 1:success)
Card UDLinkState{0:none fprocessing, 1:finshed)

Card DataExchangeModeControl (0:none, 1:once, 2:always)
Card DataExchangeTrigger(tem1~32) (0:no trigger, Litrigger)
Card UDLinkGroupIDTrigger

FunctionCardInput{Slave)

FunctionCardOutput{Slave)

Address
“%ID26
W54
QW12
%QD7
%QW16
WSS
QW17

Type

DWORD

WORD

WORD

DWORD

WORD

ARRAY [0..39] OF WORD
ARRAY [0..99] OF WORD

® Supported Devices
© AX-3 series
® Library

© DL_ASModuleAPI_AX3.library
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6.23. DFB_IOLINKR

DFB_IOLINKR reads parameter data of 10-Link devices.

FB/FC Instruction Graphic Expression ST Language
FB DFB_IOLINKR T et | DFB_IOLIN
wit | KR(
= DFB_IOLINK_DATA_TYPE.Boolean’ bEnabIe:: ’
byRemotelD
byLocallD:=,
uiPort:=,
uilndex:=,
uiSublndex:=,
uiDataType:=,
pReadBuffer
bDone=>,
bBusy=>,
bError=>,
ErrorCode=>,
iReadLen=>);
® Inputs
Setting Value
N Functi Data T
ame unction ata Type (Default value)
bEnable Run the function block. BOOL TRUE/FALSE (FALSE)
byRemotelD Host or remote module BYTE 0: host
number 1-15: remote module
(0)
byLocallD Extended module number |BYTE 0-31
uiPort Communication port UINT 1-4
number (0)
uilndex Primary index of the UINT 0-65535
parameter (0)
uiSubindex Subindex of the parameter | UINT 0-255
(0)
uiDataType Parameter data type DFB_IOLINK_DATA_TYPE* (BooleanT)
pReadBuffer Read data. -

*Note: DFB_IOLINK_DATA_TYPE: STRUCT
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Name Desicription
BooleanT(0) Boolean, data length of 1 Byte
UlntegerT(1) Unsigned integer, data length of 1, 2, 4, or 8 Bytes
IntegerT(2) Signed integer, data lengths of 1, 2, 4, or 8 Bytes
Float32T(3) Floating number, data length of 4 Bytes
StringT(4) String of non-fixed length (1 to 232 Bytes), NULL (0x00) is considered as the
end of the string.
OctetStringT(5) Fixed-length string, data length (1 to 232 Bytes) is defined by the 10DD attribute
fixedLength.
TimeT(6) Time, data length of 4 Bytes (Resolution: 1 second) + 4 Bytes (Resolution: 2732
seconds)
TimeSpanT(7) Time, data length of 8 Bytes (Resolution: 2732 seconds)
ArrayT(8) Read the entire array from subindex 0 of the parameter.
RecordT(9) Read the entire record from subindex 0 of the parameter.
® Outputs
Name Function Data Type Output Range(Default value)
bDone FB is completed. BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bError TRUE if an error occurs | BOOL TRUE/FALSE (FALSE)
ErrorCode |Indicates the error code |DFB_AS_MODULE_API_ERROR |DFB_AS_MODULE_API_ERROR
if an error occurs. (DFB_NO_ERROR)
iReadLen |[Read the data length. INT (Unit: Byte) 0)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When bEnable is TRUE When bEnable is FALSE
bBusy When bEnable is TRUE When bEnable is FALSE
bError When an error occurs during the running or there When bEnable is FALSE
are incorrect input values
ErrorCode
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¢ Timing Diagram

bEnable

bDone

bBusy

bError

® Function

© This function requires AX-3 series firmware version 1.0.5 or later.
© This function requires AS04SIL firmware version 1.00.00 or later.

© You can refer to the IODD (IO-Link Device Description) file of the 10-Link device and use this
instruction to read its parameters.

© This instruction has no usage times restrictions. Each AS04SIL module can run only one
communication instruction (IOLINKR, IOLINKW) at a time. Subsequently initiated instruction will not
be run.

© Communication with the 10-Link device might take up to 5 seconds. Do not stop or re-run the
instruction during communication to avoid errors. To re-run the instruction, first stop the current
instruction before restart. It is recommended to use the bDone or bError flag as logical conditions for
stopping and restarting the instruction.

© uiPort specifies the communication port number of the AS04SIL module. The valid range is 14,
corresponding to Port #1—#4. If an invalid port number is entered, the Error flag will be set to ON.

© uilndexis the primary index number of the 10-Link device parameter to be read.

© uiSublindex is the subindex number of the 10-Link device parameter to be read. The valid range is 0—
255. If the value exceeds this range, the Error flag will be set to ON.

© uiDateType is the data type of the 10-Link device parameter. The correct data type must be
configured to ensure proper data processing of the numerical data type. If the value exceeds the valid
range, the Error flag will be set to ON.

® Programming Example

° Example

This example uses DFB_IOLINKW to write parameters and DFB_IOLINKR to read them.

231



AX Series Standard Instructions

Chapter 6: Module Read—write Instructions

® In this example, the AS04SIL module is mounted in Slot 1 (rightmost position) of the AX-3

controller, with its communication port set to 1. Therefore, byLocallD is set to 0 (default for the

first module), and uiPort is set to 1.

® Based on the 10-Link device manual or the I0DD file, the primary index (uilndex) is 144,
subindex (uiSubindex) is 0, and data type (uiDataType) is UlntegerT(1).

WF] PLC_PRG x
L PROGRAM PLC_ERG
B z VAR

5 SetlUser_Tagl

= BeadUser Tagl
7 END VAR

] DFE IOLINEW 0:

DFE_ICLINER_O:

: DWORD := 112233;
: DWORD;

DFE_IOLINEW;
DFE_IOLINER;

DFE_IOLINKW_O
DFB_IOLINEW

[X]

DFE_IOLINK DATR TYPE.UIntegerl —uiDataType

ADR (SetUser_Tagl)

EN ENQ——
—bEnable bDone —

| — byEemotelD bBusy —
—bvLocallD bError —
—uiFort ErrorCode —
—uilndex
—uiSubIndex

1 —iWriteLen
—pWriteBuffer

DFE_TOLINKE_0

144

DFE_ICLINK DATR TYPE.UIntegerT —uiDataType

ADR {ReadUser_Tagl)

DFB_TOLINER
EN ENO——
—bEnable bDone [~
—byBemotelID bBusy
) —byLocallID bError [~
—uiPort ErrorCode [~
—uilndex iBeadLen —
0 —uiSubIndex
—pReadBuffer

¢ Supported Devices
© AX-3 series
® Library

° DL_ASModuleAP|_AX3.library

232



AX Series Standard Instructions

Chapter 6: Module Read—write Instructions

6.24. DFB_IOLINKW

DFB_IOLINKW writes host commands to the 10-Link device.

FB/FC Instruction Graphic Expression ST Language
FB DFB_IOLINKW D wet- | DFB |OLIN
oo KW(
= DFB_IOLINK_DATA_TYPE.Boolean’ bEnabIe:: ’
byRemotelD
byLocallD:=,
uiPort:=,
uilndex:=,
uiSublndex:=,
uiDataType:=,
iWriteLen:=,
pWriteBuffer
bDone=>,
bBusy=>,
bError=>,
ErrorCode=>);
® Inputs
Setting Value
N Functi Data T
ame unction ata Type (Default value)
bEnable Run the function block. BOOL TRUE/FALSE (FALSE)
byRemotelD Host or remote module BYTE 0: host
number 1-15: remote module
(0)
byLocallD Extended module number |BYTE 0-31
uiPort Communication port UINT 1-4
number (0)
uilndex Primary index of the UINT 0-65535
parameter (0)
uiSubindex Subindex of the parameter | UINT 0-255
(0)
uiDataType Parameter data type DFB_IOLINK_DATA_TYPE* (BooleanT)
iWriteLen Length of the data to be INT 1-232
written (0)

233



AX Series Standard Instructions Chapter 6: Module Read—write Instructions

Setting Value

N F ti Data T
ame unction ata lype (Default value)

pWriteBuffer Write data. __ XWORD -

*Note: DFB_IOLINK_DATA_TYPE: STRUCT

Name Desicription

BooleanT(0) Boolean, data length of 1 Byte

UlntegerT(1) Unsigned integer, data length of 1, 2, 4, or 8 Bytes

IntegerT(2) Signed integer, data lengths of 1, 2, 4, or 8 Bytes

Float32T(3) Floating number, data length of 4 Bytes

StringT(4) String of non-fixed length (1 to 232 Bytes), NULL (0x00) is considered as the
end of the string.

OctetStringT(5) Fixed-length string, data length (1 to 232 Bytes) is defined by the I0DD attribute
fixedLength.

TimeT(6) Time, data length of 4 Bytes (Resolution: 1 second) + 4 Bytes (Resolution: 2732
seconds)

TimeSpanT(7) Time, data length of 8 Bytes (Resolution: 2732 seconds)

ArrayT(8) Read the entire array from subindex 0 of the parameter.

RecordT(9) Read the entire record from subindex 0 of the parameter.

¢ Outputs
Name Function Data Type Output Range(Default value)
bDone FB is completed. BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)

instruction is running

bError TRUE if an error occurs | BOOL TRUE/FALSE (FALSE)

ErrorCode | Indicates the error code |DFB_AS_MODULE_API_ERROR |DFB_AS_MODULE_API_ERROR
if an error occurs. (DFB_NO_ERROR)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When bEnable is TRUE When bEnable is FALSE
bBusy When bEnable is TRUE When bEnable is FALSE
bError When an error occurs during the running or there When bEnable is FALSE
are incorrect input values
ErrorCode
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¢ Timing Diagram

bEnable

bDone ! §

bBusy : :

bError

® Function

© This function requires AX-3 series firmware version 1.0.5 or later.
© This function requires AS04SIL firmware version 1.00.00 or later.

© You can refer to the IODD (IO-Link Device Description) file of the 10-Link device and use this
instruction to write parameters.

© This instruction has no usage times restrictions. Each AS04SIL module can run only one
communication instruction (IOLINKR, IOLINKW) at a time. Subsequently initiated instruction will not
be run.

© Communication with the 10-Link device might take up to 5 seconds. Do not stop or re-run the
instruction during communication to avoid errors. To re-run the instruction, first stop the current
instruction before restart. It is recommended to use the bDone or bError flag as logical conditions for
stopping and restarting the instruction.

© uiPort specifies the communication port number of the AS04SIL module. The valid range is 14,
corresponding to Port #1—#4. If an invalid port number is entered, the Error flag will be set to ON.

© uilndexis the primary index number of the IO-Link device parameter to be written.

© uiSublindex is the subindex number of the 10-Link device parameter to be written. The valid range is
0-255. If the value exceeds this range, the Error flag will be set to ON.

© uiDateType is the data type of the 10-Link device parameter. The correct data type must be
configured to ensure proper data processing of the numerical data type. If the value exceeds the
valid range, the Error flag will be set to ON.

°© WriteLen specifies the data length (in bytes) to be written of the IO-Link device parameter. The valid
range is 1-232. If the input value exceeds this range, the Error flag will be set to ON.

®* Programming Example

Refer to the example of DFB_IOLINKR.
® Supported Devices

© AX-3 series
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® Library

© DL_ASModuleAPI_AX3.library
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6.25. Error Codes and Troubleshooting

Description

Cause of Error

Corrective Action

DFB_FROM_ERR_PARAMETER

Enter parameter error

Confirm if the input parameters are
correct.

DFB_FROM_ERR_COMMUNICATION

CAN bus communication
error

Confirm the error record.

DFB_FROM_ERR_CRADDR

CR address error

Check if the CR address is correct.

DFB_TO_ERR_PARAMETER

Enter parameter error

Confirm if the input parameters are
correct.

DFB_TO_ERR_COMMUNICATION

CAN bus communication
error

Confirm the error record.

DFB_TO_ERR_CRADDR

CR address error

Check if the CR address is correct.

DFB_DLCCAL_ERR_NOT_SUPPORT _
MODULE

byRemotelD and bylLocallD
correspond to the module
that is not the AS02LC
module.

Confirm byRemotelD, bylLocallD, and
the corresponding module.

DFB_DLCCAL_ERR_INVALID_GROUP

byRemotelD input error

Confirm if byRemotelD input value is
correct.

DFB_DLCCAL_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm if byLocallD input value is
correct.

DFB_DLCCAL_ERR_INVALID_CHNO

usiChannelNo input error

Confirm if usiChannelNo input value is
correct.

DFB_DLCCAL_ERR_INVALID_TWEI
GHT

aTWeight input error

Confirm if aTWeight input value is
correct.

DFB_DLCCAL_ERR_INVALID_TPOINT

iTPoint input error

Confirm if iTPoint input value is correct.

DFB_DLCCAL_ERR_MODULE._
REPORTS_AN_ERROR

Module on the right reports
error.

Check the error code reported in the
Diagnosis Message in the Status of the
module page, and check this error code
in the AS Series module manual.

DFB_DLCWEI_ERR_NOT_SUPPORT _
MODULE

byRemotelD and byLocallD
correspond to the module
that is not the ASO02LC
module.

Confirm byRemotelD, bylLocallD, and
the corresponding module.

DFB_DLCWEI_ERR_INVALID_GROUP

byRemotelD input error

Confirm if byRemotelD input value is
correct.

DFB_DLCWEI_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm if byLocallD input value is
correct.

DFB_DLCWEI_ERR_INVALID_CHNO

usiChannelNo input error

Confirm if usiChannelNo input value is
correct.

DFB_DLCWEI_ERR_INVALID_STABLE

rStable input error

Confirm if rStable input value is correct.

DFB_DLCWEI_ERR_MODULE_REPOR
TS_AN_ERROR

Module on the right reports
error.

Check the error code reported in the
Diagnosis Message in the Status of the
module page, and check this error code
in the AS Series module manual.
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Description

Cause of Error

Corrective Action

DFB_DPUCONF_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm if byLocallD input value is
correct.

DFB_DPUCONF_ERR_NOT_SUPPOR
T_MODULE

byLocallD and iAxis
correspond to the module

that is not the PU module.

Confirm byLocallD, iAxis, and the
corresponding module.

DFB_DPUCONF_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input value is correct.

DFB_DPUCONF_ERR_INVALID_M
ODE

iMode input error

Confirm if iMode input value is correct.

DFB_DPUCONF_ERR_INVALID_SSP
EED

iStartSpeed input error

Confirm if iStartSpeed input value is
correct.

DFB_DPUCONF_ERR_INVALID_AT
IME

iAccTime input error

Confirm if iAccTime input value is
correct.

DFB_DPUCONF_ERR_INVALID_DT
IME

iDecTime input error

Confirm if iDecTime input value is
correct.

DFB_DPUCONF_ERR_INVALID_MSP
EED

diMaxSpeed input error

Confirm if diMaxSpeed input value is
correct.

DFB_DPUCONF_ERR_INVALID_ZNO

iZ_no input error

Confirm if iZ_no input value is correct.

DFB_DPUCONF_ERR_INVALID_OFF
SET

iOffset input error

Confirm if iOffset input value is correct.

DFB_PUSTAT_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm if byLocallD input value is
correct.

DFB_PUSTAT_ERR_NOT_SUPPORT_
MODULE

byLocallD and iAxis
correspond to the module

that is not the PU module.

Confirm byLocallD, iAxis, and the
corresponding module.

DFB_PUSTAT_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input value is correct.

DFB_DPUPLS_DPUDRI_DPUDRA_ER
R_INVALID_MODULE

byLocallD input error

Confirm if byLocallD input value is
correct.

DFB_DPUPLS_DPUDRI_DPUDRA_ER
R_NOT_SUPPORT_MODULE

byLocallD and iAxis
correspond to the module

that is not the PU module.

Confirm byLocallD, iAxis, and the
corresponding module.

DFB_DPUPLS_DPUDRI_DPUDRA_ER
R_INVALID_AXIS

iAxis input error

Confirm if iAxis input value is correct.

DFB_DPUPLS_DPUDRI_DPUDRA_ER
R_INVALID_TARSPEED

diTarSpeed input error

Confirm if diTarSpeed input value is
correct.

DFB_DPUPLS_DPUDRI_DPUDRA_ER
R_POSITIVELIMIT_EXCEEDED

Exceed the positive limit
position setting

Close the function block, set to run to
the opposite direction and restart.

DFB_DPUPLS_DPUDRI_DPUDRA_ER
R_NEGATIVELIMIT _EXCEEDED

Exceed the negative limit
position setting

Close the function block, set to run to
the opposite direction and restart.

DFB_DPUZRN_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm if byLocallD input value is
correct.

DFB_DPUZRN_ERR_NOT_SUPPORT _

MODULE

byLocallD and iAxis
correspond to the module

that is not the PU module.

Confirm byLocallD, iAxis, and the
corresponding module.
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Description

Cause of Error

Corrective Action

DFB_DPUZRN_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input value is correct.

DFB_DPUZRN_ERR_INVALID_MODE

iMode input error

Confirm if iMode input value is correct.

DFB_DPUZRN_ERR_INVALID_TARSP
EED

diTarSpeed input error

Confirm if diTarSpeed input value is
correct.

DFB_DPUZRN_ERR_INVALID_JOGSP
EED

iJogSpeed input error

Confirm if iJogSpeed input value is
correct.

DFB_DPUJOG_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm if byLocallD input value is
correct.

DFB_DPUJOG_ERR_NOT_SUPP
ORT

_MODULE

byLocallD and iAxis
correspond to the module
that is not the PU module.

Confirm byLocallD, iAxis, and the
corresponding module.

DFB_DPUJOG_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input value is correct.

DFB_DPUJOG_ERR_INVALID_JOGSP
EED

diJogSpeed input error

Confirm if diJogSpeed input value is
correct.

DFB_DPUJOG_ERR_POSITIVELI
MIT

_EXCEEDED

Exceed the positive limit
position setting

Close the function block, set to run to
the opposite direction and restart.

DFB_DPUJOG_ERR_NEGATIVELIMI
T_EXCEEDED

Exceed the negative limit
position setting

Close the function block, set to run to
the opposite direction and restart.

DFB_DPUMPG_ERR_INVALID_MOD
ULE

bylLocallD input error

Confirm if byLocallD input value is
correct.

DFB_DPUMPG_ERR_NOT_SUPPORT
_MODULE

byLocallD and iAxis
correspond to the module
that is not the PU module.

Confirm byLocallD, iAxis, and the
corresponding module.

DFB_DPUMPG_ERR_BEUSED_BY D
PUCNT

The pin is currently being
used by the DPUCNT
function block.

After the DPUCNT function block is
closed, re—trigger DPUMPG.

DFB_DPUMPG_ERR_INVALID_AXIS

iAxis input error

Confirm if iAxis input value is correct.

DFB_DPUCNT_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm if byLocallD input value is
correct.

DFB_DPUCNT_ERR_NOT_SUPPORT_
MODULE

The module corresponding
to byLocallD is not the PU
module.

Confirm byLocallD and the
corresponding module.

DFB_DPUCNT_ERR_BEUSED BY_OT
HER

The pin is currently being
used by other function
blocks.

After other function blocks are closed,
re—trigger DPUCNT.

DFB_DMPID_ERR_NOT_SUPPORT_M
ODULE

Module does not support this
instruction.

Confirm if the module is the TC module.

DFB_DMPID_ERR_INVALID_GROUP_
OR_MODULE_ID

Group number or module
number setting error

Confirm if the input pin is in the correct
range.
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Description

Cause of Error

Corrective Action

DFB_DMPID_ERR_COMMUNICAION

No response from module,
communication time—out

Check if the module in the device area is
properly connected.

DFB_DMPID_ERR_NO_CHANNEL

Channel setting error

Confirm if the input parameter is correct.

DFB_DMPID_ERR_CHANNEL_IS_RUN
NING_PID

The channel is running the
PID function, and repeating
designation is not allowed.

Confirm if the PID function is open and
is been Run.

DFB_DHCCNT_ERR_NOT_SUPPORT _
MODULE

Module does not support this
instruction.

Confirm if the module is the HC module.

DFB_DHCCNT_ERR_INVALID_INPUT_
VALUE_TO_HC_MODULE

When updating parameter
to the module, module
response error.

Confirm if the input pin is in the correct
range.

DFB_DHCCNT_ERR_COMMUNICAION

No response from module,
communication time—out

Check if the module in the device area is
properly connected.

DFB_DHCCNT_ERR_HC_MODULE_C
ONFIG_ERROR

Module configuration setting
error

Confirm if the setting parameter of the
input device is correct.

DFB_DHCCNT_ERR_NO_CHANNEL

HC module does not have
this counter channel.

Confirm if the used channel number is
the module support number.

DFB_DHCCNT_ERR_INTERFACE_
OF _

CHANNEL_IS_DISABLE

Input interface is not
selected, instruction
operation is not allowed.

Confirm if the channel input interface
enable the corresponding functions.

DFB_DHCCNT_ERR_INVALID_ACT
ION

_VALUE

usiAction value is invalid.

Confirm if the input pin usiAction is
correct.

DFB_DHCCNT_ERR_CHANNEL_IS
_RUNNING_CNT

The module channel

is running the counting
function, and repeating
designation is not allowed.

Confirm if the HC counting function is
enabled and is running.

DFB_DHCCAP_ERR_NOT_SUPP
ORT

_MODULE

Module does not support this
instruction.

Confirm if the module is the HC module.

DFB_DHCCAP_ERR_INVALID_IN
PUT

_VALUE_TO_HC_MODULE

When updating parameters
to the module, module
response error.

Confirm if the input pin is in the correct
range.

DFB_DHCCAP_ERR_COMMUNICAION

No response from module,
communication time—out

Check if the module in the device area is
properly connected.

DFB_DHCCAP_ERR_HC_MODULE
_CONFIG_ERROR

Module configuration setting
error

Confirm if the setting parameter of the
input device is correct.

DFB_DHCCAP_ERR_NO_CHANNEL

HC module does not have
this counter channel.

Confirm if the used channel number is
the module support number.
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Description

Cause of Error

Corrective Action

DFB_DHCCAP_ERR_INTERFACE_OF
_CHANNEL_IS_DISABLE

Input interface is not
selected, instruction
operation is not allowed.

Confirm if the channel input interface
enable the corresponding functions.

DFB_DHCCAP_ERR_INVALID_TRGSE
L_VALUE

byTrgSel value is invalid.

Confirm if input pin by TrgSel is correct.

DFB_DHCCAP_ERR_CHANNEL_IS_R
UNNING_CAP

The module channel is
running the capture function,
and repeating designation is
not allowed.

Confirm if the HC capture function is
enabled and is running.

DFB_HCDO_ERR_INVALID_MODULE

byLocallD input error

Confirm the input value is correct.

DFB_HCDO_ERR_NOT_SUPPORT_M
ODULE

byLocallD corresponds to
a module that is not the HC
module.

Confirm the module to which the
function block corresponds.

DFB_HCDO_ERR_BEUSED BY_OTHE
R_DFB

HC module is current being
used by other function
blocks.

After other function blocks are closed,
re—trigger HCDO.

DFB_DHCCMP_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm the input value is correct.

DFB_DHCCMP_ERR_NOT_SUPPORT
_MODULE

byLocallD corresponds to
a module that is not the HC
module.

Confirm the module to which the
function block corresponds.

DFB_DHCCMP_ERR_INVALID_CHNO

usiChannelNo input error

Confirm the input value is correct.

DFB_DHCCMP_ERR_INVALID_ACTI
ON{1

iActionValue1 input error

Confirm the input value is correct.

DFB_DHCCMP_ERR_INVALID_YNO1

iY_OutputNo1 input error

Confirm the input value is correct.

DFB_DHCCMP_ERR_INVALID_ACTI
ON2

iActionValueZ2 input error

Confirm the input value is correct.

DFB_DHCCMP_ERR_INVALID_YNO2

iY_OutputNoZ2 input error

Confirm the input value is correct.

DFB_DHCCMP_ERR_INVALID_INTER
RUPTNO1

ilnterruptNo1 input error

Confirm the input value is correct.

DFB_DHCCMP_ERR_INVALID_INTER
RUPTNO2

ilnterruptNoZ2 input error

Confirm the input value is correct.

DFB_DHCCMPT_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm the input value is correct.

DFB_DHCCMPT_ERR_NOT_SUPPOR
T_MODULE

byLocallD corresponds to
a module that is not the HC
module.

Confirm the module to which the
function block corresponds.

DFB_DHCCMPT_ERR_INVALID_C
HNO

usiChannelNo input error

Confirm the input value is correct.

DFB_DHCCMPT_ERR_INVALID_COM
PARELENGTH

iComparelLength input error

Confirm the input value is correct.

DFB_DHCCMPT_ERR_INVALID_COM
PARETABLE

aCompareValue input error

Confirm the input value is correct.
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Description

Cause of Error

Corrective Action

DFB_DHCCMPT_ERR_INVALID_ACTI
ONTABLE

aAction input error

Confirm the input value is correct.

DFB_DHCCMPT_ERR_INVALID_YNOT
ABLE

aY_OutputNo input error

Confirm the input value is correct.

DFB_DHCCMPT_ERR_INVALID_INTE
RRUPTNOTABLE

alnterruptNo input error

Confirm the input value is correct.

DFB_DHCMEAS_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm the input value is correct.

DFB_DHCMEAS_ERR_NOT_SUPPOR
T_MODULE

byLocallD corresponds to
a module that is not the HC
module.

Confirm the module to which the
function block corresponds.

DFB_DHCMEAS_ERR_INVALID_C
HNO

usiChannelNo input error

Confirm the input value is correct.

DFB_DHCMEAS_ERR_INVALID_PULS
EPERREV

udiPulsePerRev input error

Confirm the input value is correct.

DFB_DHCMEAS_ERR_INVALID_SAMP
LINGTIME

iSamplingTime input error

Confirm the input value is correct.

DFB_DHCMEAS_ERR_INVALID_AVER
AGETIMES

iMovingAvgWindow input
error

Confirm the input value is correct.

DFB_DADLOG_ERR_INVALID_GR
OUP

byRemotelD input error

Confirm whether the input value of
byRemotelD is correct.

DFB_DADLOG_ERR_NOT_SUPPORT _
MODULE

The module corresponding
to byLocallD is not an AD
module

Confirm the module corresponding to
the function block.

DFB_DADLOG_ERR_INVALID_MOD
ULE

byLocallD input error

Confirm whether the input value is
correct.

DFB_DADLOG_ERR_INVALID_POI
NTS

iTotalPoints typo

Confirm whether the input value is
correct.

DFB_DADLOG_ERR_INVALID_CHNO

usiChannelNo input error

Confirm whether the input value is
correct.

DFB_DADLOG_ERR_INVALID_MODE

iMode input error

Confirm whether the input value is
correct.

DFB_DADLOG_ERR_INVALID_PER
IOD

iPeriod input error

Confirm whether the input value is
correct.

DFB_DADPEAK_ERR_INVALID_GR
OuP

byRemotelD input error

Confirm whether the input value of
byRemotelD is correct.

DFB_DADPEAK_ERR_NOT_SUPPORT
_MODULE

The module corresponding
to byLocallD is not an AD
module

Confirm the module corresponding to
the function block.

DFB_DADPEAK_ERR_INVALID_MOD
ULE

bylLocallD input error

Confirm whether the input value is
correct.

DFB_DADPEAK_ERR_INVALID_CHNO

usiChannelNo input error

Confirm whether the input value is
correct.
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Description

Cause of Error

Corrective Action

DFB_SCMRS_ERR_INVALID_COMP
ORT

The COM port No. exceeds
range (1, 2, 11,12, 21, 22,
31, 32).

Check whether the entered value is
correct.

DFB_SCMRS_ERR_SCM_WITH_SP
ECIFIED

_COMPORT_NOT_EXIST

The COM port No. is
specified. The SCM module
does not exist.

Check the target module of the FB.

DFB_SCMRS_ERR_INVALID_FUNC
TION_CARD

_TYPE_WITH_SPECIFIED_COMP
ORT

The COM port No. is
specified. This SCM
module function card is
not AS—F232 / AS—F485 /
AS-F422.

Check the target module of the FB.

DFB_SCMRS_ERR_SPECIFIED_CO
MPORT

_ALREADY_EXECUTING_ANOTHER
_SCMRS

The specified COM port
No. has been used by other
SCMRS instructions.

Check whether the entered value is
correct.

DFB_SCMRS_ERR_WRITE_LENGTH_
EXCEED_SETTING_RANGE_0_200

uiWriteLen is set to be less
than O or greater than 200.

Check whether the entered value is
correct.

DFB_SCMRS_ERR_RESERVED

DFB_SCMRS_ERR_INVALID_RXM
ODE

RxMode setting out of range
(0-9)

Check whether the entered value is
correct.

DFB_SCMRS_ERR_SPECEFIC_RXLE
NGTH_EXCEED_SETTING_RANGE_1
198

The receiving mode of
RxMode is set to 6 or 8 or 9,
and the length specified by
uiSpecificRxLen is less than
1 or greater than 198.

Check whether the entered value is
correct.

DFB_SCMRS_ERR_RESERVED2

DFB_SCMRS_ERR_COMMUNICAT
ION

_WITH_MODULE_TIMEOUT

Communication with the

AS00SCM module timed out.

Check whether the module is functioning
properly.

DFB_SCMRS_ERR_MODULE_REPOR
TS_AN_ERROR

AS00SCM module response
error

Check whether the module is functioning
properly.

DFB_SCMRS_ERR_RXMODE_CON
DITION

_NOT_FINISHED_TIMEOUT

Exceed the communication
time—out period but still
unable to reach the end
condition.

Check whether the entered value is
correct.

DFB_SCMRS_ERR_RECEIVE_DATA
_LENGTH_

EXCEED_198 BYTE

The received data exceeds
the maximum length of 198
characters.

Check whether the received data is
correct.

DFB_SCMRS_ERR_PROTOCOL_NOT
_SCMRS

The communication protocol
is not COMRS.

Check the protocol settings.

DFB_IOLINKRW_ERR_IOLINK_DEVIC
E_APPLICATION_ERROR

IO-Link device application
error

Check whether the module is functioning
properly.
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Description

Cause of Error

Corrective Action

DFB_IOLINKRW_ERR_INDEX_NOT_E
XIST

Primary index does not exist.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_SUBINDEX_NO
T _EXIST

Subindex does not exist.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_SERVICE_CUR
RENTLY_NOT_AVAILABLE

Service temporarily
unavailable

DFB_IOLINKRW_ERR_SERVICE_CUR
RENTLY_NOT_AVAILABLE_LOCAL_C
ONTROL

Service temporarily
unavailable-Local control

Check whether the module is functioning
properly.

DFB_IOLINKRW_ERR_SERVICE_CUR
RENTLY_NOT_AVAILABLE_DEVICE_
CONTROL

Service temporarily
unavailable-Device control

Check whether the module is functioning
properly.

DFB_IOLINKRW_ERR_ACCESS_DEN
IED

Access denied

DFB_IOLINKRW_ERR_PARAMETER _
EXCEEDS_SETTING_RANGE

Parameter value exceeds
valid range.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_PARAMETER _
EXCEEDS_UPPER_LIMIT

Parameter value exceeds
the upper limit.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_PARAMETER _
EXCEEDS_LOWER_LIMIT

Parameter value is below the
lower limit.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_PARAMETER_L
ENGTH_OVERRUN

Parameter length exceeds
the upper limit.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_PARAMETER_L
ENGTH_UNDERRUN

Parameter length is below
the lower limit.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_FUNCTION_NO
T_AVAILABLE

Function not available

DFB_IOLINKRW_ERR_FUNCTION_CU
RRENTLY_NOT_AVAILABLE

Function temporarily
unavailable

DFB_IOLINKRW_ERR_INVALID_PARA
METER_SET

Invalid parameter set

DFB_IOLINKRW_ERR_INCONSISTEN
T_PARAMETER_SET

Inconsistent parameter set

DFB_IOLINKRW_ERR_APPLICATION_
NOT_READY_FOR_USE

Application not ready

DFB_IOLINKRW_ERR_IOLINK_DEVIC
E_NOT_IN_IOLINK_MODE

IO-Link device is not in the
operation mode.

Check whether the module is functioning
properly.

DFB_IOLINKRW_ERR_COMMUNICATI
ON_PORT_NOT_CONNECTED_TO_A
NY_IOLINK_DEVICE

Communication port is not
connected to the |O-Link
device.

Check whether the module is functioning
properly.

DFB_IOLINKRW_ERR_CONNECTION
TO_IOLINK_DEVICE_IS_ESTABLISH
ING

I0-Link device connection
initializing

Check whether the module is functioning
properly.
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Description

Cause of Error

Corrective Action

DFB_IOLINKRW_ERR_COMMUNICATI
ON_PORT_EXCEEDS_SETTING_RAN
GE_1 4

Communication port number
exceeds the valid range
(1-4).

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_SUBINDEX_EX
CEEDS_SETTING_RANGE_0_255

Subindex number exceeds
the valid range (0-255).

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_READ_OR_WRI
TE_LENGTH_EXCEEDS_SETTING_RA
NGE_1_232

Read/Write data length
exceeds the valid range
(1-232 bytes).

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_RESERVED

DFB_IOLINKRW_ERR_COMMUNICATI
ON_TIMEOUT_NO_RESPONSE_FRO
M_IOLINK_DEVICE_5000MS

I0-Link device
communication timeout
(5000 ms)

Check whether the module is functioning
properly.

DFB_IOLINKRW_ERR_INVALID_REM
OTE_ID_OR_LOCAL_ID

AS04SIL group or module ID
is incorrect.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_INTERNAL_CO
MMUNCATION_ERROR

Internal communication error

DFB_IOLINKRW_ERR_EXECUTE_MO
RE_THAN_2_ IOLINKRW_ON_SAME_
MODULE

Concurrent execution of
multiple IOLINK Read/Write
instructions on the same
AS04SIL module

Check for duplicate instruction usage.

DFB_IOLINKRW_ERR_EXCUTE_MOR
E_THAN_2_ IOLINKRW_ON_SAME_M
ODULE

Read/Write start address +
data length exceeds device
memory range.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_INVALID_DATA
_TYPE

Parameter value of the
corresponding data type
exceeds the valid range.

Check whether the entered value is
correct.

DFB_IOLINKRW_ERR_DATA TYPE_A
ND_READ_WRITE_LENGTH_INCONSI
STENT

Parameter data type
mismatches with read/write
data length.

Check whether the entered value is
correct.
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7.1. DFB_COMRS

DFB_COMRS sends and receives communication data via the COM port.

FB/FC Instruction Graphic Expression ST Language
FB DFB_COMRS DFB_COMRS DFB_COMRS (
—bExecute bDonef—
—byComPort bBusyi— | bExecute:=,
—RxMode bErrorf— =
—ParaSet Erorld— | PyComPort:=,
URMEN— | RxMode:=,
ParaSet:=,
bDone=>,
bBusy=>,
bError=>,
Errorld=>,
uiRcvLen=>);
® Inputs
Setting Value
N F i Data T
ame unction ata Type (Default value)
bExecute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising—edge)
byComPort* COM port number BYTE (OxFF)
RxMode Receiving mode DFB_COMRS_MODE (NO_RECEIVING)
ParaSet COM port parameters DFB_COMRS_SET VALUE (COMRS_SET_VALUE)

Note: You need to configure the settings based on the definitions of COM port numbers varied from model to model.

* DFB_COMRS_MODE

Name

Description

NO_RECEIVING

No receiving data mode:

After the packet is sent, the receiving task is complete. Then the completion
flag is set to TRUE.

DISCONTINUOUS_TIME

Discontinuous time mode:

When the interval between receiving packets is longer than the specified
time, the receiving task is complete. Then the completion flag is set to TRUE.

The discontinuous time for receiving the packet can be set via
ParaSet.uiDiscontinuousTime.(*1)

SPECIFIC_END_CHAR

Specific end character mode:

When a specific character is received, the data receiving is complete. Then
the completion flag is set to TRUE.

The end character and the length can be set via ParaSet.pSpecificEndChar
and ParaSet.byEndCharAmt.
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Name

Description

(*1, *2)

SPECIFIC_START_CHAR_A
ND_DISCONTINUOUS_TIME

Specific start character and discontinuous time mode:

When a specific character is received, starts to receive the packet, and when
the packet interval is longer than the specified time, the receiving task is
complete.

The start character and the length can be configured via
ParaSet.pSpecificStartChar and ParaSet.byStartCharAmt while the
discontinuous time can be set via ParaSet.uiDiscontinuousTime.

(*1, *2)

SPECIFIC_START_CHAR_A
ND_SPECIFIC_END_CHAR

Specific start character and end character mode:

When a specific character is received, starts to receive the packet. The
receiving task is not complete until receive an end character.

The start character and the length can be set via ParaSet.pSpecificStartChar
and ParaSet.byStartCharAmt.

The end character and the length can be set via ParaSet.pSpecificEndChar
and ParaSet.byEndCharAmt.

(*1, *2)

SPECIFIC_LENGTH

Specific length mode:

A specific quantity of data is received and the receiving task is complete.

The packet length can be set via ParaSet.uiSetVarue.

*Note:

1. When the received data length reaches the size defined in uiReadBufSize, the receiving of data is completed.

2. The data length includes both start and end characters.

°© COMRS_SET_VALUE

packet to be stored

Name Function Data Type Setting Value (Default value)
uiWriteLen The length of packet to UINT 0-1000 (0)
be sent (Unit: Byte)
pWriteBuf The memory address of POINTER TO BYTE —
packet to be sent
pReadBuf The memory address of POINTER TO BYTE —

uiReadBufSize The memory size of UINT 1-1,000 (100)
packet to be stored(Unit:
Byte)
uiDiscontinuousTime Packet interval (Unit: ms) | UINT 2-3,000 (2)
byStartCharAmt Size of the start character [BYTE (Unit: Byte) 1-255 (1)
pSpecificStartChar Memory address of the POINTER TO BYTE Memory address (0)
start character
byEndCharAmt Size of the end character |BYTE (Unit: Byte) 1-255 (1)
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Name Function Data Type Setting Value (Default value)
pSpecificEndChar Memory address of the POINTER TO BYTE Memory address (0)
end character
uiSpecificRxLen Specified receiving length | UINT (Unit: Byte) 1-1000 (1)
tTimeout Communication time—out | TIME T#OMs—T#49d17h2m47s295ms(T#
100ms)
T#0ms: No time—out
¢ Outputs
. Output Range
N Funct Data T
ame unction ata Type (Default value)
bDone FB is completed. BOOL TRUE/FALSE (FALSE)
bBusy TRUE when the instruction is BOOL TRUE/FALSE (FALSE)
running
bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)
ErroriD Indicates the error code if an DFB_COM_ERROR _C (DFB_UNDEFINED)
error occurs. ODE
uiRcvLen The length of the data received | UINT (Unit: Byte) (0)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE

bDone When FB is completed When bExecute shifts to FALSE

bBusy When FB starts
® When the running of FB is completed
® bExecute shifts to FALSE and the

running of FB is completed.
bError When an error occurs during the running or | When bExecute shifts to FALSE
there are incorrect input values
ErrorID

¢ Timing Diagram

bExecute

bDone

bBusy

bError

249



AX Series Standard Instructions Chapter 7: Modbus Communication Instructions

® Function

The FB instruction (DFB_COMRS) is used for sending communication data. You must finish the
configuration of COM port of CPU and add Delta_Modbus_Master COM_Port device before using this
instruction (For more details, refer to chapter 9.2 Serial Port Communication in AX-3 Series Operation
Manual).

® Programming Example

This example used DFB_COMRS to send COM communication data.

PROGRAM PLC_PRG
VAR
bVar 0: BOOL: =TRUE;
bExecut e_Var, bDone_Var, bBusy_Var, bError_Var: BOO;
FBO: DFB_COVRS;
RxMbde_Var: DL_COM AX3. DFB_COVRS_MODE;
ParaSet _Var: DL_COM AX3. DFB_COVRS_SET_VALUE;
Errorl D _Var: DL_COM AX3. DFB_COM ERROR CODE;
ui RevLen_Var: Ul NT;
pSpeci ficStart Char_Var: BYTE : =16#3A;
bySt art Char Ant _Var: BYTE : =1;
pSpeci fi cEndChar _Var: ARRAY[O0..1] OF BYTE: =[ 16#0D, 16*0A] ;
byEndChar Ant _Var: BYTE :=2;
ar _byVar0: ARRAY [0..13] OF BYTE;
ar_byVarl: ARRAY [0..16] OF BYTE; =[ 16#3A, 16#30, 16#32, 16#30, 16#31, 16#30,
16#35, 16#30, 16#30, 16#30, 16#30, 16#30, 16#31, 16#46, 16#37, 16#0D, 16#0A] ;
t Ti meout _Var: TIME : =T*500ns;
END_VAR

| F bvar0 THEN
bVar O =FALSE;
bExecut e_Var : =TRUE;
RxMbde_Var : =DL_COM AX3. DFB_COVRS_MODE. SPECI FI C_START_CHAB_AND_SPECI FI C_END_CHAR,
Par aSet _Var . pSpeci fi cSt art Char: =ADR( pSpeci fi cStart Char _Var) ;
Par aSet _Var . bySt art Char Ant : =bySt art Char Arat _Var ;
Par aSet _Var . pSpeci fi cEndChar : =ADR( pSpeci fi cEndChar _Var) ;
Par aSet _Var . byEndChar Ant : =byEndChar Ant _Var ;
Par aSet _Var . pReadBuf : =ADR( ar _byVar 0) ;
Par aSet _Var. pWi t eBuf : =ADR(ar _byVarl ) ;
Par aSet _Var. ui WitelLen: =S|I ZEOF(ar _byVarl);
Par aSet _Var.t Ti meout : =t Ti meout Var;
END_I F
| F bDone_Var THEN
bExecut e_Var : =FALSE;
END_I F
FBO(
bExecut e: =bExecut e_Var
byConPort : =DL_ModbusConivast er . DFB_AX3XX_COM PORT_NUM RS485
RxMode: =RxMode_Var
Par aSet : =Par aSet _Var ,
bDone=>bDone Var ,
bBusy=>bBu3y_Var ,
bError=>bError_Var ,
Errorld=>Error| D Var |,
ui RevLen=>ui RcvLen Var );
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For AX-3 series controller, the definition of COM port name can be found in Library Manager as shown below.

Devices = o x (D vibrary Manager x
= ) OF8_COMRS T &3 Add library ¥ Delete library *F Properties ' Details 5 Placeholders @ Library repository @ con legend..
= @ Devier (AX-308EAOMALT) Name MNamespace Effective version
o Hardware Corfiquration # | )
+ A Network Configuration %
+ 8l PLC Logic + [0 L Bultinl0) A3, 0.4 3 Blectror il
3 ExnercAT_Master_Softbotion (EerCAT Master Softotien) ||« [ i COM_AXS = DL_COM_AX3, 1.0.0.0 {Deta Electroncs inc) DL_COM_AG 10.0.0 o
9 Deta_Localbus_Master (Deta LocaBus Master] + L DL_ModbusComMaster_A0 = DL_ModbusCombaster_AX3, 1.0.0.0 {Deta Electronics Inc) DL_ModbusComMaster_&) 1.0.0.0 o
& wr_308_Series_EtherCAT_Master_ScftMotion (AX-308 Sees B 4 (1 1 wosencont — s Hectroncs | R 0
* @ Deta_Modbus_COM (Deka Modbus COM) il
@ Deka_Modbus_Master_COM_Port (Delita Modbus Master CO/| & (1 1o
3 SoftMotion General Axk Pool $ 0 peby sl e Tommeintn o Add 3 € 1€ 0 {4 Tain 3 £4E 90 -
# @ Bubtin_I0 (Bultin_IO) = 9 OL_ModbusCombaster, 0.40.2.0 {Deta Bectronks inc) [=] mputsioutputs pocumentation

= 3 DL_ModbusComiaster

ENUM DFE_AX3XX_COM_PORT_NUM
* 2 Function Blocks

+ 3 GobalConstants Name Type Inherited from  Address  Inifiall Comment
= 23 Globaharables * RSI32  BYTE 0

i Variables * RS485  BYTE 1
= o structs

*2 DFB_MODBUS_COMMAND

£ DFB_AXTI0{_COM_PORT_NUM
#3 DFB_MB_ERROR_CODE

3 DFe_MB_FUNC_CODE

3 DFE_MB_TRANSMISSION

¢ Supported Devices

° AX series

Note 1: In the AX-8 series, only AX-864E30xE2T is supported.
Note 2: AX-332E (Library firmware version: 1.0.6.0 and later).

® Library

© DL_COM.library
Note: From version 1.0.6.0, library DL_COM_AX3 is changed to DL_COM.
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7.2. DFB_ModbusComChannel

DFB_ModbusComChannel controls the Modbus Slave COM Port Channel.

FB/FC

Instruction

Graphic Expression

ST Language

FB DFB

ModgusComChanneI

Slave
bExecute
bAbort
iChannelIndex

DFB_ModbusComChannel

bBusy DFB_ModbusComChannel(
bDone|
bError|
bAborted

MaodbusError

Slave:=,

bExecute:=,
bAbort:=,
iChannellndex:=,
bBusy=>,
bDone=>,
bError=>,
bAborted=>,

ModbusError=>);

® Inputs/Outputs

Name Function Data Type Setting Value (Default value)
Slave Delta Modbus slave device | DFB_ModbusComSlave —
® Inputs
Name Function Data Type Setting Value (Default value)
bExecute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the rising-dege)
bAbort No function BOOL —
iChannellndex Channel index INT 0-9 (0)
® Outputs
Name Function Data Type Output Range (Default value)
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bDone The running of FB is BOOL TRUE/FALSE (FALSE)
complete.
bError TRUE if an error occurs | BOOL TRUE/FALSE (FALSE)
bAborted No function BOOL —
ModbusError Error code DFB_MB_ERROR_CODE DL_MB_ERROR_CODE
(UNDEFINED)

¢ Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE

bBusy When the running of FB starts
® When the running of FB is complete

® bExecute shifts to FALSE and the
running of FB is completed.

bError When an error occurs during the running or | When bExecute shifts to FALSE
there are incorrect input values

ModbusError

bDone When the running of FB is complete When bExecute shifts to FALSE

¢ Timing Diagram

bExecute

bDone

bBusy

bError

® Function

When the trigger mode of the Modbus slave channel is set to Application, the Modbus request action will be
triggered by DFB_ModbusComChannel.

PLC_PRG [ Delta_Modbus_Slave_COM_Port x

General Name Access Type Trigger READ Offset Length
0 Channel 0 Read Holding Registers Application 0x0 100

Modbus Slave Channel

Modbus Slave Init

DeltaModbusSerialSlave I/O
Mapping

DeltaModbusSerialSlave IEC Objects
Status

Information

Note:

1. For more details of Modbus slave COM port configuration, you can refer to chapter 9.2 Serial
Communication in AX-3 Series Operation Manual.

2. While using, the channel must be set to Enable.
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® Programming Example

This example uses DFB_ModbusComChannel to trigger data exchange with Modbus COM port

communication.

Devices v+ X
« 3 DFB_ModbusComChanne! v
= (@ Device (AX-308EAOMALT)
& Hardware Configuration
= A Network Configuration
A ModbusCOM Fiter
* YACLoge
4 Deta_LocaBus_Master (Delta LocaBus Master)
3 AX_308_Series_EtherCAT_Master_SoftMotion (AX-308 Seres £l
= 3 Deta_Modbus_COM (Delta Modbus COM)
* @ Deta_Modbus Master COM_Port (Deta
;‘{oe:a_mams Save_COM_Port

2 SoftMoTion General AXs Poot
+ & Buitin_IO (Buitin_10)

A PLC_PRG x I  Deta_Modbus_Shve_COM_Port

PROGRAM PLC_PRG

VAR
rso: Dru_'uv:d.bu-: onChannel;
bExecute Var, bBusy Var,bDone Var,bError Var: BOOL;
ModbusError Var: DFE_NB _ERROR CODE;

END VAR

FBOJ

Slave:» :elta_)(:-i.tus_Slave_:Cﬂ_F:xn,]
VeATLVUNES t'x.uv;.nv_‘nn,

bAbort:= ,

iChannelIndex:=0 ,

bBusy=>bBusy Var ,
bDone=>blone_Var ,
bError=>bError Var ,
bAborted=> ,
ModbusError=>ModbusError Var );

*Note: The input of Slave will be the name of Modbus slave device.

® Supported Devices

° AX-3, AX-864E30xE2T, AX-C

Note: AX-332E, AX-864E30xE2T, AX-C (Library firmware version: 1.0.6.0 and later)

® Library

© DL_ModbusComMaster.library

Note: From version 1.0.6.0, library DL_ModbusComMaster_AX83 is changed to

DL_ModbusComMaster.
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7.3. DFB_ModbusRequest

DFB_ModbusRequest sends Modbus communication data.

FB/FC

Instruction

Graphic Expression

ST Language

FB DFB

ModgusRequest

by ComPort
bE:xecute
bisbiort
usislaveaddr
uiFunctionCode
UiReadOffset
uiReadLen
uitriteOffset
uitritelen
LTimeouk
pwriteBuUf
pR.eadBuf
transmission

DFB_ModbusRequest

DFB_ModbusReque
st(

byComPort:=,

bEusy

bDaone

bError

baborked
ModbusErrorCode

bExecute:=,
bAbort:=,
usiSlaveAddr:=,

uiFunctionCode:=,
uiReadOffset:=,
uiReadLen:=,
uiWriteOffset:=,
uiWriteLen:=,
tTimeout:=,
pWriteBuf.=,
pReadBuf:=,
transmission:= ,
bBusy=>,
bDone=> ,
bError=>,
bAborted=>,
ModbusErrorCode=

>);

’

® Inputs

Name

Function

Data Type

Setting Value (Default value)

byCom Port*”

COM port number

BYTE

(OXFF)

bExecute

Run the function block.

(Triggered by the
rising-dege)

BOOL

TRUE/FALSE (FALSE)

bAbort

No function

BOOL

usiSlaveAddr

Slave station number

USINT

1-247

uiFunctionCode

Modbus function code

DFB_MB_FUNC_CODE

Supported function codes:
0x01: Read Coils
0x02: Read Discrete Inputs
0x03: Read Holding Registers
0x04: Read Input Registers
0x05: Write Single Coil
0x06: Write Single Register
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Name

Function

Data Type

Setting Value (Default value)

O0xOF: Write Multiple Coils
0x10: Write Multiple Registers

0x17: Read/Write Multiple
Registers (0x03)

uiReadOffset The start address of UINT 0-65535 (0)
memory to be read.
uiReadLen The data length of the UINT Coil: 1-1920
memory to be read. Register: 1-120 (1)
uiWriteOffset The start address of UINT 0-65535 (0)
memory to be written.
uiWriteLen*? The data length of the UINT Coil: 1-1920
memory to be written Register: 1-120
(1)
{Timeout*? Communication TIME T#OmMs—T#49d17h2m47s295ms
time—out 0: No time—out
(T#100ms)
pWriteBuf The memory address of | POINTER TO BYTE —
data to be sent.
pReadBuf The memory address of | POINTER TO BYTE —
data to be stored.
Transmission Transmission mode DFB_MB_TRANSMISSION 0: ASClII
1: RTU
(ASCII)

*Note:

1. You need to configure the settings based on the definitions of COM port numbers varied from model to model.

. The time—out should be greater than the Cycle time set in mdbus Task.

. If uiReadLen is set to 0, the Modbus read command will not be sent.

2
3. When the transmission mode is set to RTU, the data bit of Modbus COM port must be set to 8.
4
5

. If uiWriteLen is set to 0, the Modbus write command will not be sent.

¢ Outputs
Name Function Data Type Output Range (Default value)
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bDone The running of FB is BOOL TRUE/FALSE (FALSE)
completed.
bError TRUE if an error occurs | BOOL TRUE/FALSE (FALSE)
bAborted No function BOOL —
ModbusError Error code DFB_MB_ERROR_CODE DL_MB_ERROR_CODE
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Name

Function Data Type

Output Range (Default value)

(DFB_UNDEFINED)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE

bDone When the running of FB is complete When bExecute shifts to FALSE

bBusy When the running of FB starts
® When the running of FB is complete
® bExecute shifts to FALSE and the

running of FB is completed.
bError When an error occurs during the running or | When bExecute shifts to FALSE
there are incorrect input values
ModbusError

® Timing Diagram

bExecute

bDone

bBusy

bError

® Function

The FB instruction (DFB_ModbusRequest) is used for sending Modbus communication data. You must

finish the configuration of COM port of CPU and add Delta_Modbus_Master COM_Port device before using
this instruction. (For more details, refer to chapter 9.2 Serial Port Communication in AX-3 Series Operation

Manual.)

® Programming Example

This example uses DFB_ModbusRequest to send Modbus commands for reading a 10—word long data
(Holding Registers) in the slave station (Slave address = 2), which the start address is 0x0000.

PROGRAM PLC_PRG

VAR

bExecut e_Var, bBusy_Var, bDone_Var, bError_Var: BOO;
U3i Sl aveAddr _Var: USINT : =2 ;

ar_war 0: ARRAY[ 0. .200] OF WORD;

FBO DFB_MddbusRequest ;

ModbusEr r or Code_Var: DFB_MB_ERROR_CODE;

END_VAR

FBO(

byConPor t : =DL_MddbusComvast er _AX3. DFB_AX3_COM PORT_NUM RS485,
bExecut e: =bExecut e_Var

bAbort: =,

usi Sl aveAddr : =usi SlaveAddr _Var |,
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ui Puncti onCode: =DFB_MB_FUNC CODE. READ HOLDI NG REG STERS ,
ui ReadOf f set: =0 ,

ui ReadLen: =100 ,

uiWiteOfset :=,

ui WitelLen: =,

t Ti meout : =T#500MS ,

pWiteBuf: =,

pReadBuf : =ADR( ar _wVar 0) ,

transm ssion: =

bBusy=>bBusy_Var |,

bDone=>bDone_Var |,

bError =>bError_Var ,

bAbort ed=> |,

MbdbusEr r or Code=>ModbusEr r or Code Var );

® Supported Devices

© AX-3, AX-864E30xE2T, AX-C
Note: AX-332E, AX-864E30xE2T, AX-C (Library firmware version: 1.0.6.0 or later)

® Library

© DL_ModbusComMaster.library
Note: From version 1.0.6.0, library DL_ModbusComMaster_AX3 is changed to
DL_ModbusComMaster.
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7.4. DFB_ModbusRequest2

DFB_ModbusRequest2 sends Modbus communication data.

FB/FC Instruction Graphic Expression ST Language
FB DFB_ —bExecute DFB_ModbusRequestz bDaone — DFB_MOd bUSReqUeStz(
ModbusRequest2 | —pabor i)
—bwiComPart bErrar f—
—usislavehddr baborted— bEXGCUte= y
—ModbusCom.mand uilatalengthF—
:ET;:,—?;-;:;;T?DU': ModbusErrarCode F— bAbOrt= ,
—pSendData
:tpriencs?n?stzon byC0mP0rt:= s
usiSlaveAddr:=,
ModbusCommand:=,
tResponseTimeout:=,
uiSendTimeout:=,
pSendData:=,
pRecvData:=,
transmission:=,
bDone=>,
bBusy=>,
bError=> ,
bAborted=> ,
uiDatalLength=>,
ModbusErrorCode=> );
® Inputs
Setting Value
N Functi Data T
ame unction ata Type (Default value)
bExecute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the rising-dege)
bAbort No function BOOL —
byComPort*' COM port number BYTE (OXFF)
usiSlaveAddr Slave station number USINT 1-247
ModbusCommand Modbus parameter setting DFB_MODBUS CO |—
MMAND
tResponseTimeout*2 Communication time—out TIME T#OmMs—T#49d17h2m47s29
5ms
0: No time—out
(T#100ms)
uiSendTimeout No function UINT (0)
pSendData The memory address of datato |[POINTER TO BYTE |—
be sent
pRecvData The memory address of received | POINTER TO BYTE |—
data to be stored
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Name

Function

Data Type

Setting Value
(Default value)

Transmission*3

Transmission mode

SSION

DFB_MB_TRANSMI

0: ASCII
1: RTU
(ASCII)

*Note:

1. You need to configure the settings based on the definitions of COM port humbers varied from model to model.

2. The time—out should be greater than the Cycle time set in mdbus Task.

3. When the transmission mode is set to RTU, the data bit of Modbus COM port must be set to 8.

° DFB_MODBUS_COMMAND

Name

Function

Data Type

Output Range (Default value)

uiFunctionCode

Modbus function code

DFB_MB_FUNC_C

Supported function code:

ODE 0x01: Read Coils
0x02: Read Discrete Inputs
0x03: Read Holding Registers
0x04: Read Input Registers
0x05: Write Single Coil
0x06: Write Single Register
0xOF: Write Multiple Coils
0x10: Write Multiple Registers
0x17: Read/Write Multiple Registers
(0x03)
uiReadOffset The start address of memory | UINT 0-65535 (0)
to be read.
uiReadLen The data length of the UINT Coil: 1-1920
memory to be read. Register: 1-120
(1)
uiWriteOffset The start address of memory | UINT 0-65535 (0)
to be written.
uiWriteLen The data length of the UINT Coil: 1-1920
memory to be written Register: 1-120
(1)
*Note:

1. If uiReadLen is set to 0, the Modbus read command will not be sent.

2. If uiWriteLen is set to 0, the Modbus write command will not be sent.

® Outputs
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Name Function Data Type Output Range (Default value)
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bDone The running of FB is BOOL TRUE/FALSE (FALSE)
complete.
bError TRUE if an error occurs. | BOOL TRUE/FALSE (FALSE)
bAborted No function BOOL —
uiDataLength | The received data BYTE (Unit: BYTE) (0)
length
ModbusError Error code DFB_MB_ERROR_CODE DL_MB_ERROR_CODE

(DFB_UNDEFINED)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the running of FB is complete When bExecute shifts to FALSE
bBusy When the running of FB starts
® When the running of FB is completed
® bExecute shifts to FALSE.
bError When an error occurs during the running or | When bExecute shifts to FALSE
ModbusError there are incorrect input values

® Timing Diagram

bExecute

bDone

bBusy

bError

® Function

The FB instruction (DFB_ModbusRequest?2) is used for sending Modbus communication data. You must
finish the configuration of COM port of CPU and add Delta_Modbus_Master COM_Port device before

using this instruction. (For more details, Refer to chapter 9.2 “Serial Port Communication” in AX-3 Series
Operation Manual.)

¢ Programming Example

This example uses DFB_ModbusRequest2 to send Modbus commands for reading a 100-~WORD long data

(Holding Registers) in the slave station (Slave address = 2), which the start address is 0x0000.

PROGRAM PLC_PRG

VAR
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bVar: BOOL: =TRUE;
bExecut e_Var, bBusy_Var, bDone_Var, bErr or _Var: Bool ;
U3i Sl aveAddr _Var: USINT :=2 ;
ar _wVar 0: ARRAY[ 0. . 200] OF WORD;
FBO: DFB_MddbusRequest 2;
ModbusEr r or Code_Var: DFB_MB_ERROR CODE;
ModbusCommand_Var: DFB_MODBUS COMVAND;
ui Dat aLengt h_Var: Ul NT;
END_VAR

| F bVar0 THEN
bVar 0: =FALSE;
MbdbusCommand_Var . ui Functi onCode: =3;
ModbusConmand_Var . ui ReadLen: =100;
ModbusConmand_Var . ui ReadO f set : =0;
END | F

FBO(
bExecut e: =bExecut e_Var
bAbort: =,
byConPor t : =DL_MydbusConiVast er . DFB_AX3XX_COM PORT_NUM RS485,
usi Sl aveAddr : =usi SlaveAddr Var |,
Modbus Conmand: =MbdbusConmand_Var
t ResponseTi meout : =T#500M5
ui SendTi meout : =
pSendDat a: =
pRecvDat a: =ADR( ar _wVar 0) ,
transm ssi on: =DFB_MB_TRANSM SSI ON. ASCI |,
bDone=>bDone_Var |,
bBusy=>bBusy_ Var |,
bEr r or =>bError_Var ,
bAbort ed=> ,
ui Dat aLengt h=>ui Dat aLengt h_Var
MbdbusEr r or Code=>ModbusEr r or Code Var );

® Supported Devices

© AX-3, AX-864E30xE2T, AX-C
Note: AX-332E, AX-864E30xE2T, AX-C (Library firmware version: 1.0.6.0 or later)

® Library

© DL_ModbusComMaster.library

Note: From version 1.0.6.0, library DL_ModbusComMaster_AX3 is changed to
DL_ModbusComMaster
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7.5. Error codes and Troubleshooting

* DFB_COM_ERROR_CODE

Description

Cause of Error

Corrective Action

DFB_NO_ERROR

No errors

DFB_RESPONSE_TIMEOUT

Slave response time—out

¢ Check whether the setting for
time—out is appropriate or not.

® Check on the correctness of
communication wiring.

_SEND

DFB_REQUEST FAILED_TO

COM Port errors

Contact us directly.

DFB_INVALID_COMPORT

COM port setting errors

Check on the correctness of the COM
port settings.

DFB_INVALID_BUFFER

Invalid memory address for sending
and receiving data.

Check if the below parameter settings
are correct.

® ParaSet.pWriteBuf

® ParaSet.pReadBuf

DFB_INVALID_LENGTH

Invalid data length setting

Check if the below parameter settings
are correct.

® ParaSet.uiReadlLen
® ParaSet.uiReadBufSize

® ParaSet.uiWriteLen

DFB_NO_MASTER_CONFIG

Delta_Modbus_Master COM_Port
device does not exist.

Check if

Delta_Modbus_Master COM_Port
device have been added to the device
tree.

DFB_MEMORY_NOT_ENO
UGH

Not enough system memory

Check if the program size exceeds the
allowable limit.

DFB_INVALID_MODE

Invalid receiving mode set in
DFB_COMRS.

Check if the RxMode setting is correct.

DFB_INVALID_SETTING

Invalid parameter setting

Check if the below parameter settings
are correct.

® ParaSet.tTimeout
® ParaSet.uiDiscontinuousTime

® ParaSet.byEndCharAmt

263



AX Series Standard Instructions

Chapter 7: Modbus Communication Instructions

Description

Cause of Error

Corrective Action

® ParaSet.byStartCharAmt

® ParaSet.uiSpecificRxLen

DFB_INVALID_CHAR_BUF
FER

Invalid memory address of
characters.

Check if the below parameter settings
are correct.

® ParaSet.pSpecificStartChar

® ParaSet.pSpecificEndChar

DFB_UNDEFINED

Undefined or has not yet been Run.

Wait for the running of FB instruction
being completed.

* DFB_MB_ERROR_CODE

Description

Cause of Error

Corrective Action

DFB_NO_ERR

No errors

DFB_ILLEGAL_FUNCTION

Unsupported function code

Check on the correctness
of the function code you're
using.

DFB_ILLEGAL_DATA_ADDRESS

lllegal memory address to
write and read.

Check on the correctness of
memory address you intend to
write and read.

DFB_ILLEGAL_DATA_VALUE

lllegal data values responded

Check if the slave wires

by slave. function normally as well as
the proper wiring.
DFB_SLAVE_DEVICE_FAILURE Slave failure Check slave settings and

statuses.

DFB_ACKNOWLEDGE

Slave has received request,
but it takes longer to handle.

DFB_SLAVE_DEVICE_BUSY

Slave is busy.

DFB_GATEWAY_PATH_UNAVAILABLE

Wrong Gateway path

Check Gateway configuration,
or Gateway is busy.

OND

DFB_GATEWAY_DEVICE_FAILED_TO_RESP

Slave device in Gateway fails
to respond.

Check if the slave wires
function normally as well as
the proper wiring.

DFB_RESPONSE_TIMEOUT

No response from slave in
time

® Check if the duration
set for the time—out
is less than the
responded time of
slave.

® Check on the
correctness of the
wiring.
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Description

Cause of Error

Corrective Action

DFB_RESPONSE_CRC_ERROR

Invalid data values responded
by slave (Invalid check code)

Check on the correctness of
data format responded by
slave.

DFB_RESPONSE_WRONG_SLAVE

Invalid data values responded
by slave (Invalid station
number)

Check on the correctness of
data format responded by
slave.

DFB_RESPONSE_WRONG_
FUNCTIONCODE

Invalid data values responded
by slave (Invalid function
code)

Check on the correctness of
data format responded by
slave.

DFB_REQUEST_FAILED_TO_SEND

Failed to send data.

Contact the vendor directly.

DFB_RESPONSE_INVALID_PROTOCOL

Invalid data values responded
by slave (Non—standard
Modbus format)

Check on the correctness of
data format responded by
slave.

DFB_RESPONSE_INVALID_HEAD

Invalid data values responded
by slave (Invalid data length)

Check on the correctness of
data format responded by
slave.

DFB_INVALID_CHANNEL_INDEX

Invalid index of the slave
channel

Check if the index of slave
channel is correct.

DFB_CHANNEL_SETTING_NOT_SUPPORT

The trigger mode of slave
channel is not set to
“Application”.

Make sure the trigger mode

has been set to “Application”.

DFB_INVALID_COMPORT

Invalid COM port number of
the controller

Check if the COM port
number is correct.

DFB_INVALID_BUFFER

Invalid memory address
setting to send and receive
data

Check if the below paramete
settings are correct.

ModbusRequest:

¢ pWriteBuf

® pReadBuf

ModbusRequest2:
® ModbusCommand.p
WriteBuf

ModbusCommand.pRead
Buf

r

DFB_INVALID_LENGTH

Invalid data length setting

Check if the below paramete
settings are correct

ModbusRequest:

® uiWriteLen

® viReadlLen

ModbusRequest2:

® ModbusCommand.ui
WriteLen

r
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Description

Cause of Error

Corrective Action

ModbusCommand.uiRead
Len

DFB_INVALID_SLAVE_ADDRESS

Invalid slave station number

Make sure the station number
is set to be within 1-247.

DFB_INVALID_FUNCTION_CODE

Invalid setting for
uiFunctionCode

Check if the setting value of
uiFunctionCode is correct.

DFB_NO_MASTER_CONFIG

Delta_Modbus_Master COM
_Port device does not exist.

Make sure that
Delta_Modbus_Master COM
_Port device has been added
to the device tree.

DFB_MB_ERROR_CODE_MEMORY_NOT_ENO
UGH

Not enough system memory

Check if the program size
exceeds the allowable limit.

DFB_UNDEFINED

Undefined or has not yet run.

Wait for the running of FB
instruction being completed.
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8.1. DFB_TCP_Client

DFB_TCP_Client sends or receives TCP data packets.

FB/FC Instruction Graphic Expression ST Language
FB DFB_TCP_Client DFB_TCP_Client DFB_TCP_Client(
—{bEnable bBusyf— - -
—SocketInfo bConnectedp— bEnable:=
—{bSend bSentf— ’
—{bRecvRestart bRevdf— SocketInfo:=
bErrarg— T
ErrorlDf— i
< Status|— bSend:=,
UROVELET | pRecvRestart:=
bBusy=>,
bConnected=>,
bSent=> |
bRcvd=>,
bError=>,
ErrorID=> ,
Status=>,
uiRcvdLen=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block. ' 2 |BOOL TRUE/FALSE (FALSE)
Socketlnfo Connection information on tcpClientSocketinfo —
Server
bSend Send data packets. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
bRecvRestart Restart to receive data BOOL TRUE/FALSE (FALSE)
packets. 2 (Triggered by the
rising-dege)
*Note:

1. As soon as this function block is running, TCP connection will start to be created. Once connected, the output
bConnected will be ON.

2. After the function block is running, it starts receiving data packets. When the data receiving is completed and

stopped, bRcvd will be ON. If you shift bRecvRestart to ON, the FB will restart to receive data.

© tcpClientsocketinfo

local device

0-65535
(0)

Name Function Data Type Setting Value (Default value)
bylPAddr Server’s IP address ARRAY [0..3] OF BYTE |—
uiLPort Communication ports on | UINT 0: Use a random port number
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The memory size of
received data (Unit:
Byte)

Name Function Data Type Setting Value (Default value)
uiRPort Communication ports on |UINT 0: lllegal
remote device 1-65535
(0)
uiTimeout Response time—out UINT 0: No time—out
(Unit: ms) 1-65535
(0)
uiKeepAliveTime The time that the socket | UINT 0: No time—out
out keeps alive. (Unit: sec) 1-65535
(0)
bReconnect Auto—reconnect function | BOOL TRUE/FALSE (FALSE)
TRUE:
When connection time—out or failed,
it will try to rebuilt the connection
automatically.
FALSE:
When connection time—out or failed,
the output bError will be ON.
uiSetValue The setting value of UINT (0)
recvCondition
pSendBuf The memory address of [POINT TO BYTE —
data to be sent
uiSendLen The length of data to be [UINT 0-8192 (0)
sent (Unit: Byte)
pRecvBuf The memory address POINT TO BYTE —
where the received data
to be stored.
uiRecvBufSize UINT 0-8192 (0)

recvCondition

Conditions for data
receiving completion

DFB_SOCK_RECV_

MODE

(DFB_SOCKET_NO_RECEVING)

*Note: uiTimeout is the timeout period for communication response, which starts to calculate the timeout period
after receiving the first packet. If no packets are received, the timeout period will not be calculated. Otherwise,
uiKeepAliveTimeout starts to calculate the timeout time when no packets are received.

* DFB_SOCK_RECV_MODE

Name

Description

VING

DFB_SOCK_MODE_NO_RECE

No receiving data mode
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Name

Description

DFB_SOCK_MODE_SPECIFIC_
LENGTH

Specific data length mode:
A specific quantity of data is received and the receiving task is completed.
The data length can be specified via uiSetValue.

(Unit: Byte)

DFB_SOCK_MODE_SPECIFIC_
SINGLE_CHAR

Specific end character mode:
The data received ends with a specific character (1 Byte).
The end character can be configured via uiSetValue.

e.g.: If uiSetValue is set to 16#00000D0A, the end character will be
16#0A.(*1*2)

DFB_SOCK_RECV_MODE_DF
B_SOCK_MODE_SPECIFIC_T
WO_CHARS

Specific two end characters mode:
The data received ends with the two specific characters (2 Bytes)
The end character can be configured via uiSetValue

e.g.: If uiSetValue is set to 16#00000D0A, the end characters will be
16#0D0A.

(*172)

DFB_SOCK_RECV_MODE_DF
B_SOCK_MODE_SPECIFIC_ST
ART_CHAR_AND_SPECIFIC_E
ND_CHAR

Specific start character and end character mode:

The data received starts with a specific character, and ends with a specific
character.

Both the start and the end character can be configured via uiSetValue.

e.g.: If uiSetValue is set to 16#00003A0A, the start character will be 16#3A
and the end character is 16#0A.

(*1*2)

DFB_SOCK_RECV_MODE_DF
B_SOCK_MODE_ANY_LEN
GTH

Any length mode:

The receiving ends with a complete data of any length.

*1)

*Note:

1. When the received data length reaches the pRecvLen limit, the receiving task will be completed.

2. The data length includes the start and end characters.

3. TCP sockets can receive data in a single TCP packet in the Any length mode (generally about 1500 bytes,
depending on the specifications of each device).

® Outputs
Name Function Data Type Output Range (Default value)
bBusy TRUE when the instruction | BOOL TRUE/FALSE (FALSE)
is running.
bConnected TCP is connected. BOOL TRUE/FALSE (FALSE)
bSent Sending complete BOOL TRUE/FALSE (FALSE)
bRcvd Receiving complete BOOL TRUE/FALSE (FALSE)
bError TRUE if an error occurs BOOL TRUE/FALSE (FALSE)
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Name Function Data Type Output Range (Default value)
ErrorID Indicates the error code if |DFB_SOCKET_ERROR (DFB_SOCK_NO_ERROR)
an error occurs.
Status The running status of DFB_SOCKET_STATUS (SOCKET_CLOSED)
socket
uiRcvLen The length of received data | UINT (Unit: Byte) (0)

®* DFB_SOCKET_STATUS

Name Description Applicable Protocol
SOCKET_CLOSED SOCKET connection is closed. TCP /UDP
SOCKET_CONNECTING SOCKET is connecting. TCP
SOCKET_CONNECTED SOCKET is connected. TCP
SOCKET_SENDING SOCKET is sending the data packet. TCP /UDP
SOCKET_SENT SOCKET has sent the data packet. TCP /UDP
SOCKET_RECEIVED SOCKET has received the data packet. TCP /UDP
SOCKET_ERROR SOCKET has errors. TCP /UDP
SOCKET_ABORTED SOCKET connection is interrupted. TCP
SOCKET_READY SOCKET connection is ready. UDP

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy
® When bEnable shifts to TRUE ® When bEnable shifts to FALSE
® When bSend shifts to TRUE ® When the task is completed
bConnected When the TCP connection is created
® When bEnable shifts to FALSE
® When the TCP connection is
interrupted on the server side
bSent When a data packet is sent over TCP
® When bEnable shifts to FALSE
® When bSend shifts to TRUE
bRcvd When a data packet is received over TCP
® When bEnable shifts to FALSE
® When bRecvRestart shifts to TRUE
bError When an error occurs during running or the When bEnable shifts to FALSE
input value of the instruction is incorrect

271



AX Series Standard Instructions Chapter 8: Network Communication Instructions

¢ Timing Diagram

bEnable

bBusy

bConnected

bSend

bSent

bRevd

bRecvRestart

bError

e e )

JI |

® Function

Use the FB instruction (DFB_TCP_Client) to create TCP connection so as to send or receive TCP data

packets.

Note: DFB_TCP_Client, DFB_TCP_Server, and DFB_UDP_Socket instructions can be used in a maximum of
32 groups at the same time.

® Programming Example

This example uses the FB instruction (DFB_TCP_Client) and Server (IP address: 192.168.1.111, Port:
25000) to establish connection and send 200 Bytes packet. It is expected that Server will send back the
same 200 Bytes package. After Server has finished sending back the package, 200 Bytes package will be

resent.

PROGRAM TCP_Cl i ent

VAR
FBO: DFB_TCP_Client;
il ndex: | NT;
bl ni, FBO_bEnabl e, FBO_bSend, FBO_bRecvRestart, FBO_bBusy: BOOL;
FBO_bConnect ed, FBO_bSent, FBO_bRcvd, FBO_bError: BOCL;
FBO_Socket I nfo: DL_EthernetLi b_AX3.tcpd ient Socket | nf o;
FBO_Errorl D: DL_EthernetLib_AX3. DFB_SOCKET ERROR;
FBO_Status: DL_Et hernet Li b_AX3. DFB_SOCKET STATUS;
FBO_ui RcvdLen: Ul NT;
byar _Send: ARRAY[O..199] OF BYTE;
byar Recv: ARRAY[O..499] OF BYTE;
bError: BOOL;

END_VAR

I F blni THEN

FBO_Socket | nf o. byl PAddr [ 0] : = 192; S
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FBO_Socket | nf o. byl PAddr[ 1] : = 168;
FBO_Socket | nfo. byl PAddr[ 2] : = 1;
FBO_Socket I nfo. byl PAddr[3]: = 111;
FBO_Socket I nfo. ui RPort: = 25000;
FBO_Socket | nf 0. ui Ti meQut : = 1000;
FBO_Socket | nf 0. ui KeepAl i veTi meout : =0;
FBO_Socket | nf o. bReconnect : = TRUE;
FBO_Socket I nf 0. ui Set Val ue: = 200;
FBO_Socket | nf 0. ui SendBuf: = ADR( byar _Send) ;
FBO_Socket | nf 0. ui SendLen: = 200;
FBO_Socket | nf 0. pRecvBuf: = ADR(byar _Recv);
FBO_Socket | nf 0. ui RecvBuf Si ze : = 500;
FBO_Socket I nfo. recvCondi ti on: = DFB_SOCK_RECV_MODE. DFB_SOCK_MODE_SPECI FI C_LENGTH;
i | ndex: =l ;
bl ni : = FALSE;

END_I F

CASE i | ndex OF
1:

FBO_bEnabl e: = TRUE;
byar _Send[ 0] =1;
| F FBO_bConnect ed THEN
il ndex: = 2;
END_I F

| F FBO_bError THEN
i | ndex: = 10;

ELSE
FBO_bSend: = TRUE;
il ndex: = 3;

END | F

| F FBO_bRcvd THEN
FBO_bRecvRest art: = FALSE;
FBO_bSend: = FALSE;
i | ndex: = 4;
END | F

| F FBO_bError THEN il ndex: = 10;
END | F

I F byar_Send[ 0] <> byar_Recv[0] THEN

bError: = TRUE;

END I F

byar _Recv[ 0] : =0;

FBO_bRecvRestart: = TRUE;

i | ndex: =2;

10:

i | ndex: =l ;

FBO_bEnabl e: = FALSE;

FBO_bSend: = FALSE;

FBO_bRecvRest art: = FALSE;
END_CASE

FBO(
bEnabl e: =FBO_bEnabl e ,
Socket | nfo: = FBO_SocketInfo ,
bSend: = FBO_bSend ,
bRecvRestart: = FBO_bRecvRestart,
bBusy=> FBO_bBusy,
bConnect ed=> FBO_bConnect ed,
bSent => FBO_bSent ,
bRcvd=> FBO_bRcvd ,
bError=> FBO_bError |,
Errorl D=> FBO Errorl D ,
St at us=> FBO_Status ,
ui RevdLen=> FBO ui RcvdLen );
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® Supported Devices

© AX-3, AX-864E30xE2T
Note: AX-332E, AX-864E30xE2T (Library firmware version: 1.0.6.0 or later)

® Library

© DL_EthernetLib.library
Note: From version 1.0.6.0, library DL_ EthernetLib_AXS3 is changed to DL_EthernetLib.
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8.2. DFB_TCP_Server

DFB_TCP_Server sends or receives TCP data packets.

FB/FC Instruction Graphic Expression ST Language
FB DFB_ TCP_Server i DFB_TCP_Server DFB_TCP_Server(
—{bEnable bBusyp—
—{SacketInf b dl—
Tlosend 50 “bsevl_ | bEnable:=,
—|bRecvRestart bRcvdf—
berrart— | SocketInfo:=,
ErrorlDf—
- Status— | pSend:=
uiRcvdLenf—
bRecvRestart:=,
bBusy=>,
bConnected=>,
bSent=>,
bRcvd=> ,
bError=>,
ErrorID=> ,
Status=>,
uiRcvdLen=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Run the function block. | 2 BOOL TRUE/FALSE (FALSE)
Socketlnfo Connection information on tcpServerSocketinfo | —
Server
bSend ° Send data packets. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
bRecvRestar’t*3 Restart to receive data BOOL TRUE/FALSE (FALSE)
packets 2
(Triggered by the
rising-dege)
*Note:

1. As soon as this function block is running, a TCP connection will start to be created. Once connected, the
output bConnected will be ON.

2. After the function block is running, it starts receiving data packets. When the data receiving is completed and

stopped, bRcvd will be ON. If you shift bRecvRestart to ON, the FB will restart to receive data.

3. When running this function block, only after establishing a connection with Client (bConnnected is On) can the
bSend and bRecvRestart parameters be triggered as valid.

© tcpServersocketinfo
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recvCondition

Name Function Data Type Setting Value (Default value)
bylPAddr The IP address on ARRAY [0..3] OF BYTE [0.0.0.0]: No limit.
Client side allowed to
be connected.
uiLPort Communication ports | UINT 0: lllegal values.
on local device 1-65535
(0)
uiTimeout Communication UINT 0: No time—out.
time—out (Unit: ms) 1-65535
(0)
uiKeepAliveTimeout | The time that the UINT 0: No time—out.
connection keeps 1-65535
alive. (Unit: sec)
(0)
pSendBuf The memory address [POINT TO BYTE —
of data to be sent
uiSendLen The length of datato | UINT 0-8192 (0)
be sent (Unit: Byte)
pRecvBuf The memory address [POINT TO BYTE —
where the received
data to be stored
uiRecvBufSize The memory size of | UINT 0-8192 (0)
received data
(Unit: Byte)
uiSetValue The setting value of UINT (0)

recvCondition

Conditions for data
receiving completion

DFB_SOCK_RECV_M

ODE

(DFB_SOCKET_NO_RECEVING)

* DFB_SOCK_RECV_MODE

Name

Description

DFB_SOCK_MODE_NO_RECEVING

No receiving data mode.

DFB_SOCK_MODE_SPECIFIC_LENGTH

Specific data length mode:

A specific quantity of data is received and
the receiving task is completed.

The data length can be specified via
uiSetValue. (Unit: Byte)

DFB_SOCK_MODE_SPECIFIC_SINGLE_CHAR

Specific end character mode:

The data received ends with a specific
character (1 Byte).

The end character can be configured via
uiSetValue.
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Name

Description

e.g.: If uiSetValue is set to 16#00000D0A,
the end character will be 16#0A.(*1*2)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SPECIFIC_T
WO_CHARS

Specific two end characters mode:

The data received ends with the two
specific characters (2 Bytes)

The end character can be configured via
uiSetValue

e.g.: If uiSetValue is set to 16#00000D0A,
the end characters will be 16#0DO0A.

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SPECIFIC
_START_CHAR_AND_SPECIFIC_END_CHAR

Specific start character and end character
mode:

The data received starts with a specific
character, and ends with a specific
character.

Both the start and the end character can be
configured via uiSetValue.

e.g.: If uiSetValue is set to 16#00003A0A,
the start character will be 16#3A and the
end character is 16#0A. (*1*2)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_ANY_LENGTH

Any length mode:

The receiving ends with a complete data of
any length. (*1)

*Note:

1. When the length of received data reaches the limit set in pRecvLen, the receiving task will be completed.

2. The data length includes both start and end characters.

¢ Outputs
Name Function Data Type Output Range(Default value)

bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running

bConnected TCP is connected. BOOL TRUE/FALSE (FALSE)

bSent Sending completed BOOL TRUE/FALSE (FALSE)

bRcvd Receiving completed BOOL TRUE/FALSE (FALSE)

bError TRUE if an error occurs | BOOL TRUE/FALSE (FALSE)

ErrorlD Indicates the error code | DFB_SOCKET_ERROR (DFB_SOCK_NO_ERROR)
if an error occurs.

Status The running status of |DFB_SOCKET_STATUS (SOCKET_CLOSED)
socket

uiRcvLen The length of received | UINT (Unit: Byte ) (0)
data

®* DFB_SOCKET_STATUS
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Name Description Applicable Protocol
SOCKET_CLOSED SOCKET connection is closed. TCP / UDP
SOCKET_CONNECTING SOCKET is connecting. TCP
SOCKET_CONNECTED SOCKET is connected. TCP
SOCKET_SENDING SOCKET is sending the data packet. TCP /UDP
SOCKET_SENT SOCKET has sent the data packet. TCP /UDP
SOCKET_RECEIVED SOCKET has received the data packet. TCP /UDP
SOCKET_ERROR SOCKET has errors. TCP /UDP
SOCKET_ABORTED SOCKET connection is interrupted. TCP
SOCKET_READY SOCKET connection is ready. UDP

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy
® When bEnable shifts to TRUE ® When bEnable shifts to FALSE
® When bSend shifts to TRUE ® When the task is complete
bConnected When the TCP connection is created
® When bEnable shifts to FALSE
® When the TCP connection is interrupted
on the server side
bSent When a data packet is sent over TCP
® When bEnable shifts to FALSE
® When bSend shifts to TRUE
bRcvd When a data packet is received over TCP
® When bEnable shifts to FALSE
® When bRecvRestart shifts to TRUE
bError When an error occurs during running or the | When bEnable shifts to FALSE
input value of the instruction is incorrect
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¢ Timing Diagram

bEnable

bBusy

bConnected

bSend

bSent

bRcvd

bRecvRestart

bError

® Function

Use the FB instruction (DFB_TCP_Server) to create TCP connection so as to send or receive TCP data
packets.

Note: DFB_TCP_Client, DFB_TCP_Server, and DFB_UDP_Socket instructions can be used in a maximum of
32 groups at the same time.

® Programming Example

© This example uses the FB instruction (DFB_TCP_ Server) to open TCP (Port: 502) and restrict the
IP address of Client to be 192.168.1.111, and receive the package of 200 Bytes data length. After
receiving is finished, the same 200 Bytes package will be sent back.

PROGRAM TCP_Ser ver

VAR
bVar0 : BOOL : = TRUE
FBO : DFB_TCP_Server;

bEnabl e_Var, bSend_Var, bRest art _Var, bBusy_Var, bConnect ed_Var, bSent _Var, bRcvd_Var, bErr o
r_Var: BOOL;
Renpt el nfo_Var: tcpServer Socket | nf o;
Errorl D_Var: DFB_SOCRET_ERROR
St at us_Var: DFB_SOCKET_STATUS;
ui RevLen_Var: Ul NT;
by_arVar 0, by_ar Var| : ARRAY[ 0. . 2000] OF BYTE;
END_VAR

| F bVar0 THEN
bEnabl e_Var : =TRUE;
Renot el nf o_Var . byl PAddr [ 0] : =192;
Renot el nf o_Var . byl PAddr [ 1] : =168;
Renot el nf o_Var. byl PAddr [ 2] : =1;
Renot el nf o_Var. byl PAddr [ 3] : =111;
Renot el nfo_Var. ui LPort: =502;
Renot el nf o_Var . ui Ti neCut : =3000;
Renot el nf o_Var . ui KeepAl i veTi meout : =300;
Renot el nf o_Var . pSendBuf : =ADR( by_ar Var 0) ;
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Renot el nf o_Var . ui SendLen: =1000;

Renot el nf o_Var . pRecvBuf : =ADR( by_ar Var 1) ;

Renot el nf o_Var . ui RecvBuf Si ze: =2000;

Renot el nf o_Var . ui Set Val ue: =1000;

Renot el nfo_Var. recvCondi ti on: =DFB_SOCR_RECV_MODE. DFB_SOCK_MODE_SPECI FI C_LENGTH;
END_I F
FBO(

bEnabl e: =bEnabl e_Var

Socket | nf o: =Renpt el nfo_Var

bSend: =bSend_Var

bRecvRest art: =bRecvRest art_Var,

bBusy=>bBusy_Var,

bConnect ed=> bConnect ed_Var,

bSent =>bSent _Var,

bRcvd=>bRcvd_Var,

bErr or =>bError_Var,

Errorl D=>Errorl D Var,

St at us=>St at us_Var,

ui RevdLen=> ui RcvdLen_Var) ;

® Supported Devices

© AX-3, AX-864E30xE2T
Note: AX-332E, AX-864E30xE2T (Library firmware version: 1.0.6.0 or later)

® Library

© DL_EthernetLib.library
Note: From version 1.0.6.0, library DL_ EthernetLib_AXS3 is changed to DL_EthernetLib.
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8.3. DFB_UDP_Socket

DFB_UDP_Socket sends or receives UDP data packets.

FB/FC

Instruction

Graphic Expression

ST Language

FB DFB_ UDP_Socket

bEnable

—b3end

SocketInfo

DFB_UDP_Socket

bRecvRestart

DFB_UDP_Socket(
bEnable:=,

bBusy
bSent
bRevd
bErrar|
ErrorlD
Status
uiRcvdLen

Remotelnfo:=,

bSend:=,

bRecvRestart:=,
bBusy=>,
bSent=>,
bRcvd=>,
bError=>,
ErrorlD=>,
Status=>,

uiRcvdLen=>);

® Inputs
Setting Value
N Functi Data T
ame unction ata Type (Default Value)
Enable Run the function block. BOOL TRUE/FALSE (FALSE)
Socketinfo Connection information of | udpSocketinfo —
socket
bSend Send data packets. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
bRecvRestart Restart to receive data BOOL TRUE/FALSE (FALSE)
packets* (Triggered by the
rising-dege)

*Note: After the function block is running, it starts receiving data packets. When the data receiving is completed and
stopped, bRcvd will be ON. If you shift bRecvRestart to ON, the FB will restart to receive data.

¢ udpSocketinfo

on remote device

Name Function Data Type Setting Value (Default value)
bylPAddr The slave IP address | ARRAY [0..3] OF BYTE [0.0.0.0]: No limit.
allowed to be
connected
uiLPort(*1) Communication ports | UINT 0: Use a random port number to send
on local device data packets.
0-65535
(0)
uiRPort(*1*2) Communication ports | UINT 0: Receive data packets from a random

port.
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received data (Unit:
Byte)

Name Function Data Type Setting Value (Default value)
1-65535
(0)
pSendBuf The memory address | POINT TO BYTE —
of data to be sent
uiSendLen The length of data to UINT 0-8192
be sent (Unit: Byte)
pRecvBuf The memory address | POINT TO BYTE —
where the received
data to be stored
uiRecvBuUfSize The memory size of UINT 0-8192 (0)

uiSetValue The setting value of UINT
recvCondition

(0)

receiving completion ODE

recvCondition Conditions for data DFB_SOCK RECV_M (DFB_SOCKET_NO_RECEVING)

*Note:

1. The values of uiLPort and uiRPort cannot be 0 at the same time.

2. UDP data packets are not allowed to be sent when uiRPort is set to O.

° DFB_SOCK_RECV_MODE

Name

Description

DFB_SOCK_MODE_NO_RECEVING

No receiving data mode

DFB_SOCK_MODE_SPECIFIC_LENGTH

Specific data length mode:

A specific quantity of data is received and the
receiving task is completed.

The data length can be specified via uiSetValue.

(Unit: Byte)

DFB_SOCK_MODE_SPECIFIC_SINGLE_CHAR

Specific end character mode:

The data received ends with a specific character (1
Byte).

The end character can be configured via uiSetValue.

e.g.: If uiSetValue is set to 16#00000D0A, the end
character will be 16#0A.(*1*2)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_SP
ECIFIC_TWO_CHARS

Specific two end characters mode:

The data received ends with the two specific
characters (2 Bytes)

The end character can be configured via uiSetValue

e.g.: If uiSetValue is set to 16#00000D0A, the end
characters will be 16#0DO0A.

(*1%2)
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Name

Description

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE

_SPECIFIC_START_CHAR_AND_SPECIFIC_END_C

HAR

Specific start character and end character mode:

The data received starts with a specific character,
and ends with a specific character.

Both the start and the end character can be
configured via uiSetValue.

e.g.: If uiSetValue is set to 16#00003A0A, the start
character will be 16#3A and the end character is
16#0A. (*1*2)

DFB_SOCK_RECV_MODE_DFB_SOCK_MODE_AN

Any length mode:

Y_LENGTH

length.(*1)

The receiving ends with a complete data of any

*Note:

1. When the length of received data reaches the limit set in pRecvLen, the receiving task will be completed.

2. The data length includes both start and end characters.

® Outputs
Name Function Data Type Output Range (Default value)

bBusy TRUE when the BOOL TRUE/FALSE (FALSE)

instruction is running
bSent TCP is connected. BOOL TRUE/FALSE (FALSE)
bRcvd Sending complete BOOL TRUE/FALSE (FALSE)
bError Receiving complete BOOL TRUE/FALSE (FALSE)
ErrorlD TRUE if an error occurs | DFB_SOCKET_ERROR (DFB_SOCK_NO_ERROR)
Status Indicates the error code | DFB_SOCKET_STATUS (SOCKET_CLOSED)

if an error occurs.
uiRcvLen The running status of UINT (0)

socket

(Unit: Byte )
®* DFB_SOCKET_STATUS
Name Description Applicable Protocol

SOCKET_CLOSED SOCKET connection is closed. TCP /UDP
SOCKET_CONNECTING SOCKET is connecting. TCP
SOCKET_CONNECTED SOCKET is connected. TCP
SOCKET_SENDING SOCKET is sending the data packet. TCP / UDP
SOCKET_SENT SOCKET has sent the data packet. TCP /UDP
SOCKET_RECEIVED SOCKET has received the data packet. TCP /UDP
SOCKET_ERROR SOCKET has errors. TCP /UDP
SOCKET_ABORTED SOCKET connection is interrupted. TCP
SOCKET_READY SOCKET connection is ready. UbP
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¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When bSend shifts to TRUE
® When bEnable shifts to FALSE
® When the task is completed
bSent When the UDP data packet has been sent
® When bSend shifts to TRUE
bRcvd When the UDP data packet has been
received ® When bEnable shifts to FALSE
® When bRecvRestart shifts to TRUE
bError When an error occurs during running or the | When bEnable shifts to FALSE
input value of the instruction is incorrect

® Timing Diagram

bEnable
bSend r

bBusy
bSent

bRevd

bRecvRestart

bError

® Function

Use the FB instruction (DFB_UDP_Socket) to send or receive UDP data packets.

Note: DFB_TCP_Client, DFB_TCP_Server, and DFB_UDP_Socket instructions can be used in a maximum
of 32 groups at the same time.

® Programming Example

This example uses the FB instruction (DFB_UDP_Socket) to send a UDP package of 1000 Bytes to the IP
address 192.168.1.111 (port: 3000) and receive a package of 1000 Bytes.

PROGRAM UDP

VAR

bVar0 : BOOL

FBO: DL_Et hernetLi b_AX3. DFB_UDP_Socket ;

bEnabl e_Var, bSend_Var, bRest art _Var, bBusy_Var, bSent _Var, bRcvd_Var, bEr r or _Var : BOOL;
Renot el nf o_Var: DL_Et her net Li b_AX3. udpSocket | nf o;

Errorl D_Var: DL_EthernetLib_AX3. DFB_SOCEKT_Error;

Status_Var: DL_Et hernetLi b_AX3. DFB_SOCEKT_Err or _STATUS;
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ui RevLen_Var: Ul NT;
by _ar Var 0, by_ar Var 1: ARRAY[ 0. . 2000] OF BYTE;
END_VAR

I F bvar0 THEN
bEnabl e_Var : =TRUE;
Renot el nf o_Var . byl PAddr [ 0] : =192;
Renot el nf o_Var. byl PAddr [ 1] : =168;
Renot el nf o_Var. byl PAddr[ 2] : = 1;
Renot el nf o_Var. byl PAddr [ 3] : =111;
Renot el nfo_Var . ui LPort: =2000;
Renot el nfo_Var . ui RPort : =3000;
Renot el nf o_Var. pRecvBuf : =ADR( by_ar Var 1) ;
Renot el nf o_Var . ui RecvBuf Si ze: =2000;
Renot el nf o_Var . ui Set Val ue: =1000;
Renot el nfo_Var. recvCondi ti on: =DFB_SOCR_RECV_MODE. DFB_SOCK_MODE_SPECI FI C_LENGTH,;
END I F
FBO(
bEnabl e: =bEnabl e_Var ,
Socket | nf o: =Renpt el nfo_Var
bSend: =bSend_Var ,
bRecvRest art: =bRecvRest art _Var,
bBusy=>bBusy_Var,
bSent =>bSent Var,
bRcvd=>bRcvd_Var,
bErr or =>bErr or _Var,
Errorl D=>Error| D Var,
St at us=>St at us_Var,
ui RcvdLen=> ui RcvdLen_Var);

¢ Supported Devices

© AX-3, AX-864E30xE2T
Note: AX-332E, AX-864E30xE2T (Library firmware version: 1.0.6.0 or later)

¢ Library

© DL_EthernetLib.library
Note: From version 1.0.6.0, library DL_ EthernetLib_AXS3 is changed to DL_EthernetLib.
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8.4. DFB_ModbusTCPChannel

DFB_ModbusTCPChannel activates the channel of Modus TCP communication.

FB/FC Instruction Graphic Expression ST Language
FB DFB_ e orp-odbusTeRchannel by | DFB_ModbusTCPChann
ModbusTCPChan | et baner— el(
nel g e
slave:=,
bExecute:=,
bAbort:=,
iChannellndes:=,
bBusy=>,
bDone=>,
bError=>,
bAborted=>,
ModbusError=>);
® Inputs/Outputs
Name Function Data type Setting value (Default value)
Slave Delta Modbus TCP slave device | DFB_ModbusTCPSlave —
® Inputs
Name Function Data type Setting value (Default value)
bExcute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
bAbort No function BOOL —
iChannellndex Channel number INT 0-99 (0)
¢ Outputs
Name Function Data type Output range (Default value)
bBusy The FB instruction is BOOL TRUE/FALSE (FALSE)
running.
bDone The FB instruction running | BOOL TRUE/FALSE (FALSE)
is complete.
bError FB instruction error flag BOOL TRUE/FALSE (FALSE)
bAborted No function BOOL —
ModbusError Error codes DFB_MB_ERROR_C DL_MB_ERROR_CODE

ODE

(UNDEFINED)

¢ Output Updating Timing

Name

Timing for shifting

to TRUE

Timing for shifting to FALSE

bDone

When FB instruction running is completed

When bExecute shifts to FALSE
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Name Timing for shifting to TRUE Timing for shifting to FALSE

bBusy When FB instruction running starts
® When FB instruction running is

complete

® When bExecute shifts to FALSE

bError When an error occurs during running or the | When bExecute shifts to FALSE
input value of the instruction is incorrect

ModbusError

® Timing Diagram

bExecute

bDone

bBusy

bError

® Function

When the trigger mode of the Modbus slave channel is set to Application, the Modbus TCP request action
can be triggered by DFB_ModbusTCPChannel.
[d Delta_Modbus_TCP_Slave x

General Name Access Type Trigger READ Offset Length Error Handling WRITE
0 Channel 0 Read Coils Application ox0 100 Keep last Value

Modbus Slave Channel
Modbus Slave Init

Delta Modbus TCP Slave I/
Mapping

Status

Information

Note1: For more details of Modbus TCP slave configuration, Refer to chapter 9.3 “Ethernet
Communication” in AX-3 Series Operation Manual.

Note 2: While using, the channel must be set to Enable.

Note 3: DFB_ModbusTCPChannel and DFB_ModbusTCPRequest instructions can be used in a maximum
of 32 groups at the same time.

® Programming Example

This example uses DFB_ModbusTCPChannel to trigger channel 0 of Modbus TCP Slave.
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Devices v 1x ModbusTCPChannel x
= TCP_UDP = PROGRAM ModbusTCEChannel
=] 2 VAR
) m pEVEE (AX-308EAOHALT) FB(: DFB ModbusTCPChannel;
o Hardware Configurzton 4 bExecute_Var,bAbout Var,bBusy Var,bDone Var,bError Var,bAborted Var: BOOL;
=-A Network Configuration 3 mw:udbu.sEI;Dr_Var: DL:ModbusTcpﬁaster.DEB:ma_ERROR_cBDE ; B
A, EtherCAT Fiter ¢ END VAR
A, ModbusTCP Fiter ’ i~
B 1 FBO(

+ [pLC Loge

+(f] BuitIn_IO (BuitIn_I0)
(] Delta_LocaBus_Master (Delta LocalBus Maste
(] AX_308_Series_EtherCAT_Master_SoftMotion

=-(f) Ethernet (Ethernet)

I slave:=Delta Modbus TCP Slave ,
bExecute:=bExecute Var ,
babort:=bAbout Var ,
1ChannelIndex:=0 ,

bBusy=>bBusy Var ,
bDone=>bDone Var ,

=7 Deta_Modbus_TCP_Master (Defta MAUDUS : bErrorssbrror Var |
| Deta_Modbus_TCP_Sive (Deta fodb g baborted=sbaborted Var ,
%4 SoftMotion General Auis Pool 10 modbusError=rmodbusError_Var };

*Note: The input of Slave will be the name of Delta_Modbus_TCP_Slave device.

¢ Supported Devices

© AX-3, AX-864E30xE2T, AX-C
Note: AX-332E, AX-864E30xE2T, AX-C (Library firmware version: 1.0.6.0 or later)

® Library

° DL_ModbusTCPMaster.library

Note: From version 1.0.6.0, library DL_ModbusTCPMaster _AX3 is changed to DL _
ModbusTCPMaster.

288



AX Series Standard Instructions

Chapter 8: Network Communication Instructions

8.5. DFB_ModbusTCPRequest

DFB_ModbusTCPRequest sends the Mobus TCP communication data.

FB/FC Instru

ction Graphic Expression

ST Language

FB DFB

ModgusTCPRequest

slave

bExecute

bisbark

LisilInitIC
ModbusCommand
paendhata
pReadDaka

DFB_ModbusTCPRequest

bBusy DFB_ModbusTCPRequest(

bDone
bError
baborted
ModbusError

slave:=

bExecute:=,

bAbort:=,
usiUnitiD:=,
ModbusCommand:=,
pSendData:=,
pRecvData:=,
bBusy=>,

bDone=>,
bError=>,
bAborted=>,
ModbusError=>);

® Inputs/Outputs

Name Function Data type Setting value (Default value)
Slave Delta Modbus TCP slave | DFB_ModbusTCPSlave —
device
® Inputs
Name Function Data type Setting value (Default value)
bExecute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
bAbort No function BOOL —
usiSlaveAddr Slave station number USINT 1-247
ModbusCommand Modbus parameter setting | ModbusCommand —
pSendData The memory address of POINTER TO BYTE —
data to be sent
pRecvData The memory address of POINTER TO BYTE —
received data to be stored

® Modbus Command

Name

Function

Data Type

Output Range (Default value)

FunctionCode

Modbus function codes | DFB_MB_FUNC_CODE

Supported function codes:
0x01: Read Coils
0x02: Read Discrete Inputs
0x03: Read Holding Registers
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Name Function Data Type Output Range (Default value)
0x04: Read Input Registers
0x05: Write Single Cail
0x06: Write Single Register
0xOF: Write Multiple Coils
0x10: Write Multiple Registers
0x17: Read/Write Multiple
Registers
(0x03)

uiReadOffset The start address of UINT 0-65535 (0)
memory to be read.
uiReadLen The data length of the |UINT Coil: 1-1920
memory to be read.
Register: 1-120
(1)
uiWriteOffset The start address of UINT 0-65535 (0)
memory to be written.
uiWriteLen The data length of the | UINT Coil: 1-1920
memory to be written Register: 1-120.
(1)
® Outputs
Name Function Data Type Output Range (Default value)
bBusy TRUE when the BOOL TRUE/FALSE (FALSE)
instruction is running
bDone The running of FB is BOOL TRUE/FALSE (FALSE)
completed.
bError TRUE if an error occurs | BOOL TRUE/FALSE (FALSE)
bAborted No function BOOL —
ModbusError | Error code DFB_MB_ERROR_CODE DL_MB_ERROR_CODE

(DFB_UNDEFINED)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE

bDone When the running of FB is completed When bExecute shifts to FALSE

bBusy When FB instruction running starts
® When the running of FB is completed
® When bExecute shifts to FALSE

bError When an error occurs during the running When bExecute shifts to FALSE

conditions or there are invalid input values
ModbusError
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¢ Timing Diagram

bExecute

bDone

bBusy

bError

® Function

The FB instruction (DFB_ModbusTCPRequest) is used for sending Modbus communication data. You
must finish the configuration of Delta_Modbus_TCP_Master and Delta_Modus_TCP_Slave before using
this instruction (For more details, refer to Section 9.3 Ethernet Communication in AX-3 Series Operation
Manual).

Note: DFB_ModbusTCPChannel and DFB_ModbusTCPRequest instructions can be used in a maximum of
32 groups at the same time.

¢ Programming Example

This example uses DFB_ModbusTCPRequest to send standard Modbus command (0x17) for reading a
100-word long data in the slave station (Delta_Modbus_TCP_Slave), which the start address is 0x0000,
and writing a data of 100—word long to the start address 0x0100 in the memory.

VAR
FBO: DFB_MddbusTCPRequest ;
bVar 0: BOOL: =TRUE;
bExecut e_Var, bAbort _Var, bBusy_Var, bDone_Var, bError _Var, bAbort ed_Var: BOOL;
usi Unit1 D Var: USINT;
ModbusConmand_Var: DL_MdbusTCPMast er _AX3. ModbusConmand;
ar _byVar 0, ar _byVar 1: ARRAY[ 0. . 2000] OF BYTE;
ModbusError _Var: DL_MdbusTCPMast er _AX3. DFB_MB_ERROR CODE;
END_VAR

I F bvar0 THEN
bVar 0: =FALSE;

ModbusCommand_Var . Funct i onCode: =DL_MbdebysTCPMast er _AX3. DFB_MODBUS _FUNC. ReadWite_ Miltiple_

Regi sters;
ModbusConmand_Var . ui ReadLen: =100;
Modbus Conmand_Var . ui ReadOf f set : =16#0000;
ModbusConmand_Var . ui Wit eLen: =100;
ModbusConmand_Var . ui Wit eO f set : =16#0000;
usi Unit1 D Var: =12;
bExecut e_Var : =TRUE;

END_I F

FBO(
sl ave: =Del t a_Mbdbus_TCP_Sl| ave,
bExecut e: =bExecut e_Var,
bAbort: =bAbort_Var,
usi Uni t1D:=usiUnitlD Var,
Mbdbus Comrand: =MbdbusCommand_Var ,
pSendDat a: =ADR( ar _byVar 0) ,
pReadDat a: =ADR( ar _byVar 1),
bBusy=>bBusy_Var,
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bDone=>bDone_Var ,

bErr or =>bError_Var,

bAbor t ed=>bAbort ed_Var,
ModbusEr r or =>Mbdbus_Var ) ;

® Supported Devices

© AX-3, AX-864E30xE2T, AX-C
Note: AX-332E, AX-864E30xE2T, AX-C (Library firmware version: 1.0.6.0 or later)

® Library

© DL_ModbusTCPMaster.library
Note: From version 1.0.6.0, library DL_ModbusTCPMaster _AX3 is changed to DL __
ModbusTCPMaster.
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8.6. DFB_SetIPConfig

DFB_SetIPConfig sets the controller network configuration.

FB/FC

Instruction

Graphic Expression

ST Language

FB DFB_SetIPConfig

bExecute

[strIPAddress
[strSubnetMask
strGateway

L1111

[byLanPort =1

DFB_SetIPConfig

i='192.168.1.5]
= '255.255.255.07]

DFB_SetIPConfig (
bDone
bBusy
bError

eErrorID

bExecute:=,

byLanPort:=,

strlPAddress:=,
strSubMask:=,
strGateway:=,
bDone=>,
bBusy=>,
bError=>,

eErrorlD=>);

® Inputs
Name Function Data Type Setting Value (Default Value)
bExecute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
byLanPort Lan port Byte (1)
striPAddress IP address String(15) (*192.168.1.5")
strMask Network mask String(15) (‘255.255.255.0°)
strGateway Gateway address String(15) (‘192.168.1.1")
¢ Outputs
Name Function Data Type Setting Value (Default Value)
bDone The running of FB is BOOL TRUE/FALSE (FALSE)
complete.
bBusy The FB instruction is running. | BOOL TRUE/FALSE (FALSE)
bError FB instruction error BOOL TRUE/FALSE (FALSE)
eErrorlD Error code DFB_SOCKET_ERROR DFB_SOCKET_ERROR

(DFB_SOCK_NO_ERROR)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When the running of FB is complete When bExecute shifts to FALSE
bBusy When FB instruction running starts

® When the running of FB is complete

® When bExecute shifts to FALSE
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Name Timing for shifting to TRUE Timing for shifting to FALSE

bError When an error occurs during the running or When bExecute shifts to FALSE
there are incorrect input values

ModbusError

¢ Timing Diagram

bExecute

bDone

bBusy

bError

® Function
You can set the network configuration of the AX series controller by DFB_SetIPConfig.

Note 1: If the controller has multiple independent network ports, the ports must be set to different domains,
such as 192.168.1.x and 192.168.2.y.

Note 2: If the AX controller network configuration is set by DFB_SetIPConfig, and the input parameter
strGateway is not set or set to 0.0.0.0, the GateWay setting of the AX controller will be cleared.

Note 3: If Enable Gateway and DNS Setting of the network port does not work, you cannot change the
gateway setting by DFB_SetIPConfig.

® Programming Example

In this example, the FB instruction (DFB_SetIPConfig) sets the IP address of the X1 network port of the
controller to 192.168.1.15.

VAR
FB : DFB_Set| PConfi g;
bExecute_Var: BOOL;
bDone_Var: BOCL;
bBusy_Var: BOOL;
bError_Var: BOOL;
eErrorl D Var: DL_Et hernetLi b. DFB_SOCKET ERROR;
END_VAR
FB(
bExecut e: = bExecute_ Var,
byLanPort: = 1,
strl PAddress: = ' 192. 168. 1. 15",
st r Subnet Mask: = ' 255. 255. 255. 0",
scrCateway: = '192.168.1.1",
bDone=> bDone_Var,
bBusy=> bBuay_Var,
bError=> bError_Var,
eErrorl D=> eErrorl D Var);
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® Supported Devices

© AX-3 series (firmare v1.0.6.0 and later), AX-864E30xE2T
Note: AX-332E (firmware 1.0.5.8 and later)
AX-332E, AX-864E30xE2T (Library firmware version: 1.0.6.0 or later)

® Library

© DL_EthernetLib.library (v1.0.5.1 and later).
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8.7. Error Codes and Troubleshooting

¢ DFB_SOCKET_ERROR

Description

Cause of Error

Corrective Action

DFB_SOCK_ERR_NO_ERROR

No errors

DFB_SOCK_ERR
_INITIALIZE_FAILED

Socket connection failed.

® Check if the server exists.

® Make sure the server configuration is
correct.

DFB_SOCK_ERR
_CONNREFUSED

Socket connection
refused.

Make sure the server configuration is correct.

DFB_SOCK_ERR TIMEDOUT

Server time—out error

® Make sure the internet connection is
normal.

® Make sure the server configuration is
correct.

DFB_SOCK_ERR
NOTCONNECTED

Socket has not been
connected.

® Wait for Socket being connected.

® Make sure the server configuration is
correct.

DFB_SOCK_ERR CLOSED

FB instruction has not
yet effective.

Make sure the input bEnable is ON.

DFB_SOCK_ERR
INVALID_SETTING

Invalid setting values for
FB instruction

Check if the setting value of uiSetValue is
correct.

DFB_INVALID_BUFFER

Invalid memory address

Make sure the memory addresses given to
pSenbuf and pRecvbuf are correct.

DFB_INVALID_LENGTH

Invalid setting value for
data length

Make sure the input values of uiSendLen and
uiRecvLen are correct.

DFB_IP_ERR

Invalid IP setting

Make sure the IP setting is correct.

DFB_IP_SET_ERR

Setting IP fail

DFB_MASK_ERR

Invalid Mask setting

Make sure the Mask setting is correct.

DFB_MASK_SET_ERR

Setting Mask fail

DFB_GATEWAY_ERR

Invalid Gateway setting

Make sure the Gateway setting is correct.

DFB_GATEWAY_SET_ERR

Gateway setting failed

DFB_LANPORT_ERR

Invalid Lan Port setting

Make sure the LanPort is correct (Only
supports Networklnterface enumeration
scope)

* DFB_MB_ERROR_CODE

Description

Cause of Error

Corrective Action

DFB_NO_ERROR

No errors
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Description

Cause of Error

Corrective Action

DFB_ILLEGAL_FUNCTION

Unsupported function code.

Check on the correctness
of the function code you're
using.

DFB_ILLEGAL_DATA_ADDRESS

lllegal memory address to
write and read.

Check on the correctness of
memory address you intend
to write and read.

DFB_ILLEGAL_DATA_VALUE

lllegal data values
responded by slave.

Check if the slave wires
function normally as well as
the proper wiring.

DFB_SLAVE_DEVICE_FAILURE

Slave failure

Check slave settings and
statuses.

DFB_ACKNOWLEDGE Slave has received request, [N/A

but it takes longer to handle.
DFB_SLAVE_DEVICE_BUSY Slave is busy. N/A
DFB_GATEWAY_PATH_UNAVAILABLE Wrong Gateway path Check Gateway

configuration, or Gateway is
busy.

DFB_GATEWAY_DEVICE_FAILED_TO_RESP
OND

Slave device in Gateway
fails to respond.

Check if the slave wires
function normally as well as
the proper wiring.

DFB_RESPONSE_TIMEOUT

No response from slave in
time

® Check if the duration
set for the time—out
is less than the
responded time of
slave.

® Check on the
correctness of the
wiring.

DFB_RESPONSE_CRC_ERROR

Invalid data values
responded by slave (Invalid
check code)

Check on the correctness of
data format responded by
slave.

DFB_RESPONSE_WRONG_SLAVE

Invalid data values
responded by slave (Invalid
station number)

Check on the correctness of
data format responded by
slave.

DFB_RESPONSE_WRONG_FUNCTIONCODE

Invalid data values
responded by slave (Invalid
function code)

Check on the correctness of
data format responded by
slave.

DFB_REQUEST FAILED_TO_SEND

Failed to send data.

Contact the vendor directly.

DFB_RESPONSE_INVALID_PROTOCOL

Invalid data values
responded by slave
(Non-standard Modbus
format)

Check on the correctness of
data format responded by
slave.
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Description

Cause of Error

Corrective Action

DFB_RESPONSE_INVALID_HEAD

Invalid data values
responded by slave (Invalid
data length)

Check on the correctness of
data format responded by
slave.

DFB_INVALID_CHANNEL_INDEX

Invalid index of the slave
channel

Check if the index of slave
channel is correct.

DFB_CHANNEL_SETTING_NOT_SUPPORT

The trigger mode of slave
channel is not set to
“Application”.

Make sure the trigger mode
has been set to “Application”.

DFB_INVALID_SLAVE

Slave configuration error

Check the correctness of
DFB_ModbusTCPRequest
Slave configuration.

DFB_INVALID_BUFFER

Invalid memory address
setting to send and receive
data

Check if the settings of
pWriteBuf and pReadBuf of
DFB_ModbusTCPRequest
are correct.

DFB_INVALID_LENGTH

Invalid data length setting

Check if the settings of
uiReadLen and uiWriteLen
of DFB_ModbusTCPRequest
are correct.

DFB_INVALID_SLAVE_ADDRESS

Invalid slave station number

Check if the settings

of usiSlaveAddr of
DFB_ModbusTCPRequest
are correct.

DFB_INVALID_FUNCTION_CODE

Function block does not
support this function code.

Check function block
settings.

DFB_NO_ETHERNET_CONFIG

Ethernet Adapter device
does not exist.

Check if Ethernet Adapter
device has been added to
the device tree.

DFB_NO_MASTER_CONFIG

Delta_Modbus TCP_Master
device does not exist.

Check if

Delta_Modbus TCP_Master
device has been added to
the device tree.

DFB_MEMORY_NOT_ENOUGH

Not enough system memory

Check if the program size
exceeds the limit

DFB_CONNECTION_TIMEOUT

TCP connection time—out

® Check if the setting
of Modbus TCP
Slave is correct.

® Check on the
correctness of the
wiring

DFB_CONNECTION_FAILED

TCP connection failed.

Check if the setting of
Modbus TCP Slave is
correct.

DFB_UNDEFINED

Undefined or has not yet run.

Wait for the running of the
FB instruction completed.
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9.1. DFB_MemoryRead

DFB_MemoryRead reads a memory card.

reading a file.

FB/FC Instruction Graphic Expression ST Language
FB DFB_MemOI‘yRead DFB_MemoryRead DFB_MemOI'yRe
—{bExecute bDone —
—FileInfo beusy f— | ad(
bErrar —
ErrorlDi— | bExecute:=,
Filelnfo:=,
bDone=>,
bBusy=>,
bError=>,
ErrorID=>);
® Inputs
Setting Value
N F i Data T
ame unction ata Type (Default value)
bExecute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered when TRUE)
Filelnfo Parameter setting for DFB_READ_FILE_INFO

* DFB_READ_FILE_INFO

Name Function Data Type Setting Value (Default value)
sFilePath The name of the fileto | STRING )
read.
wDataMode ASSII CODE / BINARY DFB_DATA_ DFB_DATA_MODE. ASCIl_MODE
mode
MODE DFB_DATA_MODE.BINARY_MODE
(DFB_DATA_MODE.ASCII_MODE)
wAsciiShowMode The display mode of DFB_ASCI| DFB_ASCIISHOW_MODE.DECIMAL
data to be read. SHOW_MODE DFB_ASCIISHOW_MODE.HEX
(Deximal/ (DFB_ASCIISHOW_MODE.DECIMAL)
Hexadecimal)
wAsciiDec Dat.a ;T/petof t;[he ) DFB_DEC_ DFB_DEC DATATYPE.BYTE_SIZE
variables to be read.
DataType DATATYPE DFB_DEC_DATATYPE.WORD_SIZE

DFB_DEC_DATATYPE.DWORD_SIZE
DFB_DEC_DATATYPE.LWORD_SIZE
DFB_DEC_DATATYPE.SINT_SIZE
DFB_DEC_DATATYPE.USINT_SIZE
DFB_DEC_DATATYPE.INT_SIZE
DFB_DEC_DATATYPE.UINT_SIZE
DFB_DEC_DATATYPE.DINT_SIZE
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Name Function Data Type Setting Value (Default value)
DFB_DEC_DATATYPE.UDINT_SIZE

DFB_DEC_DATATYPE.LINT_SIZE
DFB_DEC_DATATYPE.ULINT_SIZE
DFB_DEC_DATATYPE.REAL_SIZE
DFB_DEC_DATATYPE.LREAL_SIZE
(DFB_DEC_DATATYPE.BYTE_SIZE)

dwReadStartPos The address of the start | DWORD (0)
position to read the
memory card’s data.”

dwElementLength The length of the data in | DWORD 1-25,000 (0)
the controller’'s memory
card.”

pDestination The address of the POINTER TO NULL

destination to store the |BYTE
controller's memory
data.

*Note: The unit is defined as the data type of the DFB_READ_FILE INFO.wAsciiDecDataType.

¢ Outputs
Name Function Data type Output range (Default value)
bDone The FB instruction BOOL TRUE/FALSE (FALSE)
running is completed.
bBusy The FB instruction is BOOL TRUE/FALSE (FALSE)
running.
bError FB instruction error BOOL TRUE/FALSE (FALSE)
flags.
ErroriD Error codes DL_MEMRW_ERROR DL_MEMRW_ERROR
(DFB_NO_ERR)

¢ Outputs Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When FB instruction running is completed When bExecute shifts to FALSE
bBusy When FB instruction running starts

® When FB instruction running is
completed

® When bExecute shifts to FALSE

bError When an error occurs during running or the When bExecute shifts to FALSE
input value of the instruction is incorrect

ErrorlD
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¢ Timing Diagram

bExecute

bDone

bBusy

bError

® Function
Use the FB instruction (DFB_MemoryRead) to store the retrieved memory card data in the controller’s
memory.

® Programming Example

This example uses the FB instruction (DFB_MemoryRead) to read the content of Test.csv file in the memory
card and store the data in the controller's WORD-type array variable (ar_wVar0).

PROGRAM PLC_PRG

VAR
bVar0: BOCL : = TRUE;
bExecut e_Var, bDone_Var, bBusy_Var, bError _Var: BOOL;
FBO: DFB_MenoryRead;
FI LE_I NFO Var: DFB_READ FI LE_I NFO
ar_wVar 0: ARRAY[ 0. .3] OF WVORD,
Errorl D Var: DL_MEMRW ERROR
END_VAR

| F bvar0 THEN
FI LE | NFO Var. sFi | ePat h: =" Test.csv';
FI LE_I NFO_Var . wDat aMbde: =DFB_DATA MODE. ASCI | _ MODE;
FI LE_| NFO_Var . wAsci i Showivbde: =DFB_ASCI | SHOW MODE. HEX;
FI LE_I NFO Var . wAsci i DecDat aType: =DFB_DEC_DATATYPE. WORD_SI ZE;
FI LE_| NFO_Var . dwReadSt ar t Pos: =0;
FI LE_| NFO_Var . dwEl enent Lengt h: =4;
FI LE_| NFO Var . pDesti nati on: =ADR( ar _wVar 0) ;
bExecut e_Var: =TRUE;
bVar 0: =FALSE;

END_I F;

| F bDone_Var THEN

bExecut e_Var : =FALSE;

END_I F

FBO(

bExecut e: =bExecut e_Var ,

Fi |l el nfo: =FI LE_| NFO Var |,

bDone=>bDone_Var ,

bBusy=>bBusy_Var ,

bError=>bError_Var |,

Errorl D=>Error| D Var );

The content of Test.csv file in the memory card is shown as follows.
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Values displayed in the Test.csv file

0

1

2

3

4

Read the four consecutive data starting from data 0 in the Test.csv file via the FB
instruction(DFB_MemoryRead), then store the retrieved data in the variable array(ar_wVar0), which the
result will be ar_wVar0 :=[0,1,2,3].

® Supported Devices

° AX-3 series

® Library

© DL_MemRW_AXa3.library
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9.2. DFB_MemoryWrite

DFB_MemoryWrite writes a memory card.

FB/FC Instruction Graphic Expression ST Language
FB DFB_MemoryWrite DFE_M Writ .
- i —bExecute emoryEIe boonel— | DFB_MemoryWrite (
—FileInf bBusy —
Ftie bEBrLE; | bExecute:=,
ErrarIDF—
Filelnfo:=,
bDone=>,
bBusy=>,
bError=>,
ErroriD=>);
® Inputs
Setting Value
N Functi Data T
ame unction ata Type (Default value)
bExecute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
FileInfo Parameter setting for DFB_WRITE_FILE_INFO

reading a file

* DFB_WRITE_FILE_INFO

Name Function Data Type Setting Value (Default value)
sFilePath The name of the | STRING *)
file to create
wDataMode ASCII CODE/ DFB_DATA_MODE |DFB_DATA_MODE.ASCII_MODE
BINARY mode

DFB_DATA_MODE.BINARY_MODE
(DFB_DATA_MODE.ASCII_MODE)

wAsciiShowMode

The display mode
of data to be
written. (Deximal/
Hexadecimal)

DFB_ASCIISHOW._
MODE

DFB_ASCIISHOW_MODE.DECIMAL
DFB_ASCIISHOW_MODE.HEX
(DFB_ASCIISHOW_MODE.DECIMAL)

wAsciiDecDataType

Data type of the
variables to be
written

DFB_DEC_DATAT
YPE

DFB_DEC_DATATYPE.BYTE_SIZE
DFB_DEC_DATATYPE.WORD_SIZE
DFB_DEC_DATATYPE.DWORD_SIZE
DFB_DEC_DATATYPE.LWORD_SIZE
DFB_DEC_DATATYPE.SINT_SIZE
DFB_DEC_DATATYPE.USINT_SIZE
DFB_DEC_DATATYPE.INT_SIZE
DFB_DEC_DATATYPE.UINT_SIZE
DFB_DEC_DATATYPE.DINT_SIZE
DFB_DEC_DATATYPE.UDINT_SIZE
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Name Function Data Type Setting Value (Default value)
DFB_DEC_DATATYPE.LINT_SIZE
DFB_DEC_DATATYPE.ULINT_SIZE
DFB_DEC_DATATYPE.REAL_SIZE
DFB_DEC_DATATYPE.LREAL_SIZE
(DFB_DEC_DATATYPE.BYTE_SIZE)
wAccessMode The access mode |DFB_ACCESS M DFB_ACCESS_MODE.NEW
ofthe file tobe | ODE DFB_ACCESS_MODE.APPEND
created
DFB_ACCESS_MODE.OVERWRITE
DFB_ACCESS_MODE.INSERT
(DFB_ACCESS_MODE.NEW)
wCarriageReturn CRLF character |WORD (0)
dwWriteStartPos The address of DWORD (0)
the start position
to write the
memory card’s
data*
dwElementLength The length of the | DWORD 1-25,000 (0)
data to write to
the controller’s
memory card*
pSource The memory POINTER TOBYTE |[NULL
address for the
controller to store
the data

*Note: The unit is defined as the data type of DFB_ WRITE _FILE INFO.wAsciiDecDataType.

® Outputs
Name Function Data type Output range (Default value)
bDone The FB instruction BOOL TRUE/FALSE (FALSE)
running is completed.
bBusy The FB instruction is BOOL TRUE/FALSE (FALSE)
running.
bError FB instruction error BOOL TRUE/FALSE (FALSE)
flags
ErroriD Error codes DL_MEMRW_ERROR DL_MEMRW_ERROR
(DFB_NO_ERR)

¢ Output Updating Timing

Name

Timing for shifting to TRUE

Timing for shifting to FALSE

bDone

When FB instruction running is completed

When bExecute shifts to FALSE
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bBusy When FB instruction running starts
® When FB instruction running is
completed
®* When bExecute shifts to FALSE
bError When an error occurs during running or the When bExecute shifts to FALSE
ErrorlD input value of the instruction is incorrect
® Timing Diagram
bExecute
bDone
bBusy
bError
® Function

Write the internal data of the controller to the memory card via the FB instruction (DFB_MemoryWrite).

® Programming Example

This exa
memory

mple uses the FB instruction (DFB_MemoryWrite) to write the WORD-type array variable to the
card.

PROGRAM PLC_PRG

VAR
bVar0: BOOL : = TRUE;
bExecut e_Var, bDone_Var, bBusy_Var, bError_Var: BOOL;
ar_wwvar 0: ARRAY[O0..3] OF WORD: =[O0, 1, 2, 100] ;
FBO: DFB_MenoryWite;
FI LE_I NFO Var: DFB_WRI TE_FI LE | NFG
Errorl D_Var0: DL_MEMRW ERRCR
END_VAR
I F bVar0 THEN
FI LE_| NFO Var . sFi |l ePat h: =' Test. csv';
FI LE_| NFO_Var . wDat aMbde: =DFB_DATA_MODE. ASCI | _ MODE;
FI LE_I NFO _Var . wAsci i ShowMbde: =DFB_ASC! | SHOW MODE. DECI MAL;
FI LE_| NFO_Var . wAsci i DecDat aType: =DFB_DEC_DATATYPE. WORD_SI ZE;
FI LE_| NFO_Var . wAccessMde: =DFB_ACCESS MODE. NEW
FI LE_| NFO _Var . wCar ri ageRet ur n: =0;
FI LE_ | NFO Var. dwwiteSt art Pos: =0;
FI LE_| NFO Var . dwEl enent Lengt h: =4;
FI LE_| NFO Var . pSour ce: =ADR( ar _wVar 0) ;
bExecut e _Var: =TRUE;
bVar 0: =FALSE;
END_I F;
| F bDone_Var THEN
bExecut e_Var : =FALSE;
END I F
FBO( S
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bExecut e: =bExecut e_Var ,
Fi |l el nfo: =FI LE_| NFO Var |,
bDone=>bDone_Var ,
bBusy=>bBusy_Var ,

bError =>bError_Var ,
Error| D=>Error| D Var );

Suppose that the written data is ar_wVar0: ARRAY [0..3] OF WORD :=[0,1,2,10]. After open the CSV file in

the memory card, the content will be displayed as follows.

Values displayed in the Test.csv file

2

10

*Note:

1. In case of wDataMode = DFB_DATA_MODE.ASCII_MODE, the controller will write the content of array

ar_wVar0 to the memory card in ASCII CODE format.

2. If wAsciiDecDataType: = DFB_DEC_DATATYPE.WORD_SIZE, the data length will be word in the CSV file.

® Supported Devices
© AX-3 series
® Library

° DL_MemRW_AXa3.library

307



AX Series Standard Instructions

Chapter 9: Instructions for Reading and Writing a Memory Card

9.3. Error Codes and Troubleshooting

Description

Cause of Error

Corrective Action

DFB_NO_ERR

No errors.

DFB_MEMREAD_ERR_FAILED

Internal errors.

Check external SD card

Contact us directly

DFB_MEMREAD_ERR_PARAMETER

Invalid parameter
inputs.

Check if the input parameters are
correct.

DFB_MEMREAD_ERR_NOTINITIALIZED

The instruction cannot
be Run owning to the
component has not
been initialized.

Reboot the controller.

DFB_MEMREAD_ERR_VERSION

Wrong version.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_TIMEOUT

Operation time—out.

Reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_NOBUFFER

Insufficient memory.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_PENDING

The program is
pending for running.

Reboot the controller.

DFB_MEMREAD_ERR_NUMPENDING

Too many pending
programs.

Reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_NOTIMPLEMENTED

The function does not
exist.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_INVALIDID

Incorrect ID.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_OVERFLOW

Integer overflow.

Check the data type of inputs and
reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_BUFFERSIZE

The buffer size is too
small.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_NO_OBJECT

The object does not
exist.

1. Confirm if the controller and
library versions support the
object.

2. Confirm whether the file
exists.
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Description

Cause of Error

Corrective Action

3. Confirm whether the value
meets the specification.

4. Confirm whether the starting
position is greater than the
length of the data.

DFB_MEMREAD_ERR_NOMEMORY

Insufficient memory.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_DUPLICATE

Duplicate object
name.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_MEMORY_OVERWRITE

Memory overwrite
error.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_INVALID_HANDLE

Invalid handle for the
object.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_END_OF_OBJECT

The end of the object
has been reached.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_NO_CHANGE

No changes
happened.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_INVALID_INTERFACE

Invalid or unknown
interface

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_NOT_SUPPORTED

The function is not
supported.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_NO_ACCESS_RIGHTS

No rights to access
the operation.

Check if the firmware and the library
version are supported.

DFB_MEMREAD_ERR_OUT_OF_LIMITS

Exceeds the limited
sources.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_ENTRIES_REMAINING

Remaining entries
that could not be
transmitted because

of the buffer limitation.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMREAD_ERR_INVALID_SESSION_ID

Invalid online session
ID.

Log in again or reboot the controller.

DFB_MEMREAD_ERR_EXCEPTION

Exception occurs.

Check the error log.

DFB_MEMWRITE_ERR_FAILED

Internal error

1. Check the external SD card.

2. Contact the original
manufacturer.
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Description

Cause of Error

Corrective Action

DFB_MEMWRITE_ERR_PARAMETER

Input parameter error

Confirm whether the input
parameters are correct.

DFB_MEMWRITE_ERR_NOTINITIALIZED

The instruction
cannot be Run
because the element
initialization has not
been completed

Restart the controller.

DFB_MEMWRITE_ERR_VERSION

Wrong version

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_TIMEOUT

Execution time out

Restore the controller to factory
settings (Reset Origin). If the
problem persists, Contact us
directly.

DFB_MEMWRITE_ERR_NOBUFFER

Insufficient memory

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMWRITE_ERR_PENDING

Program to be Run

Restart the controller.

DFB_MEMWRITE_ERR_NUMPENDING

Too many programs in
Run query

Restore the controller to factory
settings (Reset Origin). If the
problem persists, Contact us
directly.

DFB_MEMWRITE_ERR_NOTIMPLEMENTED

No such function

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_INVALIDID

Incorrect ID

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_OVERFLOW

Value out of range

Restore the controller to factory
settings (Reset Origin). If the
problem persists, Contact us
directly.

DFB_MEMWRITE_ERR_BUFFERSIZE

Memory size too
small

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMWRITE_ERR_NO_OBJECT

No such object

1. Check the external SD card.

2. Contact the original
manufacturer.

DFB_MEMWRITE_ERR_NOMEMORY

Insufficient memory

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMWRITE_ERR_DUPLICATE

Duplicate object name

Check if the firmware and the library
version are supported.
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Description

Cause of Error

Corrective Action

DFB_MEMWRITE_ERR_MEMORY_OVERWRITE

The memory exceeds
the writable range

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMWRITE_ERR_INVALID_HANDLE

Invalid object

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_END_OF OBJECT

The maximum range
of the object has been
reached

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_NO_CHANGE

No change

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_INVALID_INTERFACE

Invalid or unknown
interface

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_NOT_SUPPORTED

This feature is not
supported

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_NO_ACCESS_RIGHTS

Not authorized to Run
this command

Check if the firmware and the library
version are supported.

DFB_MEMWRITE_ERR_OUT_OF_LIMITS

Exceeded limited
resources

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMWRITE_ERR_ENTRIES_REMAINING

Unable to transmit
due to limited
resources

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_MEMWRITE_ERR_INVALID_SESSION_ID

Invalid online ID

Restart the controller.

DFB_MEMWRITE_ERR_EXCEPTION

An exception error
occurred

Confirm the error log.
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Chapter 10: High Speed Output Instructions

The instructions in this chapter apply to the built—in DO output of the host, and your can generate PWM signals
through the instructions.

FB/FC Description Library

DFB_PWM Generates the Pulse—width modulation output signals DL_BuiltinlO_AX3 / DL_BuiltInlO
with adjustable frequency.
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10.1. DFB_PWM

DFB_PWM generates the Pulse—width modulation output signals with adjustable frequency.

FB/
EC Instruction Graphic Expression ST Language
FB |DFB_PWM | [ S bvalidl—| DFB_PWM_instance (
—Fin bBusyf—
—{Period bErr-:::— bEnable:=,
—PeriodUnitType ErrorIDf—
gL Pin:=,
Period:=
PeriodUnitType:=,
leDuty:=,
bValid =>,
bBusy =>,
bError =>,
ErrorlD =>
);
® Inputs
Setting Val
Name Function Data Type (szaI:?t vZItl::) Effective time
bEnable Run the instruction BOOL TRUE/FALSE (TRUE) -
when bEnable
changes from FALSE
to TRUE.
Pin PWM output pins DFB_PWM_OUTPUT _ 0-7 (OUTO00) When bEnable is
number PIN TRUE.
PeriodUnitT PWM period unit DFB_PWM_PERIOD_U MicroSecond When bEnable is
ype NIT or MilliSecond TRUE.
(MicroSecond)
Period PWM period UINT MicroSecond :1-65535 | When bEnable is
MilliSecond 142949 | TRUE.
(1)
IrDuty PWM duty cycle LREAL 0-100 (0) Continuously
effective when
bEnable is TRUE.

Note: AX-332E only support scope: 0-3.

AX-332E only support scope: MicroSecond: 1000-2000, MilliSecond: 1-20.

® Outputs
. Output Value Range
N F Data T
ame unction ata Type (Default value)
bValid Function block output is BOOL TRUE/FALSE (FALSE)

valid.

313




AX Series Standard Instructions Chapter 10: High Speed Output Instructions

Output Value Range
Name Function Data Type (gefault el g
bBusy Function block is being busy. | BOOL TRUE/FALSE (FALSE)
bError Function block error BOOL TRUE/FALSE (FALSE)
ErrorlD Error ID DFB_HSIO_ERRO* DFB_HSIO_ERROR
(DFB_HSIO_NO_ERR)

*Note: DMC _ERROR: Enumeration (Enum)

® Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE

bValid When bExecute shifts to TRUE.
® When bError shifts to TRUE.

® When bEnable shifts to FALSE.

bBusy When bExecute shifts to TRUE.

® When bError shifts to TRUE.

® When bEnable shifts to FALSE.
bError When instruction input parameter is illegal, or | When bExecute shifts to FALSE.

an error occurs during instruction running.
ErrorlD 9 9

¢ Timing Diagram

bEnable

bValid

bBusy

bError

® Function

© Will generate a square wave signals of specified frequency and duty cycle which can be used to
control plant that needs to receive continuously changing physical quantities.

© This function only supports output contacts.
© Firmware version needs to be V1.01.0 or later.

® Troubleshooting

If an error occurs during the running of the instruction, Error will change to TRUE, and the axis motion will
stop. Refer to ErrorID (Error Code) to address the problem.
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® Programming Example

° Example 1

This programming example uses 8 sets of PWM output sine wave PWM, and the phase of each set is
45 degrees, which will make OUT LED appear water lamp behavior on the machine. The speed and
direction are determined by the size and sign of "F_SIN_Hz" respectively.

PROGRAM DFB_PW 1

VAR
DFB_PWM : DL_Built1nl O DFB_PWu
bEnabl e: BOOL;
F SINHz : LREAL := 0. 3;
T_SIN_ms : LREAL,
tms : UDINT := 0;
i : U NT;
PWM : ARRAY[0..7] OF DL_Builtlnl O DFB_PW}
END_VAR
VAR CONSTANT
M Pl : LREAL := 3.14159265358979323846;
END_VAR
FORi := 0 TO7 BY 1 DO
PW/i].bEnabl e : = TRUE;
PWi].Pin :=1i;
PWVi].PeriodUnitType := DFB_PWV PERI CD_UNI T. M cr oSecond; //usec
PW/i].Period := 100;
PWi].lrDuty := 100.0*(0.5*SIN(2*M Pl *tns/ T_SIN_ns + i*2*M PI/8) +0. 5);
PWi]();
END_FOR

IF 0.0 = F_SIN Hz THEN
FSINH := 1.0;

END | F

T SIN nms := TO DI NT(1000/ F_SI N Hz);
tms = tns + 1;

IF tms >= ABS(T_SI N ns) THEN
tns := 0O;

END | F

° Example 2

This progromming example uses the FB instruction (DFB_PWM) to output a signal for the OUTO0

pin, and the On/OFF duration is 500ms respectively.

PROGRAM DFB_PVWM

VAR
DFB_PWM : DL_Buil t I nl O. DFB_PWW
bEnabl e: BOOL;

END_VAR

DFB_PWM

bEnabl e: = bEnabl e,

Pi n: = DFB_PWM OUTPUT_PI N. QUT00,

Peri odUni t Type: = DFB_PWM PERIOD UNIT.M I | i Second,
Peri od: = 1000,

| rDuty: = 50,

bval i d=> ,

bBusy=> ,

bError=>,

Errorl D=> );

¢ Supported Devices

© AX-3 series (except for AX-300)

315



AX Series Standard Instructions Chapter 10: High Speed Output Instructions

® Library

© DL_BuiltinlO.library
Note: From version 1.0.5.0, library DL_BuiltinlO_AX83 is changed to DL_BuiltinlO.
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10.2. Error Codes and Troubleshooting

Description

Cause of Error

Corrective Action

DFB_PWM_UNSUPPORT_FW_VERSION

Firmware does not
match.

Update firmware

DFB_PWM_PIN_ID_OVER_RANGE

Pin number out of
range

Enter an appropriate pin
ID

DFB_PWM_THIS PIN_ID_IS USED_ON_OTHER_PWM Reused pin Do not enter the pin ID
_FB that has been used.
DFB_PWM_PERIOD_UNIT_IS _NO_DEFINITION Wrong unit Enter an appropriate

period unit

DFB_PWM_PERIOD_OVER_RANGE

Period out of range

Enter an appropriate
period value

317



AX Series Standard Instructions Chapter 11: Additional Instructions

Chapter 11: Additional Instructions

318



AX Series Standard Instructions Chapter 11: Additional Instructions

11.1. DFC_LogGetSize

DFC_LogGetSize reads the size of controller’s log files.

FB/FC Instruction Graphic Expression ST Language
FC DFC_LogGetSize DFC_LogGetSize :
—dwLogNum DFC_lLogGetSize f— DFC—LOgGetSIZe(
ETO™O | dwLogNum:=,
ErrorlID=>);
® Inputs
Name Function Data Type Setting Value (Default value)
dwLogNum* The number of the DWORD 0: Calculate the current data size of all log
target log files. files in the controller. (0)

*Note: Data types such as BYTE, WORD and DWORD can be used for dwLogNum input. Currently only supports
mode0.

¢ Outputs

Name Function Data type Output range (Default value)

DFC_LOG_GETS Data size of the log files. | DWORD (Unit: BYTE) 0-65536 (0)

IZE (The parameter is
returned.)
ErrorlD Error codes DL_LOGDMP_ERROR DL_LOGDMP_ERR
(DFC_NO_ERROR)
® Function

After running the function (DFC_LogGetSize), the data size of the current log files will be calculated.

® Programming Example

This example uses the FC instruction (DFC_LogGetSize) to read the data size of the current log files of the
controller.

PROGRAM PLC_PRG
VAR
dwar O. DVWORD;
Errorl D Var: DL_LOGDMP_ERROR;
END_VAR
dwVAr 0: =DFC_LogGet Si ze(dwLogNum =0 , Error| D=>Errorl D _Var );

¢ Supported Devices

© AX-3 series, AX-864E30xE2T
Note: AX-332E, AX-864E30xE2T (Library firmware version: 1.0.7.0 or later)

® Library

° DL_LogDmp.library
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11.2. DFB_LogDump

DFB_LogDump reads the log files of the controller.

FB/FC Instruction Graphic Expression ST Language
FB DFB_ LogDum DFB_LogD
-9 P —bExecute —ogmame bDone — DFB—LOgDump(
—pDrpP bBusy F—
TuLoghn benorl | bEXecute:=,
—dwDrnpLength ErrorIDp—
pDmpPos:=,
dwLogNum:=,
dwDmpLength:=,
bDone=>,
bBusy=>,
bError=>,
ErrorlD=>);
® Inputs
Name Function Data Type Setting Value (Default value)
bExecute Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the rising—edge)
pDmpPos The memory address for POINTER TO BYTE ((0)
controller’s storage
deogNum*1 The number of the targetlog | DWORD 0: Read all the current log files of the
files to read controller (0)
dempLength*2 The size of the target log files | DWORD (0)
to read
*Note:

1. Data types such as BYTE, WORD, and DWORD can be used for dwLogNum input. Currently only supports

modeO.

2. When the input length of dwDmpLength is greater than the length of the pDmpPos data type, an Exception

error will occur.

® Outputs
Name Function Data type Output range (Default value)
bDone The FB instruction BOOL TRUE/FALSE (FALSE)
running is completed.
bBusy The FB instruction is BOOL TRUE/FALSE (FALSE)
running.
bError FB instruction error BOOL TRUE/FALSE (FALSE)
flags
ErrorlD Error codes DL _LOGDMP_ERROR DL_LOGDMP_ERROR
(DFB_NO_ERR)

¢ Output Updating Timing
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Name Timing for shifting to TRUE Timing for shifting to FALSE
bDone When FB instruction running is completed When bExecute shifts to FALSE
bBusy When FB instruction running starts

® When FB instruction running is
completed

® When bExecute shifts to FALSE

bError When an error occurs during running or the When bExecute shifts to FALSE
input value of the instruction is incorrect

ErrorlD

¢ Timing Diagram

bExecute

bDone

bBusy

bError

® Function

Use the FB instruction (DFB_LogDump) to read the log files of the controller.

® Programming Example

This example uses the FB instruction (DFB_LogDump) to read the log files in the PLC and store the files in
Byte array variable (ar_byVar) in the ASCII format.

PROGRAM PLC_PRG

VAR
bExecut e_Var, bDone_Var, bBusy_Var, bError_Var : BOO;
ar_byVar : ARRAY[O0..999] OF BYTE;
dwvar 0: DWORD;
FBO : DFB_LogDunp;
Errorl D_Var :DL_LOGDVP_ERRCR;
END_VAR

| F bDone_Var THEN
bExecut e_Var := FALSE;

END | F

FBO(
bExecut e: = bExecute_Var,
pDmpPos: = ADR(ar _byVar),
dwiLogNum = 0,
dwDnpLengt h: = SI ZEOF(ar _byVar),
bDone=> bDone_ Var,
bBu3y=> bBusy_Var,
bError=> bError_Var,
Error|l D=> Errorl D Var);
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® Supported Devices

© AX-3 series, AX-864E30xE2T
Note: AX-332E, AX-864E30xE2T (Library firmware version: 1.0.7.0 or later)

® Library

© DL_LogDmp.library
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11.3. Error Codes and Troubleshooting

¢ DL_LOGDMP_ERROR

Description

Cause of Error

Corrective Action

DFB_NO_ERR

No errors

DFB_DMP_ERR_FAILED

Internal errors

Contact us directly

DFB_DMP_ERR_PARAMETER

Invalid parameter
inputs

Check if the input parameters are
correct.

DFB_DMP_ERR_NOTINITIALIZED

The instruction
cannot be Run
owning to the
component has not
been initialized.

Reboot the controller.

DFB_DMP_ERR_VERSION

Wrong version

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_TIMEOUT

Operation time—out

Reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFB_DMP_ERR_NOBUFFER

Insufficient memory

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFB_DMP_ERR_PENDING

The program is
pending for running.

Reboot the controller.

DFB_DMP_ERR_NUMPENDING

Too many pending
programs

Reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFB_DMP_ERR_NOTIMPLEMENTED

The function does
not exist.

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_INVALIDID

Incorrect ID

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_OVERFLOW

Integer overflow

Check the data type of inputs and
reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFB_DMP_ERR_BUFFERSIZE

The buffer size is too
small.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.,

DFB_DMP_ERR_NO_OBJECT

The object does not
exist.

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_NOMEMORY

Insufficient memory

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
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Description

Cause of Error

Corrective Action

program. If the problem remains,
Contact us directly.,

DFB_DMP_ERR_DUPLICATE

Duplicate object
name

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_MEMORY_OVERWRITE

Memory overwrite
error.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.,

DFB_DMP_ERR_INVALID_HANDLE

Invalid handle for the
object

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_END_OF_OBJECT

The end of the object
has been reached.

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_NO_CHANGE

No changes
happened.

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_INVALID_INTERFACE

Invalid or unknown
interface

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_NOT _
SUPPORTED

The function is not
supported.

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_NO_ACCESS_RIGHTS

No rights to access
the operation

Check if the firmware and the library
version are supported.

DFB_DMP_ERR_OUT_OF_LIMITS

Exceeds the limited
sources.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.,

DFB_DMP_ERR_ENTRIES_REMAINING

Remaining entries
that could not

be transmitted
because of the buffer
limitation.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.,

DFB_DMP_ERR_INVALID_SESSION_ID

Invalid online session
ID

Log in again or reboot the controller.

DFB_DMP_ERR_EXCEPTION

Exception occurs

Check the error log.

DFC_GETSIZE_ERR_FAILED

Internal errors

Contact us directly

DFC_ GETSIZE _ERR_PARAMETER

Invalid parameter
inputs

Check if the input parameters are
correct.

DFC_ GETSIZE _ERR_NOTINITIALIZED

The instruction
cannot be Run
owning to the
component has not
been initialized.

Reboot the controller

DFC_ GETSIZE _ERR_VERSION

Incorrect version

Check if the firmware and the library
version are supported.
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Description

Cause of Error

Corrective Action

DFC_ GETSIZE _ERR_TIMEOUT

Operation time—out

Reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFC_ GETSIZE _ERR_NOBUFFER

Insufficient memory

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFC_ GETSIZE _ERR_PENDING

The program is
pending for running.

Reboot the controller

DFC_ GETSIZE _ERR_NUMPENDING

Too many pending
programs

Reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFC_ GETSIZE _ERR_NOTIMPLEMENTED

The function does
not exist.

Check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_INVALIDID

Incorrect ID

Check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_OVERFLOW

Integer overflow

Check the data type of inputs and
reset the controller to default (Reset
Origin). If the problem remains,
Contact us directly.

DFC_ GETSIZE _ERR_BUFFERSIZE

The buffer size is too
small.

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFC_ GETSIZE _ERR_NO_OBJECT

The object does not
exist

Check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_NOMEMORY

Insufficient memory

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFC_ GETSIZE _ERR_DUPLICATE

Duplicate object
name

Check if the firmware and the library
version are supported.

DFC_GETSIZE_ERR_MEMORY_OVERWRITE

Memory overwrite
error

Reset the controller to default
(Reset Origin). Then download the
project again after compressing the
program. If the problem remains,
Contact us directly.

DFC_ GETSIZE _ERR_INVALID_HANDLE

Invalid handle for the
object

Check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_END_OF_OBJECT

The end of the object
has been reached.

Check if the firmware and the library
version are supported.

DFC_ GETSIZE _ERR_NO_

No changes
happened.

Check if the firmware and the library
version are supported.
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Description Cause of Error Corrective Action
CHANGE
DFC_ GETSIZE ERR _INVALID_INTERFACE Invalid or unknown Check if the firmware and the library
interface version are supported.
DFC_ GETSIZE ERR _NOT_SUPPORTED The function is not Check if the firmware and the library
supported. version are supported.

DFC_ GETSIZE _ERR_NO_ACCESS_RIGHTS No rights to access | Check if the firmware and the library

the operation version are supported.
DFC_ GETSIZE _ERR_OUT_OF_LIMITS Exceeds the limited | Reset the controller to default
sources. (Reset Origin). Then download the

project again after compressing the
program. If the problem remains,
Contact us directly.

DFC_ GETSIZE_ERR_ENTRIES_REMAINING Remaining entries Reset the controller to default
that could not (Reset Origin). Then download the
be transmitted project again after compressing the
because of the buffer | program. If the problem remains,
limitation. Contact us directly.

DFC_ GETSIZE ERR_INVALID_SESSION_ID Invalid online session | Log in again or reboot the controller.
ID

DFC_ GETSIZE ERR_EXCEPTION Exception occurs Check the error log.
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12.1. SNTPGetUTCTime

SNTPGetUTCTime reads the current time of the NTP/SNTP server.

FB/FC Instruction Graphic Expression ST Language
FB SNTPGetUTCTime — SHTPGetUTCTime = SNTPGetUTCTime(
[sOwnIP p- t='0.0.0.07] :E:::
dg§:::=cn ¢ eError, XRun:=,
(udTmeout 7" = 1000] UReceiveCentTS
[eNTPVersion := NTP_VERSION.V3] SSNTPSGNer= y
sOwnIP:=,
UiSNTPPort:=,
uiOwnPort;=,
udiTimeout:=,
eNTPVersion:=,
xDone=>,
xBusy=>,
xError=>,
eError=>,
uliTimestamp=>,
uliReceiveClientTS=>);
® Inputs
Name Function Data Type Setting Value (Default value)
xRun Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
sSNTPServer The IP address of the STRING (255) (")
NTP/SNTP server
sOwnlIP The IP address of the STRING (255) (0.0.0.0°)
controller
UiSNTPPort The UDP port number of UINT (0)
the NTP/SNTP server
uiOwnPort PLC UDP Port number UINT (0)
udiTimeout The communication UDINT (1000)
time—out value
(ms)
eNTPVersion The NTP version NTP_VERSION (V3)
®* NTP_VERSION
Name Description
V3 NTPv3
V4 NTPv4
¢ Outputs
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Setting Value
N Functi Data T
ame unction e (Default value)
xDone The FB instruction running | BOOL TRUE/FALSE (FALSE)
is completed.
xBusy The FB instruction is BOOL TRUE/FALSE (FALSE)
running.
xError FB instruction error BOOL TRUE/FALSE (FALSE)
eError Error codes ERROR ERROR (NO_ERR)
uiTimestamp The UTC time of the ULINT (ms) -
NTP/SNTP server
uiReceiveClientTS The UTC time of the ULINT (ms) -
controller

® Function

The FB instruction (SNTPGetUTCTime) is used for reading the UTC time of the NTP/SNTP server.

® Programming Example

In this example, the FB instruction reads the the SNTP controller (192.168.1.95) UTC time sets this time to

the controller (when bVar = TRUE) via the instruction (SystimeRTCSet).

Note: You can use the FC instruction (SeparateDateTime) of Util.Library to convert the timestamp value of

the NTP/SNTP server to IEC time format to confirm the time of its return.

PROGRAM SNTP_Get _UTC Ti ne

VAR

SNTP_SNTPGet UTCTi me : SNTP. SNTPGet UTCTi n®;
bExecut e_Var, bDone_Var, bBusy_Var, bError_Var :
eError_Var : SNTP. ERROR,

ul i Ti mestanp_Var, uli ReceivedientTS Var :

bvar : BOCL;

eWeel cDay_Var : util. WEEK;

dat Date_Var : DATE;

todTi me_Var : TI ME_OF_DAY,;

END_VAR

SNTP_SNTPCet UTCTi me(
xExecut e: = bExecute_Var,

SSNTPSer ver: =
sOwnl P: = ' 192

'192.168.1.95'",

.168.1.5",

ui SNTPPort: = 123,

ui OmnPort: = 14567,

udi Ti meout : = 2000,

eNTPVer si on: = ,

xDone=> bDone_Var,

xBusy=> bBusy_Var,

XError=> bError_Var,

eError=> eError_Var,

ul i Ti mest anp=> ul i Ti mest anp_Var,
ul i Recei veCd ient TS=> ul i Recei veC ientTS Var);

I F bvar THEN

BOOL;

ULI NT;

SysTi meRt cSet (ul Ti mest anp: =ULI NT_TO _DWORD( ul i Ti ne3t ai np_Var/1000) ) ;

bvar :=
END | F

Separ at eDat eTi me(ul i Dat eTi ne: = ul i Ti mest ai np_Var ,
t odTi me=> t odTi me_Var);

dat Dat e_Var,

FALSE;

eWeekDay=> eWeekDay_Var,

dat Dat e=>

Note: When using this function block, you need to add the library name of the function block (such as

SNTP.SNTPGetUTCTime).
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® Supported Devices
© AX-3 series (firmware v1.0.5.8 and later)
® Library

© SNTP Service SL.library v1.1.0.0
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12.2. SNTPServer

SNTPServer turns on the SNTP service.

FB/FC | Instruction Graphic Expression ST Language
FB SNTPServer
SNTPServer SNTPServer(
—xActivate xError— | xActivate:=,
—uiOwnPort eErrorp— . o
—[sOwnIP :='0,0.0.07] uiOwnPort:=,
sOwnlP:=,
xError=> |
eError=>);
® Inputs
Name Function Data Type Setting Value (Default value)
xActive Run the function block. BOOL TRUE/FALSE (FALSE)
(Triggered by the
rising-dege)
uiOwnPort The UDP Port number of  [UINT -
the controller
sOwnlP The IP address of the STRING (255) (0.0.0.0’)
controller
¢ Outputs
Name Function Data Type Setting Value (Default value)
xError FB instruction error BOOL TRUE/FALSE (FALSE)
eError Error Code ERROR ERROR (NO_ERR)
® Function

The FB instruction(NTPServer) is used to start the SNTP server of the controller.

® Programming Example

In this example, the FB instruction (NTPServer) starts the SNTP server function of the controller.

PROGRAM SNTP_Ser ver

VAR
SNTP_Server : SNTP. SNTPServer;
bActivate, bError_Var : BOOL;
eError_Var : SNTP. ERROR,
END_VAR
SNTP_Ser ver (
xActivate: = bActivate,
ui OmnPort:= 123,
sOwnl P: = '192.168.1.5',

XError=> bError_Var,
eError=> eError Var);

Note: When using this function block, you need to add the library name of the function block (such as

SNTP.SNTPServer).
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® Supported Devices
© AX-3 series (firmware v1.0.5.8 and later)
® Library

© SNTP Service SL.library v1.1.0.0
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12.3. Error Codes

Name Description
NO_ERROR No errors
TIME_OUT NTP/SNTP server response time—out
INIT_ERROR Initialization failed
SEND_ERROR Failed to send

RECEIVE_ERROR

Failed to receive

CAN_NOT_GET_SYSTIME

The current controller UTC time cannot be read.

SERVER_REFUSED_REQUEST

NTP/SNTP sends KoD messages

INVALID_LICENSE

Invalid license
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13.1. SeparateDateTime

SeparateDateTime converts the timestamp to IEC time format.

FB/FC | Instruction Graphic Expression ST Language
FC SeparateDate _ SeparateDateTime SeparateDateTime(uliDat
Time uliDateTime SeparateDateTime )
eWeekDay eTime:=,
datDate| | eWeekDay=>,
todTime
datDate=> , todTime=>)
® Inputs
Name Function Data Type Setting Value (Default value)
uiDateTime The timestamp data that | ULINT (sec) —
will be converted
® Outputs
Name Function Data Type Setting Value (Default value)
eWeekDay The weekday for that date WEEKDAY -
datDate Date (Year:Month:Date) DATE -
todTime Time (Hour:Minute:Second) TOD -
* WEEKDAY
Name Description
UNKNOWN -
MONDAY Monday
TUESDAY Tuesday
WEDNESDAY Wednesday
THURSDAY Thursday
FRIDAY Friday
SATURDAY Saturday
SUNDAY Sunday
® Function

The FC instruction (SeparateDateTime) is used to convert the timestamp to the IEC time format.

® Programming Example

In this example, the FC command (SeparateDateTime) converts 86,400,000 ms (1 day) to IEC time, and the
converted date is "1970-1-2" and the time is "00:00:00".

PROGRAM Separ at e_Dat eTi ne
VAR
eWeekDay_ Var :
dat Date_Var :

util . VEEK;
DATE;
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todTi me_Var : TI ME_OF_DAY,;
END_VAR

SeparateDateTime(uliDateTime:= 86400000 , eWeekDay=>WeekDay Var , datDate=>datDate_Var ,
todTime=>todTime_Var );

® Supported Devices

© AX-3 series
¢ Library
© Util.library
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13.2. Error Codes

Name Description

NO_ERROR No errors

WRONG_CONFIGUTATION NTP/SNTP server response time—out

RTC_HIGHRES_NOT_SUPPORTED —

SYS _TIMEZONE_NOT_SUPPORTED The timezone is not supported.
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14.1. MemCpy

MemCpy copys the source address to the destination address.

FB/FC | Instruction Graphic Expression ST Language
FC MemCpy
FMemCpy MemCpy(
—pbyDest pbyDest:= , pbySrc:=,
—pbySrc ;
_Ndwsiza dwSize:=);
® Inputs
Name Function Data Type Setting Value (Default value)
pbyDest The destination address | POINTER TO BYTE —
pbySrc The source address POINTER TO BYTE —
dwSize The length of the data to | DWORD 1-4294967295
be copied Positive integer (0)
® Function

This FC instruction is used to copy the source address (pSrc) value to the specified destination address
(pDest), and the length of the copied data is determined by the input parameter dwSize (in Byte).
® Programming Example

In this example, MemCpy copies the value of Var_1(pbySrc) to the Var_2 (pbyDest) address, and the copy
length is set to 80 in dwSize.

PROGRAM MenCpy

VAR
ML : BOCL;
Var_1 : ARRAY[O0..9] OF LREAL :=11,2,3,4,5,6,7,8,9,10];
Var_2 : ARRAY[O..9] OF LREAL;
END_VAR
IF ML THEN
MEMUt i | s. MenCpy( pbyDest: = ADR(Var _2), pbySrc:= ADR(Var_1), dwSize:= 80);
END | F

® Supported Devices
© AX series
¢ Libray

° MEMUtils.library
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14.2. MemSet

MemSet sets the source address range.

FB/FC | Instruction Graphic Expression ST Language
FC MemSet
S MemSet(
—pbyBuffer pbyBuffer:=,
—byValue byValue:=
—{dwSize yValue:=,
dwSize:=)
® Inputs
Name Function Data Type Setting Value (Default value)
pbyBuffer The specified address | POINTER TO BYTE -
byValue Value POINTER TO BYTE -
dwSize The length of the data to | DWORD 1-4294967295
be set Positive integer (0)
® Function

After running this instruction, byValue is written to the value set by the destination address (pbyBuffer), and
the length of the address is determined by the input parameter dwSize (in bytes).

® Programming Example

Use MemSet to write 0(byValue) to the value set by %MW1000 (pbyBuffer). If the length of the address is
20, the pbyBuffer range is %MW1000—-%MW1009.

PROGRAM Mentet

VAR

ML : BOCL;

END_VAR

F ML THEN

MEMUt i | s. MenBet ( pbyBuf f er: = ADR( %AL000) ,

END | F

® Supported Devices

° AX series

¢ Libray

° MEMUftils.library

byVal ue: = 0, dwSi ze: = 20);
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14.3. Error Codes

Name

Description

NO_ERROR

No errors
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15.1. SysTimeRtcHighResGet

SysTimeRtcHighResGet gets the UTC time of the controller.

FB/FC Instruction Graphic Expression ST Language
FC SysTimeRtcHigh SysTimeRtcHighResGet _ SysTimeRtcHighRe
ResGet —pTimestamp SysTimeRtcHighResGetf— sGet(
pTimestamp:=
);
® Inputs
Name Function Data Type Setting Value (Default value)
pTimestamp System time SYSTIME —
SysTimeRtcHighResGet Error code RTS_IEC_RESULT —
® Function

This function is supported by AX-3 series (except for AX-332) controllers with device description version
1.0.4.0 and later.

After running this instruction, the UTC time in the controller is obtained, and then outputs to the pTimestamp
parameter.

® Programming Example
Use SysTimeRtcHighResGet to output the controller's time to the SysTime variable via pTimestamp.

PROGRAM SysTi meRt cH ghResGet
VAR

Systinme : SysTi meRt c. SYSTI ME;
Errorvar : SysTinmeRtc. RTS | EC RESULT;
END_VAR

Errorvar: =SysTi neRt c. SysTi meRt cHi ghResCet (pTi mest anp: = SysTinme );
¢ Supported Devices

© AX series
® Libray

© SysTimeRtc.library
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15.2. SysTimeRtcConvertHighResToDate

SysTimeRtcConvertHighResToDate converts the time got by SysTimeRtcHighResGet to date information.

FB/FC Instruction Graphic Expression ST Language
FC SysTimeRtcC : ; i i
V;/rStHllmﬁReCSTgn —pTimestamp SystmeRicConvertrighResTobate SysTimeRtcConvertHighResToDatef— SySTImeRtCCOI’WeI‘tHI
- g —jpDate ghResToDate(
ate
pTimestamp:=,
pDate:=
);
® Inputs
Name Function Data Type Setting Value (Default value)
pTimestamp PLC system time SYSTIME —
pDate Date info SYSTIMEDATE —
SysTimeRtcHighResGet Error code RTS IEC_RESULT —
® Function

When this instruction is running, the controller time obtained by SysTimeRtcHighResGet can be parsed into
date info and output to the pDate parameter.

® Programming Example

Use SysTimeRtcConvertHighResToDate to parse the controller time obtained by SysTimeRtcHighResGet
into date info, and pDate output to Timevar.

PROGRAM SysTi meRt cH ghResGet
VAR
SysTime : SysTi meRt c. SYSTI ME;
Errorvar _1 : SysTinmeRtc. RTS_ | EC RESULT;
Ti mevar: SysTi neRt c. SYSTI MEDATE;
Errorvar_2 : SysTinmeRtc. RTS_ | EC RESULT;
END_VAR
Errorvar_1 := SysTi neRtc. SysTi neRt cH ghResGet (pTi nest anp: = SysTime );
Errorvar_2 : = SysTi neRt cConvert Hi ghResToDat e( pTi nest anp: = SysTi ne, pDate: =Ti nevar );

¢ Supported Devices
° AX series
¢ Libray

© SysTimeRtc.library
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15.3. Error Codes

Name

Description

NO_ERROR

No errors
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16.1. DFC_GetPLCErroriD

DFC_GetPLCErrorID gets the errors of the current controller

FB/FC Instruction

Graphic Expression

ST Language

FC DFC_GetPLCEr

DFC_GetPLCErrorID

DFC_GetPLCErrorID (

rorlD DFC_GetPLCErrarIDE— )
® Inputs
Name Function Data Type Setting Value (Default value)

DFB_GetPLCErrorlD

Read the current error ID of DWORD

the PLC.

0-65535

® Function

This function reads the 16#140E—16#2203 errors of the controller, refer to AX-3 Series Operation Manual
A.2 Troubleshooting of CPU Modules for details.

® Programming Example

Use DFC_GetPLCErrorID to read the error ID of the system error.

PROGRAM Mont i on_PRG

VAR
PLCErrorlID :
END_VAR

DWORD;

PLCErrorlI D := DL_Syslnfo. DFC Get PLCErrorl ) ;

¢ Supported Devices

Controller Firmware version Library version
AX-3 1.0.7.0 and later 1.0.0.0
AX-332 1.0.6.3 and later 1.0.0.0
AX-C 1.0.3.8 and later 1.0.0.0
AX-8 Linux 1.0.5.11 and later 1.0.0.0
AX-864E30CE2T 1.0.1.12 and later 1.0.0.0

® Libray

© DL_Syslinfo.library
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16.2. DFC_ReadBatteryLowStatus

DFC_ReadBatteryLowStatus gets the current battery status.

FB/FC Instruction Graphic Expression ST Language
FC DFC_ReadBatt R DFC_ReadBatteryLowS
eryLowStatus DFC_ReadBatterylowStats|— | 4 o (
);
® Inputs
Name Function Data Type Setting Value (Default value)

DFC_ ReadBatteryLowStatus

Read the current | DWORD
battery status of
the PLC.

0-1(0)

® Function

This function gets whether the system battery status is in low voltage.

0 indicates that the battery is normal.

1 indicates that the battery is abnormal.

® Programming Example

Use DFC_ReadBatteryLowStatus to read whether the system battery status is normal.

PROGRAM Mont i on_PRG
VAR

PLCError| D : DWORD;

END_VAR

PLCErrorlI D : = DL_Syslnfo. DFC Get PLCErrorl ) ;

¢ Supported Devices

Controller Firmware version Library version
AX-3 1.0.7.0 and later 1.0.0.0
AX-332 1.0.6.3 and later 1.0.0.0
AX-C 1.0.3.8 and later 1.0.0.0
AX-8 Linux 1.0.5.11 and later 1.0.0.0
AX-864E30CE2T 1.0.1.12 and later 1.0.0.0

® Libray

© DL_Syslinfo.library
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16.3. DFB_HWInfo

DFB_HWiInfo gets the hardware information of the current controller

FB/FC Instruction Graphic Expression ST Language
FB DFB_HWiInfo
BFB_AWinfo DFB_HWInfo(
—{bEnable bvalidf— bEnable:=,
bBusyF—
dwErrarIDf— bValid=>,
hwinfofp—
bBusy=>,
dwErrorID=> ,
hwinfo=>
® Inputs
Name Function Data Type Setting Value (Default value)
bEnable Start the function block. | BOOL TRUE/FALSE (FALSE)
¢ Outputs
Name Function Data Type Setting Value (Default value)
bValid TRUE when the parameter to | BOOL TRUE/FALSE (FALSE)
be read is correct
bBusy TRUE when the instruction is | BOOL TRUE/FALSE (FALSE)
running
dwErroriD When an error occurs, the DFB_HWINFO_ERROR DFB_HWINFO_ERROR
error code is recorded. (DFB_NO_ERROR)
hwinfo System hardware information | AX_HWINFO AX_HWINFO*
Note: AX_HWINFO : Struct
AX-332
Name Function Data Type Unit AX-3 AX-8 AX-5 AX-C
strBootTime Time of the STRING (31) S \Y, \Y, \Y, \Y,
system that has
been running
on the current
power—up
strCPUFrequency CPU frequency [Array [0..7]0OF |MHz [V Y Vv Vv
STRING (11)
iCPUTemperature CPU Array [0..7]OF |°C Vv Vv Vv
temperature INT
byCPUUsage CPU usage rate |[Array [0..7]OF | % V V V V
BYTE
blsDHCP_GLAN Launch Array [0..7] OF |- \ \%
DHCP_GLAN BOOL
wMemSize CPU memory WORD MB \% \% Vv
size
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Name Function Data Type Unit AX-3 A;()—(322 AX-5 AX-C
byMemUsage CPU memory BYTE % Vv
usage
strProductName Product name STRING (31) -
strSerialNumber Product serial STRING (31) -
number
strSDPath Micor SD path Array [0..3] OF |- \Y \Y
STRING (31)
strUDiskPath USB path Array [0..7] OF |- \Y
STRING (31)

¢ Output Updating Timing

Name Timing for shifting to TRUE Timing for shifting to FALSE
bValid When the parameter to be read is correct When bExecute shifts to FALSE
bBusy When the instruction is running When dwErrorlID is not 0
dwErrorlD When an error occurs during the running or When bEnable shifts from TRUE to FALSE
ErrorCode there are incorrect input values (Error code is cleared)
® Function

This function gets information about the controller.

® Programming Example

Use DFB_WiInfo to get information about the controller and the controller information is output to the HWinfo

structure variable.

PROGRAM DFB_HW nf o

VAR
DFB_HW nf o: DL_Sysl nf o. DFB_HW nf o;
bEnabl e: BOCL;
HW nfo: DL_Sysl nf o. AX_ HW NFG,
END_VAR
DFB_HW nf o(
bEnabl e: = bEnabl e,
bval i d=> ,
bBusy=> ,
dwErrorl D=> ,

hwi nf o=> HW nf o) ;

® Supported Devices

Controller Firmware version Library version
AX-3 1.0.7.0 and later 1.0.0.0
AX-332 1.0.6.3 and later 1.0.0.0
AX-C 1.0.3.8 and later 1.0.0.0
AX-8 Linux 1.0.5.11 and later 1.0.0.0
AX-864E30CE2T 1.0.1.12 and later 1.0.0.0
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® Libray

© DL_SyslInfo.library
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16.4. Error Codes

Name

Description

NO_ERROR

No errors
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17.1. DFB_PIDE

DFB_PIDE performs PID calculation.

FB/FC |Instruction Graphic Expression ST Language
DFB_PIDE
FB DFB_PIDE | | - | DFB_PIDE(
—rsv bAuto_Tuning_Donep—
—rPV
IbAuto_Tuning bPID_Run:=,
—PID_Parameters
—bPID |
7Fnrmzrl‘:izunanﬁguratinn rSV:= ,
—Control_Setting
rPV:=,

bAuto_Tuning:=,
PID_Parameters:=,
bPID_Manual:=,
Formula_Configuration:=,
Control_Setting:=,
rMvV=> |

bAuto_Tuning_Done=>);

® Inputs
Setting Value
N Functi Data T
ame unetion ke (Default value)
bPID_Run Start PID calculation. BOOL TRUE/ FALSE (FALSE)
rSv Target value REAL Single-precision floating-point
value (0.0)
rPVv Current value REAL Single-precision floating-point
value (0.0)
bAuto_Tuning (Triggered | PID Parameters BOOL TRUE/FALSE (FALSE)

by the rising—edge)(*” ("2) self-tuning mode

bPID_Manual Manual output mode BOOL TRUE/FALSE (FALSE)
TRUE: Use the value of
rManual_Out as the output
of rMV.
FALSE: Use the result
calculated by the PID
formula as the output of
rMVv.

Formula_Configuration Set a PID formula. PIDE_Formula_Configurat |-

ion
Control_Setting PID control settings PIDE_Control_Setting -

*Note 1: After the self-tuning of PID parameters is complete, the output parameter bAuto_Tuning _Done is set to
TRUE, and the calculated results are output to rKc_Kp, rTi_Ki, rTd_Kd, and rTf parameters.

*Note 2: When using the self-tuning mode, the output value of rMV will switch between the maximum output value
and the minimum output value (rMV_MAX and rMV_MIN). If such drastic changes are not acceptable on the site, do
not use the self-tuning mode to avoid potential harm to personnel or damage to the system.
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¢ PIDE_ Formula_Configuration

Name Function Data Type Setting Value (Default value)
bPID_EQ Select a PID formula. | BOOL TRUE/FALSE (FALSE)
TRUE: Independent PID
formula
FALSE: Dependent PID
formula
bPID_DE Select the PID BOOL TRUE/FALSE (FALSE)
derivative to TRUE: Variations in the current
calculate. value of rPV
FALSE: Variations in the error
value (E)
bPID_DIR PID feedback type BOOL TRUE/FALSE (FALSE)

TRUE: Negative feedback
control (rSV-rPV)

FALSE: Positive feedback
control (rPV-rSV)

The following table lists the TRUE value of the PID formula:

t

bPID_DE = TRUE
bPID_DIR = TRUE

bPID_EQ =FALSE MV =KoE+K; | Edt +Kq 95 +BIAS, E=rPV-rsV
0
bPID_DE = FALSE
bPID_DIR = FALSE
t
bPID_EQ =FALSE rMV =KpE+K; j Edt +Ky % +BIAS, E=rSV-rPV
0
bPID_DE = FALSE
bPID_DIR = TRUE
! drPV
bPID_EQ =FALSE MV =KE+k; | Edt +Kg LY +BIAS, E=rPV-rsV
0
bPID_DE = TRUE
bPID_DIR = FALSE
! drPV
bPID_EQ =FALSE rMV =K,E+K; j Edt +Kg <57~ +BIAS, E=rSV-rPV
0

bPID_DE = FALSE
bPID_DIR = TRUE

t
bPID_EQ =TRUE MV =K, E*%j Edt+T,9E | +BIAS | E=rPV-rSV
bPID_DE = FALSE "o
bPID_DIR = FALSE
t
bPID_EQ =TRUE MV =K, E+%j Edt+T 95 | +BIAS |, E=rSV-rPV
Yo
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drPV

t
bPID EQ =TRUE _ 1
_ rMV =K, |E+ T joEdH W

bPID_DE = TRUE
bPID_DIR = FALSE

+BIAS , E=rPV-rSVv

t
1 drPV
E+g joEdt+ T

bPID_EQ =TRUE MV =K,
bPID_DE = TRUE
bPID_DIR = TRUE

+BIAS , E=rSV-rPV

¢ PIDE_Control_Setting

Name Function Data Type Setting Value (Default value)
udiPID_Cycle ! Sampling time UDINT 1-4,000 (0)
Unit: ms

rManual_Out Manual output value | REAL Single-precision floating-point
of rMV value (0.0)

rERR_DBW*(z) Allowable error REAL Single-precision floating-point

value (0.0)

rMV_MAX Maximum value of REAL Single-precision floating-point
rMV output value (0.0)

rMV_MIN Minimum value of REAL Single-precision floating-point
rMV output value (0.0)

rBias Compensation value | REAL Single-precision floating-point
of rMV output value (0.0)

*Note 1: The sampling time udiPID_Cycle is only used for the PID algorithm calculations and is not used for ruuning
the PID operation. Therefore, enter the execution cycle of this function block as the sampling time, which is Interval
of the task to which the POU belongs.

*Note 2: When the tolerance value (rErr_DBW) is set to zero, the system will not monitor whether the deviation is
within the tolerance range. If rErr_DBW is set to a non-zero value, the deviation (E) will be treated as zero when
|E| < |rErr_DBW)| and the set value (rSV) equals the current value (rPV). For more information, see the following
Additional remark.

® Inputs/Outputs

Name Function Data Type Setting Value (Default value)
PID_Parameters PID algorithm PIDE_ PID_Parameters --
parameters
® Outputs
Name Function Data Type Setting Value (Default value)
rMVv Output control REAL Single-precision floating-point value
(0.0)
bAuto_Tuning_Done Self-tuning is BOOL TRUE/FALSE (FALSE)
completed.

¢ PIDE_PID_Parameters
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Name Function Data Type Setting Value (Default value)

rkc_Kp Proportional gain REAL Single-precision floating-point
value (0.0)

rTi_Ki Integral gain REAL Single-precision floating-point
value (0.0)

rTd_Kd Derivative gain REAL Single-precision floating-point
value (0.0)

rTf* Derivative action time | REAL Single-precision floating-point
constant value (0.0)

*Note: Tf (Derivative action time constant): is the time constant for the derivative operation of the PID-D controller
on the error change, and its value is inversely proportional to the sensitivity of the PID-D controller to the rate of
error change.

® If T=0, the derivative action time control is not used (Derivative smoothing). When Kd is relatively large,
such as Kd > 10, it might be preferable not to use T+.

® Alarge Tf value results in smoother output values from the PID-D controller, which helps reduce system
sensitivity or oscillations.

® |tis recommended to start adjusting the Tf value from a small value, such as 0.1 to 0.5, until it meets the
requirements.

® [f the Tfvalue is set too high, it might lead to sluggish system responses.

® Additional remark:

© Task type of the DFB_PIDE function block: Cycle

When the function block is scanned, the PID algorithm is implmented and the output value is
refreshed. Whether the scan time reaches the sampling time (udiPID_Cycle) is not calculated
automatically.

© PID paramenters adjustments:

When you tune the parameters Kc_Kp, Ti_Ki, and Td_Kd, tune Kc_Kp first according to
experiences, and then set Ti_Kiand Td_Kd to 0. When you can handle the control, increase the
value of Ti_Kiand Td_Kd (from small to large). When Kc_Kp is 1, it means that the proportional
gain is 100%. That is, the error is increased by a factor of one. When the proportional gain is less
than 100%, the error is decreased. When the proportional gain is greater than 100%, the error is
increased .

° rERR_DBW.

If the rPV is in the range indicated by rERR_DBW, the CPU module will bring the error into the

PID algorithm until the rPV reaches the rSV. The cross status condition will not be met until the
rPV crosses the zero crossing point indicated by the rSV. If the cross status condition is met, the
error will be count as 0 until the rPV is out of the range indicated by rERR_DBW. If PID_DE is set
to true, the variations in the rPV will be used to calculate the control value of the derivative, and

the CPU module will count the A rPV as 0 after the cross status condition is met (A rPV=Current
rPV—-Previous rPV). In the following rPV trend chart, the CPU module implements the PID algorithm
normally in the A sections. In the B sections, the CPU module counts the error or the A rPV as 0
when it implements the PID algorithm.
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PV Zero Cross Point
Trend Chart /l \\
SV+ERR_DBW

v\/\ .
AN Y

SV-ERR_DBW

© PID control diagrams
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PID Block Diagram (Independent)
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® Function

Perform PID calculations using the FB instruction DFB_PIDE.

® Programming Example

This example performs PID calculations using the FB instruction DFB_PIDE.
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[Z] PID_Example x
PROGRAM PID_Example
VAR

FB_PIDE: Controller_Loop.DFB_FIDE;

bRun ,bAuto_Tuning, bPID Manual ,bAuto_Tuning Done:
rSV: REAL := S

rPV ,xMV : REAL:

PID Parameter: Controller_Loop.PIDE_PID Parameters;
Formula: Controller_Loop.PIDE Formula Configuration

rResult : RIS_IEC_RESULT:
Task_Interval : UDINT;
END VAR

Control_Setting: Controller Loop.PIDE Control Setting :=

BOOL;

:= (bPID_EQ:= FAL
(£ERR_DBW :=

E, bPID DE:= FAL
5.0, MV MAX := 1

E, bPID DIR:= FALSE);

.0, MV _MIN := |

SchedGetTaskInterval (SchedGetTaskHandleByName ('MainTask
2 Control_Setting.udiPID Cycle:=Task_Interval/l

FB_PIDE(

5 bPID_Run:=bRun ,
TSV:= rS5V,
rPV:= riv,
bAuto_Tuning:= bAuto_Tuning,

PID Parameters:= PID Parameter,
10 bPID Manual:= bPID Manual,
Formula Configuration:= Formula,
Control_Setting:= Control_ Setting,
™V,
14 bA2uto_Tuning_Done=>

MV=>

bRuto_Tuning_Done):

A W
+ADR (rResult)) ,Task_Interwval);

PROGRAM PI D_Exanpl e
VAR
FB_PI DE: Control |l er_Loop. DFB_PI DE;

bRun , bAut o_Tuni ng, bPI D_Manual , bAuto_Tuni ng_Done: BOOL;

rSV: REAL := 50.0;

rPv ,rw : REAL;

PI D _Paraneter: Controller_Loop. PIDE Pl D _Paraneters;

Formul a: Control |l er_Loop. PI DE_Formul a_Configuration :=
(bPID_EQ = FALSE, bPID DE:= FALSE, bPID DI R = FALSE);

Control _Setting: Controller_Loop. PIDE Control _Setting :

(rERR.DBW:= 5.0, rW_MAX := 100.0, rW_M

/|l Get Main Task's interval tine

r Resul t RTS | EC RESULT;
Task_I nterval UDI NT;
END_VAR

N := 10.0);

SchedGet Taskl nt er val ( SchedGet TaskHandl eByName(' Mai nTask' , ADR(rResul t)), Task_I nterval);

Control _Setting.udi PID Cycl e: =Task_I nterval /1000;

FB_PI DE(
bPI D_Run: =bRun ,
rSV. = rSv,
rPVv: = rpv,

bAut o_Tuni ng: = bAut o_Tuni ng,

Pl D_Paraneters: = Pl D_Par anet er,

bPI D_Manual : = bPI D_Manual ,

Formul a_Confi gurati on: = Formul a,
Control _Setting:= Control _Setting,
rw=> r W,

bAut o_Tuni ng_Done=> bAut o_Tuni ng_Done) ;

Note 1: The SchedGetTasklInterval instruction is used to read the task interval time (us).

Note 2: To use the FC SchedGetTaskInterval, import the CmpSchedule library. To use the RTS_RESULT

data type, import the SysTypes library.
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® Supported Devices
° AX series
® Library

© DL_Controller_Loop.library
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Chapter 18: CODESYS Basic Instructions
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18.1. Arithmetic Instructions
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18.1.1. ADD (Addition Instruction)

ADD adds two or more variable values or constants.

FB/FC Instruction Graphic Expression ST Language
FC ADD ADD Z = X+Y;
-|EN + ENO—
X — — Z
Y’ —
® Inputs
Name Function Data Type Setting Value
X, Y Addend UXINT, XINT, XWORD, BYTE, DATE, As each data type suggested.
DATE_AND_TIME, DT, LDATE,
LDATE_AND_TIME, LDT, LREAL, LTIME, LTOD,
TIME_OF_DAY, TOD, WORD, DWORD, LWORD,
USINT, UINT, UDINT, ULINT, SINT, INT, DINT,
LINT, REAL, TIME
® Outputs
Name Function Data Type Setting Value
4 Sum of the | UXINT, XINT, XWORD, BYTE, DATE, As each data type suggested.
inputs DATE_AND_TIME, DT, LDATE,
LDATE_AND_TIME, LDT, LREAL, LTIME,
LTOD, TIME_OF_DAY, TOD, WORD, DWORD,
LWORD, USINT, UINT, UDINT, ULINT, SINT,
INT, DINT, LINT, REAL, TIME
® Function

This FC instruction is used to add the values of variable X and Y.

¢ Programming Example

In this example, the FC instruction (ADD) is used to add the values of X(4) and Y(2) and get the final output

as Z(6).
Feature in the ST/LD/FBD & CFC editor:

Programming Proaram
Language g
ST
2 &8 [:=% & W 2 |
LD
ADD
| TRUE g EN | +
X[ 2 z[ e 1
Y[ 2 |
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Programming
Language

Program

FBD

CFC

ADD
END

¢ Supported Products
© AX series
® Library

° None
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18.1.2. MUL (Multiplication Instruction)

MUL multiplies two or more variable values or constants.

FB/FC Instruction Graphic Expression ST Language
FC MUL Z :=X*Y;
MUL
—EN «® ENO—
H— — Z
¥ —
® Inputs
Name Function Data Type Setting Value
X, Y Factor BYTE, WORD, DWORD, LWORD, USINT, UINT, |As each data type suggested.
UDINT, ULINT, SINT, INT, DINT, LINT, TIME,
REAL, LREAL
® Outputs
Name Function Data Type Setting Value
Z Product of BYTE, WORD, DWORD, LWORD, USINT, As each data type suggested.
the inputs UINT, UDINT, ULINT, SINT, INT, DINT, LINT,
TIME, REAL, LREAL

® Function
This FC instruction is used to multiply the values of variable X and Y.

® ProgrammingExample

In this example, the FC instruction (MUL) is used to multiply the values of X (4) and Y (2) and get the final
output as Z (8).

Feature in the ST/LD/FBD & CFC editor:

Programming
P
Language rogram
ST
2 8 =% a4 7y 2 |
LD
MUL
EE-E
K[d z[e ]
Y[ 2
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Programming

Program
Language 9
FBD
MUL
_meoe o £ [N
EANT I z
Y[ 2
CFC
MUuL
M END
X 71—
Y

® Supported Products
© AX series
® Library

° None
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18.1.3. SUB (Subtraction Instruction)

SUB subtracts one variable value or constant from another.

FB/FC Instruction Graphic Expression ST Language
FC SUB Z =X-Y,
SUB
—EN __ ENO—
¥ — — Z
¥ —
® Inputs
Name Function Data Type Setting Value
Subtrahend BYTE, WORD, DWORD, LWORD, USINT, As each data type suggested.
. UINT, UDINT, ULINT, SINT, INT, DINT, LINT,
X Minuend
REAL, LREAL, TIME, LTIME, TIME_OF_DAY
(TOD), LTIME_OF_DAY (LTOD), DATE, LDATE,
DATE_AND_TIME (DT), LDATE_AND_TIME
® Outputs
Name Function Data Type Setting Value
4 Difference of |BYTE, WORD, DWORD, LWORD, USINT, As each data type suggested.
the inputs UINT, UDINT, ULINT, SINT, INT, DINT,
LINT, REAL, LREAL, TIME, LTIME,
TIME_OF_DAY (TOD), LTIME_OF_DAY
(LTOD), DATE, LDATE, DATE_AND_TIME
(DT), LDATE_AND_TIME
® Function

This FC instruction is used to subtract the value of variable Y from variable X.

® Programming Example

In this example, the FC instruction (SUB) is used to subtract the value of Y (2) from X (4) and get the final
output as Z (2).

Feature in the ST/LD/FBD & CFC editor:

Programming Program
Language g
T
S 22 - ¥E] - 2k
LD
SUB
| TRUE g N [
X[ 4 z[2 ]
[ 2
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Programming

| SuUB
!’: EM END

Program
Language 9
FBD e
| TRUE oo EN [
X[ 4 z[2 ]
Y[ 2 1
CFC

pd i

¢ Supported Products
© AX series
® Library

° None
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18.1.4. DIV (Division Instruction)

DIV divides variable values or constants.

FB/FC Instruction Graphic Expression ST Language
FC DIV Z =XIY;
DIV
—EN ENO—
¥ — / — Z
¥ —
® Inputs
Name Function Data Type Setting Value
Divisor BYTE, WORD, DWORD, LWORD, USINT, UINT, |As each data type suggested.
X Dividend UDINT, ULINT, SINT, INT, DINT, LINT, TIME,
REAL, and LREAL
® Outputs
Name Function Data Type Setting Value
Z Quotient of |BYTE, WORD, DWORD, LWORD, USINT, As each data type suggested.
the inputs UINT, UDINT, ULINT, SINT, INT, DINT, LINT,
TIME, REAL, and LREAL

® Function

This FC instruction is used to divide the values of variable X by variable Y.

® Programming Example

In this example, the FC instruction (DIV) is used to divide the value of X (4) by Y (2) and get the final output
as Z (2).

Feature in the ST/LD/FBD & CFC editor:

Programming

P
Language rogram

ST

LD
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Programming

P
Language rogram

FBD

CFC

DIV
M ENOD

¢ Supported Products
° AX series
® Library

° None
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18.1.5. MOD (Remainder Instruction)

MOD gets the remainder of the division of a variable value or constant, where the remainder is an integer.

FB/FC Instruction Graphic Expression ST Language
FC MOD Z =XMODY;
MO
—EN ENOI—
K — — Z
‘_E' —_—
® Inputs
Name Function Data Type Setting Value
Divisor BYTE, WORD, DWORD, LWORD, USINT, UINT, |As each data type suggested.
.. UDINT, ULINT, SINT, INT, DINT, LINT
Dividend
¢ Outputs
Name Function Data Type Setting Value
Z Remainder |[BYTE, WORD, DWORD, LWORD, USINT, As each data type suggested.
after modulo [UINT, UDINT, ULINT, SINT, INT, DINT, LINT
calculation
® Function

This FC instruction is used to get remainder values by dividing variable X by variable Y.

® Programming Example

In this example, the FC instruction (MOD) is used to get the remainder value after dividing X (5) by Y (2)
and get the final output as Z (1).

Feature in the ST/LD/FBD & CFC editor:

Programming Proqram
Language g

ST

Il 1 J:=% 5 |MDY 2 |
LD

MOD
EE-E
X[ s z
2
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Programming
Language

Program

FBD

CFC

MOD
END

¢ Supported Products
© AX series
® Library

° None
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18.2.1. MOVE (Assignment Instruction)

MOVE assigns the value of a constant or variable value to another variable.

FB/FC Instruction Graphic Expression ST Language
FC MOVE Z:=Y;
MOVE
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
Y Variable BOOL, BYTE, WORD, DWORD, LWORD, USINT, | As each data type suggested.
UINT, UDINT, ULINT, SINT, INT, DINT, LINT,
REAL, LREAL, TIME, DATE, TOD, DT, STRING
® Outputs
Name Function Data Type Setting Value
Z Execution BOOL, BYTE, WORD, DWORD, LWORD, As each data type suggested.
result USINT, UINT, UDINT, ULINT, SINT, INT, DINT,
LINT, REAL, LREAL, TIME, DATE, TOD, DT,
STRING
® Function

This FC instruction is used to assign the input Y value to the output Z.

® Programming Example

In this example, the FC instruction (MOVE) is used to move the value from Y (20) to Z (20).
Feature in the ST/LD/FBD & CFC editor:

p .
rogramming e
Language

ST

zZ 20 |:=3 20 |
LD
MOVE
| TRUE o EN |
v[20 | —z
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Programming

Program
Language 9

FBD

MOVE

| TRUE g EN
¥ z
CFC
MOVE
M ENO
Y [z 1 —

® Supported Products
© AX series
® Library

° None
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18.3.1. AND (AND Instruction)

AND performs an AND operation between variables or constants.

FB/FC Instruction Graphic Expression ST Language
FC AND Z:=XANDY;
AND
—EN ENO—
K — 8‘ — Z
Y E—
® Inputs
Name Function Data Type Setting Value
X, Y Variable BOOL, BYTE, WORD, DWORD, LWORD As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Z Result of the AND BOOL, BYTE, WORD, DWORD, As each data type suggested.
operation of the input LWORD
values
® Function

This FC instruction is used to perform an AND operation between variable X and variable Y.

® Programming Example

The FC instruction (AND) is used to get the output after using the operation AND. For example, if both X
and Y are TRUE as per AND operation, then Z is TRUE as output.

AND

o= I
x I —
* I —

2 TRUE

If X'is FALSE and Yis TRUE as per AND operation, then Z is FALSE as output.

AND
| TRUE o EN | &
Y FALSE
b TouE o

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

] - YA v YEER:
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Programming
Language

Program

LD

FBD

CFC

Fa!\LE-E

® Supported Products
° AX series
® Library

° None
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18.3.2. OR (OR Instruction)

OR performs an OR operation between variables or constants.

FB/FC Instruction Graphic Expression ST Language
FC OR Z =X ORY;
OR
—EN }1 ENO—
¥ — - — Z
Y E—
® Inputs
Name Function Data Type Setting Value
X, Y Variable BOOL, BYTE, WORD, DWORD, LWORD As each data type suggested.
® Outputs
Name Function Data Type Setting Value
Z Result of the OR operation |BOOL, BYTE, WORD, DWORD, As each data type suggested.
of the input values LWORD
® Function

This FC instruction is used to perform an OR operation between variable X and variable Y.

® Programming Example

The FC instruction (OR) is used to get the output after using the operation OR. For example, if both X and Y
are TRUE as per OR operation, then Z is TRUE as output.

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

il TRUE IEEIA TRUE uizBdFo sE B

LD
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Programming
Language

Program

FBD

CFC

¢ Supported Products
© AX series
® Library

° None
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18.3.3. XOR (XOR Instruction)

XOR performs an XOR operation between variables or constants.

FB/FC Instruction Graphic Expression ST Language
FC XOR Z =X XORY;
XOR
—EN 1 ENO—
¥ — - —Z
T —
® Inputs
Name Function Data Type Setting Value
X, Y Variable BOOL, BYTE, WORD, DWORD, LWORD As each data type suggested.
® Outputs
Name Function Data Type Setting Value
Z Result of the XOR BOOL, BYTE, WORD, DWORD, As each data type suggested.
operation of the input LWORD
values
® Function

This FC instruction is used to perform an XOR operation between variable X and variable Y.

® Programming Example

The FC instruction (XOR) is used to get the output after using the operation XOR. For example, if both X
and Y are TRUE as per XOR operation, then Z is FALSE as output.

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

i TRUE IR TRUE R(NZadF Al o H
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Programming Proaram
Language 9

LD

FBD
CFC

| XDR
EN ENO -
b

® Supported Products
° AX series
® Library

° None
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18.3.4. NOT (NOT Instruction)

NOT performs a NOT operation between variables or constants.

FB/FC Instruction Graphic Expression ST Language
FC NOT Z :=NOT X;
KOT
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Variable BOOL, BYTE, WORD, DWORD, LWORD As each data type suggested.
® Outputs
Name Function Data Type Setting Value
4 Result of the NOT BOOL, BYTE, WORD, DWORD, As each data type suggested.
operation of the input LWORD
values
® Function

This FC instruction is used to perform perform a NOT operation of the variable.

® Programming Example

The FC instruction (NOT) is used to get the output after using the operation NOT. For example, if X is TRUE
as per NOT operation, then Z is FALSE as output.

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

ZEENE := voT XEEEE:

LD
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Programming
Language

Program

FBD

CFC

X i

EM

NOT
ENOD

[z ==

¢ Supported Products
° AX series
¢ Library

° None
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18.4.1. SHL (Left Shift Instruction)

SHL performs a bitwise shift of an operand to the left, and 0 is automatically added to the right.

FB/FC Instruction Graphic Expression ST Language
FC SHL Z1 := SHL(X1,Y1);
SHL
—EN ENO——
1 —— — Z1
¥l ——
® Inputs
Name Function Data Type Setting Value
Y1 Number of bits to shift X7 |BYTE, WORD, DWORD, LWORD | As each data type suggested.
to the left
X1 Operand that is shifted to
the left
¢ Outputs
Name Function Data Type Setting Value
Z1 The final output value after [BYTE, WORD, DWORD, LWORD [ As each data type suggested.
shifting the input to the left

® Function
This FC instruction is used for bitwise shift of the input to the left and add 0 to the right.

® Programming Example

In this example, the FC instruction (SHL) is used for bitwise shift of the value of X7 to the left by one bit and

add one 0 to the right according to the value of Y7, so the final output value is as Z17.

Feature in the ST/LD/FBD & CFC editor:

Programming P
Language
ST Z1| 220000000000000100 | := SHL(X1| 2s0000000000000010 |, T1| 250000000000000001 ) ;
LD
SHL
| TRUE gy EN | :
¥1[2$0000000000000010 F— Z1 [2f¢0000000000000100 |
¥1[2§0000000000000001 F—
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Programming

L

SHL
EN ENO

v '

Program
Language g
FBD
SHL
| TRUE gy EN

¥1[zfooo0000000000010 F— Z1 [2§0000000000000100

¥1 [2$0000000000000001 —
CFC

L7

¢ Supported Products
° AX series
® Library

° None
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18.4.2. SHR (Right Shift Instruction)

SHR performs a bitwise shift of an operand to the right, and 0 is automatically added to the left.

FB/FC Instruction Graphic Expression ST Language
FC SHR Z1 := SHR(X1,Y1);
S5HR
—EN EHO——
X1 — —Zl
¥l —
® Inputs
Name Function Data Type Setting Value
Y1 Number of bits to shift X7 |BYTE, WORD, DWORD, LWORD | As each data type suggested.
to the right
X1 Operand that is shifted to
the right
¢ Outputs
Name Function Data Type Setting Value
Z1 The final output value after |BYTE, WORD, DWORD, LWORD | As each data type suggested.
shifting the input to the
right
® Function

This FC instruction is used for bitwise shift of the input to the right and add 0 to the left.

® Programming Example

In this example, the FC instruction (SHR) is used for bitwise shift of the value of X7 to the right by one bit

and add one 0 to the left according to the value of Y7, so the final value is the output as Z17.

Feature in the ST/LD/FBD & CFC editor:

Programming

Language

Program

ST

Z1[ 2s000D000D000D001D0

| += SHR(X1] 220000000000000101 |, ¥1[ 20000000000000001

LD

X1 [2£0000000000000101

Y1l | 2$0000000000000001

Z1 [2£0000000000000010
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Programming

| SHR
EM ENO

Program
Language 9
FBD
SHR
¥1 [2fo000000000000101 F— Z1 [zfoo00000000000010 |
¥1 [2$0000000000000001 —
CFC

¢ Supported Products
° AX series
® Library

° None
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18.4.3. ROL (Cycle Left Instruction)

ROL performs a bitwise rotation of an operand to the left, and the bits rotated from the left is directly added to the
right—side position.

FB/FC Instruction Graphic Expression ST Language
FC ROL Z1 :=ROL(X1,Y1);
ROL
—EN ENO——
X1 — — Z1
F1 —
® Inputs
Name Function Data Type Setting Value
Y1 Number of bits to rotate X7 | BYTE, WORD, DWORD, LWORD | As each data type suggested.
to the left
X1 Operand that is rotated to
the left
¢ Outputs
Name Function Data Type Setting Value
Z1 The final output value after |BYTE, WORD, DWORD, LWORD [ As each data type suggested.
rotating to the left
® Function

This FC instruction is used to rotate the input value by bits to the left and add those rotated bits to the right—

side.

® Programming Example

In this example, the FC instruction (ROL) is used to rotate the value of X7 to the left by two bits and add
those rotated bits to the right side according to the value of Y7, so the final value is the output as Z1.

Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language g
ST Z1[ 2s0000000000010100 | := ROL{X1[ 2#0000000000000101 |, Y1[ 2&0000000000000010 | ;
LD
ROL
| TOUE g EN | 0

¥1[2$0000000000000101 —

¥1 [2£0000000000000010

21 | 2§0000000000010100
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Programming

| ROL
EM END

i

Program
Language g
FBD
ROL
| TRUE guu EN

¥1[2$0000000000000101 F— Z1 [2g0000000000010100 |

¥1 [2$0000000000000010 —
CFC

[vi ] 5

¢ Supported Products
° AX series
® Library

° None

392



AX Series Standard Instructions

Chapter 18: CODESYS Basic Instructions

18.4.4. ROR (Cycle Right Instruction)

ROR performs a bitwise rotation of an operand to the right, and the bits rotated from the right is directly added to the

left—side position.

FB/FC Instruction Graphic Expression ST Language
FC ROR ROR Z1 := ROR(X1,Y1);
—EN ENO——
X1 — —Z1
Y1 —
® Inputs
Name Function Data Type Setting Value
Y1 Number of bits to rotate X7 | BYTE, WORD, DWORD, LWORD | As each data type suggested.
to the right
X1 Operand that is rotated to
the right
¢ Outputs
Name Function Data Type Setting Value
Z1 The final output value after |BYTE, WORD, DWORD, LWORD | As each data type suggested.
rotating to the right
® Function

This FC instruction is used to rotate the input value by bits to the right and add those rotated bits to the left—side.

® Programming Example

In this example, the FC instruction (ROR) is used to rotate the value of X7 to the right by two bits and add those
rotated bits to the left side according to the value of Y7, so the final value is the output as Z1.

Feature in the ST/LD/FBD & CFC editor:

Programmin
9 9 Program
Language
ST
Z1] 2£0100000000000001 | := ROR (X1[ 220000000000000101 |, Y1[ Z220000000000000010 |) 7
LD
ROR
| TRUE g EN | :
¥1[2$0000000000000101 F— Z1 [2g0100000000000001 |
¥1[2$0000000000000010 F—
FBD
ROR
| TRUE g FN C
¥1|z2¢0000000000000101 — 21 [2§0100000000000001
¥1|2$0000000000000010
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Programming
Language

Program

CFC

m

EM

ROR

ENOD

R i

¢ Supported Products

° AX series
® Library

° None
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18.5.1. SEL (Select One Instruction)

SEL uses the selector switch to select one of the two inputs as an output. G decides whether to assign INO or INT to
Z1.

FB/FC Instruction Graphic Expression ST Language
FC SEL — Z1 := SEL (Switch,X1,Y1);
EN ENO——
Switch G —Z1
X1 —INO
¥1—IN1
® Inputs
Name Function Data Type Setting Value
INO Input Any data type As each data type suggested.
IN1 Selector switch BOOL TRUE, FALSE
G
¢ Outputs
Name Function Data Type Setting Value
Z1 The final output based on Any data type As each data type suggested.
the selector switch

® Function

The FC instruction is used to select one of the variables as the output with the help of selector switch. The
output is the X7 when the selector switch is FALSE, and the output is Y7 when the selector switch is TRUE.

® Programming Example

The FC instruction (SEL) is used to select a value among inputs with the help of selector switch. For
example, if X7 (3) and Y7 (6) are the inputs and the selector switch is FALSE, then according to the SEL
instruction, Z1 is 3 as output.

switch TR —
1
0

If X1 (3) and Y17 (6) are the inputs and the selector switch is TRUE, then according to SEL instruction, Z1 is 6
as output.

Feature in the ST/LD/FBD & CFC editor:
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Programming Proaram
Language g
ST ZI[ & ] := SEL(SwitchGNEN, X1 2 ¥ & J;
LD
| TRUE guy
Switch [
X1
i1
FBD
CFC SEL
— EN ENO
[_SwiTcH E [z
Xi |I
(v

¢ Supported Products
° AX series
® Library

° None
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18.5.2. MAX (Get Maximum Value Instruction)

MAX selects the maximum value from two input data as an output.

FB/FC Instruction Graphic Expression ST Language
FC MAX MAX Z1 := MAX(X1,Y1);
—EN ENO——
¥1— — Z1
F1—
® Inputs
Name Function Data Type Setting Value
X1, Y1 Input Any data type As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Z1 Maximum of both input Any data type As each data type suggested.
values
® Function

This FC instruction is used to select the maximum value from variable X7 and variable Y7.

® Programming Example

The FC instruction (MAX) is used to select a maximum value among inputs. For example, if X1 (8) and Y1
(6) are inputs, then according to the MAX instruction, the output is Z7 (8).

Feature in the ST/LD/FBD & CFC editor:

Programming Proaram
Language g
ST 21[E] := wxEE ] nE):
LD
MAX
EE-E
X1 21
71
FBD
CFC
MAX
EN ENOD
(X ] -
Y1 —
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® Supported Products
° AX series
® Library

° None
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18.5.3. MIN (Get the Minimum Value Instruction)

MIN select the minimum value from two input data as an output.

FB/FC Instruction Graphic Expression ST Language
FC MIN Z1 := MIN(X1,Y1);
MIN
—EN ENQ——
X1 — —Z1
¥1—
® Inputs
Name Function Data Type Setting Value
X1, Y1 Input Any data type As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Z1 Minimum of both input Any data type As each data type suggested.
values
® Function

This FC instruction is used to select the minimum value from variable X7 and variable Y7.

® Programming Example

The FC instruction (MIN) is used to select a minimum value among inputs. For example, if X7 (8) and Y7 (6)
are inputs, then according to the MIN instruction, output is Z7 (6).

Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language e
ST
z21[& ] := MIN(x1[8 ], v1[& J:
LD
| TRUE gy
X1
v1[e
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Programming
Language

Program

FBD

CFC

#1

1

EM

MIN
END

¢ Supported Products
© AX series
® Library

° None
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18.5.4. LIMIT (Limit Value Instruction)

LIMIT limits the ouput data. If the input data is between the minimum value and maximum value, then directly that
value is considered as output data. If the input value is lower than the minimum value, then the minimum value is
taken as output value, and if the input value is greater than the maximum value, then the maximum value is taken

as output value.

FB/FC Instruction Graphic Expression ST Language
FC LIMIT LIMIT Z1 := LIMIT(W1,X1,Y1);
—EN EHNO——
W1l —MH —Z1
X1 —IN
1 —Mx
® Inputs
Name Function Data Type Setting Value
X1 Input Any data type As each data type suggested.
Y1 Maximum value
W1 Minimum value
¢ Outputs
Name Function Data Type Setting Value
Z1 Input value within the range | Any data type As each data type suggested.
® Function

This FC instruction is used to restrict the input value to a given interval. Input values between the minimum

and maximum are unchanged. Input values greater than the maximum are replaced with the maximum
value. Input values less than the minimum are replaced with the minimum value.

® Programming Example

The FC instruction (LIMIT) is used to select the in—between value among inputs. For example, if W1 (10),
X1 (40), and Y7 (30) are inputs, then according to the LIMIT instruction, output is in between value Z7 (30).

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

Z1[20 ] := LIMIT(wi[ 10

[, ¥1[ 20

[, T1[ 30

[z

LD

ez o8
w130 1
x1 30
v1 30
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Programming
Language

Program

FBD

CFC

¢ Supported Products
© AX series
® Library

° None
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18.5.5. MUX (Multiple Choice Instruction)

MUX select one value based on the value of control number (Kth_Value) as output data for multiple input data. The
input value with the sequence k+1 is selected as the output. The starting value of K is 0. If K is greater than other
input values, then automatically the last input value is considered as output.

FB/FC Instruction Graphic Expression ST Language

FC MUX — Z1 := MUX(Kth_Value,W1,X1,Y1);

—EN  ENO—

KEth Value —K =21

® Inputs
Name Function Data Type Setting Value
W1, X1, Y1 Input Any data type As each data type suggested.
Kth_Value Control number BYTE, WORD, DWORD,
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT
¢ Outputs
Name Function Data Type Setting Value
Z1 Execution result Any data type As each data type suggested.
® Function

This FC instruction is used to select the output value based on the value of control number (Kth_Value)
amongst variable W1, variable X7, and variable Y7.

® Programming Example

The FC instruction (MUX) is used to select a value among inputs with the help of Kth_Value. For example, if
W1 (10), X1 (20), and Y7 (30) are the inputs and Kth_Value is 1, then according to the MUX instruction, Z1
is 20 as output.

| TRUE oy

Kth Value
W1

X1

¥1

If W1 (10), X1 (20), and Y7 (30) are the inputs and Kth_Value is 2, then according to the MUX instruction, Z17
is 30 as output.
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Feature in the ST/LD/FBD & CFC editor:

Programming Program
Language 9
ST 7178 ] := MUX(Kch Value[ @ Wi 78 X2 1, ¥1[ 3 J:
LD
| TRUE o
Kth Value[ 1 |
Wil 10 |
X1 [z 1
130 1
FBD
CFC
[(Rovee L ——— MUX
—I_IEM END
Wi | = (2] 7 f
X1 IE —_—
vy —

¢ Supported Products
° AX series
® Library

° None
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18.6.1. GT (Greater than Instruction)

GT checks if the first input is greater than the second input. The output is TRUE when the first number is greater
than the second number. Otherwise, it is FALSE.

FB/FC Instruction Graphic Expression ST Language
FC GT Z:=X>Y,
GT
—EN ENO—
¥ — > — Z
i —
® Inputs
Name Function Data Type Setting Value
X, Y Input Any basic data type As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Z Execution result BOOL TRUE, FALSE
® Function

This FC instruction is used to compare the size of the two inputs, and output TRUE when the first number is
greater than the second number, otherwise the output is FALSE.
® Programming Example

The FC instruction (GT) is used to compare the value size of inputs. For example, if X (7) and Y (6) are
inputs, then according to the GT instruction, output Z is TRUE.

X7
Y& ]

X7 ]
Y5 ]

Feature in the ST/LD/FBD & CFC editor:

Programming

P
Language rogram

ST ZEENEN = ¥ 7 > Y& |
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Programming
Language

Program

LD

7 |
T e

FBD

[ 7 |
¥[8

CFC

EM

GT
ENO

FALSE

¢ Supported Products
© AX series
® Library

° None

408



AX Series Standard Instructions

Chapter 18: CODESYS Basic Instructions

18.6.2. LT (Less than Instruction)

LT checks if the first input is less than the second input. The output is TRUE when the first number is smaller than
the second number. Otherwise, it is FALSE.

FB/FC Instruction Graphic Expression ST Language
FC LT Z:=X<Y;
LT
—EN ENO
¥ — < — Z
¥ —
® Inputs
Name Function Data Type Setting Value
X, Y Input Any basic data type As each data type suggested.
® Outputs
Name Function Data Type Setting Value
z Execution result BOOL TRUE, FALSE
® Function

This FC instruction is used to compare the size of the two inputs, and output TRUE when the first number is

less than the second number, otherwise the output is FALSE.

® Programming Example

The FC instruction (LT) is used to compare the value size between inputs. For example, if X (7) and Y (8)
are inputs, then according to the LT instruction, output Z is TRUE.

X[ 7
Y[ 8 |

X[ 7 ]
e

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

i TRUE

= ¥

=1
a]

2 |
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Programming
Language

Program

LD

X[ 7
Y[ 8 |

FBD

X7
Y[ & 1

CFC

LT
EM ENO

® Supported Products
© AX series
® Library

° None
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18.6.3. GE (Greater than or Equal to Instruction)

GE checks if the first input is greater than or equal to the second input. The output is TRUE when the first number is
greater than or equal to the second number. Otherwise, it is FALSE.

FB/FC Instruction Graphic Expression ST Language
FC GE Z:=X>=Y,;
GE
—EN & ENO—
H— - — Z
¥ —
® Inputs
Name Function Data Type Setting Value
X, Y Input Any basic data type As each data type suggested.
® Outputs
Name Function Data Type Setting Value
z Execution result BOOL TRUE, FALSE
® Function

This FC instruction is used to compare the size of the two inputs, and output TRUE when the first number is

greater than or equal to the second number, otherwise the output is FALSE.

® Programming Example

The FC instruction (GE) is used to compare the value size between inputs. For example, if X (7) and Y (7)

are inputs, then according to the GE instruction, output Z is TRUE.

X7
Y7

X7 ]
Y[ &8

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

i TRUE

=37 |>=1_& |
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Programming
Language

Program

LD

X7
Y7

FBD

X7 ]

¥[8

CFC

EM

GE
END

® Supported Products
© AX series
® Library

° None
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18.6.4. LE (Less than or Equal to Instruction)

LE checks if the first input is less than or equal to the second input. The output is TRUE when the first number is

smaller than or equal to the second number. Otherwise, it is FALSE.

FB/FC Instruction Graphic Expression ST Language
FC LE Z:=X<=Y,;
LE
—EN < ENO—
¥ — - — Z
Y E—
® Inputs
Name Function Data Type Setting Value
X, Y Input Any basic data type As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Z Execution result BOOL TRUE, FALSE
® Function

This FC instruction is used to compare the size of the two inputs, and output TRUE when the first number is

smaller than or equal to the second number, otherwise the output is FALSE.

® Programming Example

The FC instruction (LE) is used to compare the value size between inputs. For example, if X (7) and Y (7)

are inputs, then according to the LE instruction, output Z is TRUE.

x[7_
Y7

If X (7) and Y (6) are inputs, then according to the LE instruction, output Z is FALSE.

X[
Y&

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

W TRUE IEE R
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Programming Proaram
Language 9

LD

X7 ]
Y[ 7

FBD

X7
Y[ 6 F

CFC LE

EM END

X FALSE

¢ Supported Products
© AX series
® Library

° None
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18.6.5. EQ (Equal to Instruction)

EQ checks if the first input is equal to the second input. The output is TRUE when the first number is equal to the

second number. Otherwise, it

is FALSE.

FB/FC Instruction Graphic Expression ST Language
FC EQ Z:=X=Y;
EQ
—EN .. EHNO
X — = -z
Y —
® Inputs
Name Function Data Type Setting Value
X, Y Input Any basic data type As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Z Execution result BOOL TRUE, FALSE
® Function

This FC instruction is used to compare whether the value of the two inputs is equal, and output TRUE when

the value is equal, otherwise the output is FALSE.

® Programming Example

The FC instruction (EQ) is used to compare whether the value of the two inputs is equal. For example, if X

(7) and Y (7) are inputs, then according to the EQ instruction, output Z is TRUE.

| TRUE oy
E I
Y7

If X (7) and Y (8) are inputs, then according to the EQ instruction, output Z is FALSE.

X7 ]
¥[8 F

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

i TRUE S

g7 =¥ 7 F
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Programming
Language

Program

LD

[ 7 |
¥[8

FBD

X[ 7
L7

CFC

EM

EQ
END

THLlE

¢ Supported Products
© AX series
® Library

° None
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18.6.6. NE (Not Equal to Instruction)

NE checks if the first input is enot qual to the second input. The output is TRUE when the first number is not equal
to the second number. Otherwise, it is FALSE.

FB/FC Instruction Graphic Expression ST Language
FC NE Z:=X<>Y,;
NE
—EN ENO—
¥ — # — Z
¥ —
® Inputs
Name Function Data Type Setting Value
X, Y Input Any basic data type As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
z Execution result BOOL TRUE, FALSE
® Function

This FC instruction is used to compare whether the value of the two inputs is not equal, and output TRUE
when the value is not equal, otherwise the output is FALSE.

® Programming Example

The FC instruction (NE) is used to compare whether the value of the two inputs is not equal. For example, if
X (7)and Y (7) are inputs, then according to the NE instruction, output Z is FALSE.

HE
|z I
X7 z
Y[

If X (7) and Y (8) are inputs, then according to the NE instruction, output Z is TRUE.

X7 ]

¥[8

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

A TRUE

=¥ & <% 7
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Programming

Program
Language 9

LD
NE

x[7
LA

FBD

X7
¥[8 F

CFC NE

EM ENOD

X

¢ Supported Products
© AX series
® Library

° None
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18.7.1. BOOL_TO_<TYPE> (Boolean Type Conversion Instruction)

BOOL_TO_<TYPE> converts the Boolean data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC BOOL_TO_<TYPE> Y := BOOL_TO_INT(X);
BOOL TO INT
X — E—
® Inputs
Name Function Data Type Setting Value
X Input BOOL TRUE, FALSE
¢ Outputs
Name Function Data Type Setting Value
4 Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a Boolean value into the specified data type and return a type—
converted value. When the output is of the numeric type, the input TRUE becomes 1 and FALSE becomes
0; When the output is a STRING type, the input TRUE becomes "TRUE" and FALSE becomes "FALSE".

® Programming Example

The FC instruction (BOOL_TO_<TYPE>

) is used to change the BOOL value of variable X to INT type. If the input is TRUE, then output is 1, and if the

input is FALSE, then output is 0. For example, if input X is TRUE, then output Y'is 1.

BOOL_TO INT

X
il

1 F—vy[T ]

If input X is FALSE, then output Y'is 0.

Y FALSE gy B

BOOL_TO INT

0o Y[ o ]

Feature in the ST/LD/FBD & CFC editor:

Programming

Language Program
ST v[ 0 ] := BOOL_TO_INT (X[ZNEH) :
LD
X BODOL TO INT
1l ¥
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Programming

Program
Language 9
FBD
BOOL TO INT
X I — o }—v[ o]
CFC
[ XM BoOL_TO_INT v

¢ Supported Products
° AX series
® Library

° None
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18.7.2. BYTE_TO_<TYPE> (Byte Type Conversion Instruction)
BYTE_TO_<TYPE> converts the Byte data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC BYTE_TO_<TYPE> Y := BYTE_TO_SINT(X);
BYTE TO SINT
¥ — ¥
® Inputs
Name Function Data Type Setting Value
X Input BYTE 0 to 255
® Outputs
Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a Byte value to the specified data type and return a type—converted
value.

® Programming Example

The FC instruction (BYTE_TO_<TYPE>) is used to change the value of variable X to SINT type, where the
lower limit and upper limit for data type BYTE is from 0 to 255, and the lower limit and upper limit for data
type SINT is from —128 to 127. For example, if input X is 127, then output Yis 127.

BYTE TO SINT

X [127 H 127 —— ¥ [127 |

If input X'is 130, then output Yis —126.

BYTE TO SINT

X [130— - [~126|— ¥ [C1z¢]

Feature in the ST/LD/FBD & CFC editor:

Programming Prodram
Language J
ST ¥[-127 | := BYTE_TO_SINT (X[129):
LD
BYTE TO STINT
X [127}— H 127 — ¥ [127 |
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Programming

Program
Language 9

FBD

BYTE TO SINT

X [130}— | [“126]— Y [-126]

CFC

X =L [ BYTE_TO_SNT vy

¢ Supported Products
° AX series
® Library

° None
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18.7.3. DATE_TO_<TYPE> (Date Type Conversion Instruction)
DATE_TO_<TYPE> converts the Date data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC DATE_TO_<TYPE> Y := DATE_TO_DINT(X);
DATE TO DINT
X — ¥
® Inputs
Name Function Data Type Setting Value
X Input DATE D#1970-01-01 to D#2106—-02—-07
¢ Outputs
Name Function Data Type Setting Value
z Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a Date data type value, which starts from 1st January 1970, into the
specified data type and return a type—converted value.

® Programming Example

The FC instruction (DATE_TO_<TYPE>) is used to change the value of variable X to DINT type, where the

lower limit and upper limit for data type DATE is from D#1970-01-01 to D#2106—02-07, and the lower limit
and upper limit for data type DINT is from —2147483648 to 2147483647. For example, if input X is D#1996—
03-14, then output Y is 826761600.

Feature in the ST/LD/FBD & CFC editor:

Programming

Language Program
ST Y| B26761600 | := DATE_TO DINT (X| D#1996-3-14 |) -
LD
DATE TO DINT
X ¥
FBD
DATE TO DINT
hS ¥
CFC

DATE_TO _DINT

® Supported Products

° AX series
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® Library

° None
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18.7.4. DINT_TO_<TYPE> (Double Integer Type Conversion Instruction)

DINT_TO_<TYPE> converts the Dint data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC DINT_TO_<TYPE> Y := DINT_TO_DWORD(X);
DINT_TO DWORD
¥ — ¥
® Inputs
Name Function Data Type Setting Value
X Input DINT —2147483648 to 2147483647
® Outputs
Name Function Data Type Setting Value
4 Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a DINT data type value into the specified data type and return a type—
converted value.

® Programming Example

The FC instruction (DINT_TO_<TYPE>) is used to change the value of variable X to DWORD type, where
the lower limit and upper limit for data type DINT is from —2147483648 to 2147483647, and the lower limit
and upper limit for data type DWORD is from 0 to 4294967295. For example, if input X'is 2147483647, then
output Yis 2147483647.

X| 2147423647

DINT TO DWORD

2147483647 Y| 2147483647

If input X is —2147483647, then output Yis 2147483649.

K|-2147483647

DINT TO DWORD

2147483645 Y| 2147483645

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

Y[ 2147483654 | := DINT TO DWORD (X[ 2147483642 |) ;

LD

K| 2147423647

DINT_TO_DWORD

2147483647 Y| 2147483647
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Programming

Program
Language 9
FBD
DINT TO DWORD
X — 2147483645 |—¥
CFC
X ——1 roiNT ToDWORD |2 [ ¥ [ ]

¢ Supported Products
° AX series
® Library

° None
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18.7.5. DT_TO_<TYPE> (Date and Time Type Conversion Instruction)
DT_TO_<TYPE> converts the DATE_AND_TIME data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC DT_TO_<TYPE> DT_TO_INT Y := DT_TO_INT(X);
¥ — ¥
® Inputs
Name Function Data Type Setting Value
X Input DT DT#1970-01-01-0:0:0 to
DT#2106-02-07-06:28:15

® Outputs
Name Function Data Type Setting Value
V4 Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a DATE_AND_TIME data type value, which starts from 1st January
1970, into the specified data type and return a type—converted value.

® Programming Example

The FC instruction (DT_TO_<TYPE>) is used to change the value of variable X to INT type, where the
lower limit and upper limit for data type DT is from D#1970-01-01-0:0:0 to D#2106-02—-07-06:28:15, and
the lower limit and upper limit for data type INT is from —32768 to 32767. For example, if input X is D#1996—
03-14-11:11:11, then output Yis —305.

Feature in the ST/LD/FBD & CFC editor:

Programming
P
Language rogram
ST ¥[ 305 | := DT_TO_INT (X DT#1996-3-14-11:11:11 ) :
LD
DT_TO_INT
¥| DT#1556-3-14-11:11:-11 [— ¥ [ =305 |
FBD DT TO INT
¥| DT#1596-3-14-11:11:-11 — —— ¥ | -305 |
CFC
X Jprromr L—1 v |—

¢ Supported Products

° AX series
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® Library

° None
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18.7.6. DWORD_TO_<TYPE> (Double Word Type Conversion Instruction)
DWORD_TO_<TYPE> converts the Double Word data type to other data types.

FB/FC

Instruction

Graphic Expression

ST Language

FC DWORD_TO_<TYPE>

DWORD_TD DINT

Y := DT_TO_INT(X);

® Inputs
Name Function Data Type Setting Value
X Input DWORD 0 to 4294967295
¢ Outputs
Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.

® Function

This FC instruction is used to convert a DWORD data type value into the specified data type and return a
type—converted value.

® Programming Example

The FC instruction (DWORD_TO_<TYPE>) is used to change the value of variable X to DINT type, where
the lower limit and upper limit for data type DWORD is from 0 to 4294967295, and the lower limit and upper
limit for data type DINT is from —2147483648 to 2147483647. For example, if input X is 42949672, then
output Yis -3.

¥| 4234567253

DWORD_TD DINT

8 Y[ = ]

If input X'is 42949675, then output Y'is —1.

DWORD _TO_DINT

X A=t Y[ 1]
Feature in the ST/LD/FBD & CFC editor:
Programming P
Language
ST Y| 4 | := DWORD_TO_DINT (X[ 4294967292 |) ;
LD
DWORD TO DINT
¥ A s F—vy[ =]
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Programming

Program
Language 9
FBD
DWORD TO DINT
X[ 4294967296 | B -1 —Y -1
CFC
x —— 1 roworo_ToBINT || ¥ |— 1

¢ Supported Products
° AX series
® Library

° None
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18.7.7. INT_TO_<TYPE> (Integer Type Conversion Instruction)

INT_TO_<TYPE> converts the Integer data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC INT_TO_<TYPE> Y :=INT_TO_WORD(X);
INT_TO WORD
¥ — ¥

® Inputs
Name Function Data Type Setting Value
X Input INT —32768 to 32767

® Outputs

Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.

® Function

This FC instruction is used to convert an INT data type value into the specified data type and return a type—
converted value.

® Programming Example

The FC instruction (INT_TO_<TYPE>) is used to change the value of variable X to WORD type, where the
lower limit and upper limit for data type INT is from —32768 to 32767, and the lower limit and upper limit for
data type WORD is from 0 to 65535. For example, if input X is 32767, then output Y'is 32767.

X [32767 |

INT TO WORD

{32767} ¥ [22767]

If input X'is —32767, then output Yis 32769.

X [-32767 |

INT TO WORD

32765 ¥ |227&5

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

¥[32770 | := INT TO WORD (X[ 32766 )) ;

LD

X [327€7 f—

INT_TO_WORD

32767 — ¥ [32767]
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Programming

Program
Language 9
FBD
INT TO WORD
¥ [C32767 | 32763 |— ¥ [32785 |
CFC
== INT_TO_WORD | v

¢ Supported Products
° AX series
® Library

° None
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18.7.8. WORD_TO_<TYPE> (Word Type Conversion Instruction)
WORD_TO_<TYPE> converts the Word data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC WORD_TO_<TYPE> Y := WORD_TO_INT(X);
WORD TO INT
¥ — ¥

® Inputs

Name Function Data Type Setting Value
X Input WORD 0 to 65535

¢ Outputs

Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.

® Function

This FC instruction is used to convert a WORD data type value into the specified data type and return a
type—converted value.

® Programming Example

The FC instruction (WORD_TO_<TYPE>) is used to change the value of variable X to INT type, where the
lower limit and upper limit for data type WORD is from 0 to 65535, and the lower limit and upper limit for
data type INT is from —32768 to 32767. For example, if input X is 32767, then output Yis 32767.

X [32767 |

WORD_TO_INT

H 22767 — ¥ [232767 |

If input X is 65534, then output Yis —2.

% [e5534—

WORD_TO_INT

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

Y[ 1 | := WORD_TO INT (X[65535 | ;

LD

X |g5534 ]

WORD TO_INT

=2 —vy[ = ]
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Programming
Language

Program

FBD

WORD TO INT

X [32767 ]

— 32767 |— Y [32767 |

CFC

WORD_TO_INT

® Supported Products
° AX series
® Library

° None
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18.7.9. REAL_TO_<TYPE> (Real Type Conversion Instruction)
REAL_TO_<TYPE> converts the Real data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC REAL_TO_<TYPE> Y := REAL_TO_DINT(X);
REAL TO DINT
¥ — ¥

® Inputs

Name Function Data Type Setting Value
X Input REAL 1.0E—44 to 3.402823E+38

® Outputs

Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.

® Function

This FC instruction is used to convert a REAL data type value into the specified data type and return a
type—converted value. The value will be rounded up or down to the nearest whole number and converted
into the new variable type. Exceptions to this are the variable types STRING, BOOL, REAL, and LREAL.

® Programming Example

The FC instruction (REAL_TO_<TYPE>) is used to change the value of variable X to DINT type, where the
lower limit and upper limit for data type REAL is from 1.0E—44 to 3.402823E+38, and the lower limit and
upper limit for data type DINT is from —2147483648 to 2147483647. For example, if input X is 2.15E+09,
then output Yis —2147483296.

Feature in the ST/LD/FBD & CFC editor:

Programming Proaram
Language 9
ST Y[ 7147483648 | := REAL_TO DINT (X[ 215E+09 » )
LD
REAL TO DINT
X ¥
FBD
REAL TO DINT
X | zievasazsel— v
CFC
X | b [ REAL_TO_DINT Ty ]

¢ Supported Products

° AX series
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® Library

° None
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18.7.10. SINT_TO_<TYPE> (Short Integer Type Conversion Instruction)

SINT_TO_<TYPE> converts the Short Integer data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC SINT_TO_<TYPE> SINT TO BYTE Y := SINT_TO_BYTE(X);
¥ — ¥

® Inputs

Name Function Data Type Setting Value
X Input SINT -128 to 127

® Outputs

Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.

® Function

This FC instruction is used to convert a SINT data type value into the specified data type and return a type—
converted value.

® Programming Example

The FC instruction (SINT_TO_<TYPE>) is used to change the value of variable X to BYTE type, where the
lower limit and upper limit for data type SINT is from —128 to 127, and the lower limit and upper limit for data
type BYTE is from 0 to 255. For example, if input X is 127, then output Yis 127.

X

127

SINT_TO BYTE

127 — ¥ [127]

If input X'is =127, then output Yis 129.

X [-127 |

SINT TO BYTE

125

¥ [125]

Feature in the ST/LD/FBD & CFC editor:

Programming

e — Program
ST Y126 | := SIN'I'_'I'D_Byte (¥ 126 |) -
LD
SINT TO BYTE
X ¥
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Programming

Program
Language 9
FBD
SINT TO BYTE
X 125 Y
CFC
X SINT_TO_BYTE

® Supported Products
© AX series
® Library

° None
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18.7.11. STRING_TO_<TYPE> (String Type Conversion Instruction)

STRING_TO_<TYPE> converts the Strings data type to other data types.

FB/FC Instruction

Graphic Expression

ST Language

FC  |STRING_TO_<TYPE>

STRING TO DWORD

Y := STRING_TO_DWORD(X);

® Inputs
Name Function Data Type Setting Value

X Input STRING As each data type suggested.
® Outputs
Name Function Data Type Setting Value

Y Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a STRING into the specified data type and return a type—converted

value.

® Programming Example

The FC instruction (STRING_TO_<TYPE>) is used to change the value of variable X to DINT type, where
the limit for data type STRING is one byte per character, and the lower limit and upper limit for data type
DWORD is from 0 to 4294967295. For example, if input X is 127, then output Yis 127.

Feature in the ST/LD/FBD & CFC editor:

Programming oroaram
Language 9
ST o 137 | := STRING_TO_DWORD (X] 127 ) ;
LD
STRING TO DWORD
X[ m1270 127 ¥ 13
FBD
STRING TO DWORD
¥ — 127 ¥ | 127 |
CFC
STRING TO.DWORD || v | — |

¢ Supported Products
© AX series
® Library

° None
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18.7.12. TIME_TO_<TYPE> (Time Type Conversion Instruction)

TIME_TO_<TYPE> converts the time data to other data types. Time is stored internally as DWORD in milliseconds.
FB/FC Instruction Graphic Expression ST Language
FC TIME_TO_<TYPE> TIME TO INT Y := TIME_TO_INT(X);
K — — ¥
® Inputs
Name Function Data Type Setting Value
X Input TIME T#0dOhOmOsOms to
T#49d17h2m47s295ms
¢ Outputs
Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a TIME value into the specified data type and return a type—converted
value.

® Programming Example

The FC instruction (TIME_TO_<TYPE>) is used to change the value of variable X to INT type, where
the lower limit and upper limit for data type TIME is from T#0dOhOmOsOms to T#49d17h2m47s295ms,
and the lower limit and upper limit for data type INT is from —32768 to 32767. For example, if input X is
T#32s767ms, then output Yis 32767.

TIME TO INT

X[ Tes2sieims | — 32767 —— ¥ [32767 |

If input X'is T#32s777ms, then output Yis —32759.

TIME TO INT
X[ T#32577Tms | H-32755 — ¥ [-3z2755

Feature in the ST/LD/FBD & CFC editor:

Programming Program
Language g
ST Y[ 32767 | := TIME_TO_INT (X T#325767ms \E
LD
TIME TO INT
%[ TsszsTeTm= — 32767 —— Y [32767 |
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Programming Proaram
Language g
FBD
TIME TO INT
[ T#32577Tms - [-327508 — ¥ [—33755]
cFe —— | ]
X [ TIME_TO_INT

¢ Supported Products
© AX series
® Library

° None
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18.7.13. TOD_TO_<TYPE> (Time Type Conversion Instruction)

TOD_TO_<TYPE> converts the time data type to other data types, and date is converted internally in milliseconds.

FB/FC Instruction Graphic Expression ST Language
FC TOD_TO_<TYPE> Y := TOD_TO_INT(X);
TOD_TO_INT
¥ — —
® Inputs
Name Function Data Type Setting Value
X Input TOD TOD#0:0:0 to TOD#23:59:59:999
¢ Outputs
Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a TIME value into the specified data type and return a type—converted
value.

® Programming Example

The FC instruction (TOD_TO_<TYPE>) is used to change the value of variable X to INT type, where the
lower limit and upper limit for data type TOD is from TOD#0:0:0 to TOD#23:59:59:999, and the lower limit
and upper limit for data type INT is from —32768 to 32767. For example, if input X is TOD#14:3:22, then
output Yis 8208.

Feature in the ST/LD/FBD & CFC editor:

Programming Program
Language g
ST Y[ 8208 | := TOD_TO INT(X[ ToD#H4322 | ;
LD
TOD TO INT
¥| ToDg14:3:32 | ¥ [ gaoe |
FBD
TOD TO INT
X[ Topgira-z-zz | —— ¥ [ Bz08 |
CFC
X | " Tob_to_NT Ty

¢ Supported Products

° AX series
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® Library

° None
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18.7.14. UDINT_TO_<TYPE> (Unsigned Double Integer Type Conversion Instruction)
UDINT_TO_<TYPE> converts the Unsigned Double Integer data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC UDINT_TO_<TYPE> Y := UDINT_TO_DINT(X);
UDINT_TO DINT
¥ — ¥

® Inputs

Name Function Data Type Setting Value
X Input UDINT 0 to 4294967295

¢ Outputs

Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.

® Function

This FC instruction is used to convert a UDINT value into the specified data type and return a type—
converted value.

® Programming Example

The FC instruction (UDINT_TO_<TYPE>) is used to change the value of variable X to DINT type, where
the lower limit and upper limit for data type UDINT is from 0 to 4294967295, and the lower limit and upper

limit for data type DINT is from —2147483648 to 2147483647. For example, if input X is 4294967294, then
output Yis —-2.

UDINT TO DINT
X ¥

If input X'is 2147483648, then output Yis —2147483648.

UDINT TO DINT
X ¥

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

ST y| 3 | := UDINT_TO_DINT (X[ 4294967295 |) ;
LD

Program

UDINT TO DINT

¥ [4254567254 - =2
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Programming
Language

Program

FBD

UDINT TO DINT

¥|21474R3648

H-2147483648 — ¥ [-2147483628 |

CFC

UDINT_TO_DINT

¢ Supported Products
° AX series
® Library

° None
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18.7.15. UINT_TO_<TYPE> (Unsigned Integer Type Conversion Instruction)

UINT_TO_<TYPE> converts the Unsigned Integer data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC UINT _TO_<TY Y := UINT_TO_INT(X);
UINT TO INT
PE> i | ¥
® Inputs
Name Function Data Type Setting Value
X Input UDINT 0 to 4294967295
® Outputs
Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a UINT value into the specified data type and return a type—converted

value.

® Programming Example

The FC instruction (UINT_TO_<TYPE>) is used to change the value of variable X to INT type, where the
lower limit and upper limit for data type UINT is from 0 to 65535, and the lower limit and upper limit for data
type INT is from —32768 to 32767. For example, if input X is 65534, then output Y is —2.

X [e5534—

UINT TO INT

Y[

If input X'is 32768, then output Yis —32768.

% [32768 |

UINT TO INT

—-32768 Y [-32768

Feature in the ST/LD/FBD & CFC editor:

Programming

Language Program
ST E := UINT_TO_INT (X[ 65535 |) -
LD
UINT TO INT
E ¥
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Programming

Program
Language 9
FBD
UINT TO INT
¥ [32768 | —{-32768 | — ¥ [-32768 |
CFC
X J— UINT_TO_INT v _—

¢ Supported Products
° AX series
® Library

° None
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18.7.16. USINT_TO_<TYPE> (Unsigned Short Integer Type Conversion Instruction)
USINT_TO_<TYPE> converts the Unsigned Short Integer data type to other data types.

FB/FC Instruction Graphic Expression ST Language
FC USINT_TO_<TYPE> Y := USINT_TO_SINT(X);
USINT TO SINT
¥ — ¥
® Inputs
Name Function Data Type Setting Value
X Input USINT 0 to 255
® Outputs
Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to convert a USINT value into the specified data type and return a type—
converted value.

® Programming Example

The FC instruction (USINT_TO_<TYPE>) is used to change the value of variable X to SINT type, where the
lower limit and upper limit for data type USINT is from 0 to 255, and the lower limit and upper limit for data
type SINT is from —128 to 127. For example, if input X is 254, then output Y'is —2.

X [254 ]

USINT TO SINT

=2 —vY[=]

If input X'is 128, then output Yis —128.

X [128—

USINT TO_SINT

—-138 |— ¥ [—122]

Feature in the ST/LD/FBD & CFC editor:

Programming

S i Program
ST ¥[ -1 ] := USINT TO SINT (X[255]) ;
LD
USINT TO SINT
X ¥
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Programming

Program
Language 9
FBD
USINT TO SINT
X[128] — =128 — ¥ [-128]
CFC
X USINT_TO_SINT mama

¢ Supported Products
° AX series
® Library

° None
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18.7.17. TRUNC (Truncation Instruction)

TRUNC truncates the input data, leaving only the Integer.

FB/FC Instruction Graphic Expression ST Language
FC TRUNC it Y := TRUNC(X);
¥ — Y
® Inputs
Name Function Data Type Setting Value
X Input REAL 1.0E-44-3.402823E+38
¢ Outputs
Name Function Data Type Setting Value
Y Converted value Any data type As each data type suggested.
® Function

This FC instruction is used to truncate the value of variable. It truncates the decimal part of the data and
retains only the integer part.
® Programming Example

The FC instruction (TRUNC) is used to truncate the value of variable X. For example, if the input value Xis
10.3, then the output value Yis 10.

TRUHC
x[ 13— Y1 ]

If the input value Xis 1.45, then the output value Y'is 1.

TRUNC

X[ 195 | B 1 Y| 1

Feature in the ST/LD/FBD & CFC editor:

Programming T
Language
ST Y] 3 | := TRUNC (X] 3.45 )
LD
TRONC

X[ 103 ¥
FBD B

X[ 1.a8 B 1 —¥ 1
CFC

_ TRUNC ] E’:|
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® Supported Products
° AX series
® Library

° None
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18.8.1. ABS (Absolute Value Instruction)

ABS allocates the absolute value of the input data to the output variable.

FB/FC Instruction Graphic Expression ST Language
FC ABS Z := ABS(X);
ABS
—EN ERG——
K — — Z
® Inputs
Name Function Data Type Setting Value
X Input BOOL, BYTE, WORD, As each data type suggested.
DWORD, LWORD, USINT,
UINT, UDINT, ULINT, SINT,
INT, DINT, LINT, REAL,
LREAL, DATE, TOD, DT,
TIME
¢ Outputs
Name Function Data Type Setting Value
Z Absolute value of the input | BOOL, BYTE, WORD, DWORD, [As each data type suggested.
(always positive) LWORD, USINT, UINT, UDINT,
ULINT, SINT, INT, DINT, LINT,
REAL, LREAL, DATE, TOD, DT,
TIME
® Function

This FC instruction is used to assign the absolute value of the input data to the output. The input value can
be positive or negative, but the output value must be positive.
® Programming Example

The FC instruction (ABS) is used to return the absolute (positive) value of the input. For example, if the
input value Xis 20, then the output value Z is 20.

LRS
| - BT
x[ 30} z

If the input value X is —20, then the output value Z is 20.

ABS
|_TRUE g EN C
X[ -20 z

Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language g

ST R L I T
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Programming

Program
Language 9
LD
ABS
: Em-E ES
X z
FBD ABS
| TRUE gy EN :
I T z
CFC

¢ Supported Products
© AX series
® Library

° None
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18.8.2. SQRT (Square Root Instruction)

SQRT returns the square root of the input value as output.

This FC instruction is used to calculate the square root of the input value as output. Input value must be

positive.

® Programming Example

The FC instruction (SQRT) is used to calculate the square root of input value as output. For example, if the

FB/FC Instruction Graphic Expression ST Language
FC SQRT Z := SQRT(X);
S0RT
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input BYTE, WORD, DWORD, As each data type suggested.
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
¢ Outputs
Name Function Data Type Setting Value
z Square root of the input REAL and LREAL As each data type suggested.
value
® Function

input value Xis 9, then the output value Zis 3.

|_TRUE g EN

X[ 5

SQRT

23 ]

If the input value Xis 100, then the output value Zis 10.

X

| TRUE o EN |

100

SQRT

210 ]

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

2L & J:=sSORT(X &  ]:
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Pro i
gramming Program
Language
LD
SORT
| TRUE g EN | :
Y I z
FBD SORT
| TRUE g EN | :
X z
CFC

¢ Supported Products
° AX series
® Library

° None
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18.8.3. LN (Natural Logarithm Instruction)

LN returns the natural logarithm of the input value as output.

FB/FC Instruction Graphic Expression ST Language
FC LN Z := LN(X);
LN
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input BYTE, WORD, DWORD, As each data type suggested.
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
® Outputs
Name Function Data Type Setting Value
4 Natural logarithm of the | REAL and LREAL As each data type suggested.
input value
® Function

This FC instruction is used to calculate the natural logarithm of the input value which must be an integer.

® Programming Example

The FC instruction (LN) is used to calculate the natural logarithm of the input value. For example, if the

input value X'is 50, then the output value Z is 3.91.

LN

| TRUE g EN
X[ so

Z

3.591 bk

If the input value Xis 100, then the output value Zis 4.61.

X

LN

| TRUE g EN :

100

z

4.61 3

Feature in the ST/LD/FBD & CFC editor:

Programming
Program
Language g
ST 2351 )= WNEL W )
LD
LH
| TRUE g EN | C
X[ so0 | z 3.91
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Programming

Program
Language 9
FBD
LN
| TRUE o
X 4.61
CFC

¢ Supported Products
© AX series
® Library

° None
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18.8.4. LOG (Commonly Used Logarithm Instruction)

LOG returns the commonly used logarithm (base 10) of the input value as output.

FB/FC Instruction Graphic Expression ST Language
FC LOG Z := LOG(X);
LOG
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input BYTE, WORD, DWORD, As each data type suggested.
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
® Outputs
Name Function Data Type Setting Value
Z Logarithm (base 10) of the |REAL and LREAL As each data type suggested.
input value
® Function

This FC instruction is used to calculate the commonly used logarithm of the input value with 10 as the base
number, and the input value should be a positive.

® Programming Example

The FC instruction (LOG) is used to calculate the commonly used logarithm of the input value. For example,
If the input value X is 20, then the output value Zis 1.3.

X[ 20 |

LOG

|_TRUE g EN :

z

1.3 4

If the input value Xis 50, then the output value Zis 1.7.

LOG
Eow-El BT
bt Z 1.7
Feature in the ST/LD/FBD & CFC editor:
p .
rogramming Program
Language
ST 23 =06 @ );
LD LOG
| TRUE o EN | 0
X Z 3
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Programming
Language

Program

FBD

LOG

b

CFC

¢ Supported Products
© AX series
® Library

° None
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18.8.5. EXP (Exponent Instruction)

EXP performs a power calculation with the input value as an exponent and e as base.

FB/FC Instruction Graphic Expression ST Language
FC EXP Z := EXP(X);
EXP
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input BYTE, WORD, DWORD, As each data type suggested.
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
¢ Outputs
Name Function Data Type Setting Value
4 Power REAL and LREAL As each data type suggested.
® Function

This FC instruction is used to perform a power calculation with the input value as an exponent and e as
base, Z =¢”.

X

® Programming Example

The FC instruction (EXP) yields the exponential function. For example, if the input value X'is 4, then the

output value Z is 54.6.

X[ &

| TRUE oy EN |

EXP

Z 54.8

hd

If the input value Xis 3, then the output value Z is 20.1.

Y I N

EXP

|_TRUE g EN

Z 20.1

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

2[4 v]:=EXp(xl__ & )

LD

| TRUE o
X[ 2

EXP

Z

Ed4.8 4
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Programming
Language

Program

FBD

EXP

CFC

¢ Supported Products
° AX series
® Library

° None
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18.8.6. SIN (Sine Instruction)

SIN returns the sine value of the input value as output.

FB/FC Instruction Graphic Expression ST Language
FC SIN Z := SIN(X);
5IN
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input (In radians) BYTE, WORD, DWORD, —2%3 10 +2%3
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
¢ Outputs
Name Function Data Type Setting Value
Z Sine of the input value REAL and LREAL As each data type suggested.
® Function

This FC instruction is used to calculate the sine value of variable X as output.

® Programming Example

The FC instruction (SIN) is used to calculate the sine value. For example, if the input value X'is 32, then the

output value Zis 0.551.

SIN

|_TRUE g EN
x[e2

Z 0.551 »

If the input value Xis 21, then the output value Zis 0.837.

X 21 |

|_TRUE o EN | :

SIN

Z 0.837 4

Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language g
ST z[[ o8 v ]:=SIN(@E[ 21 |:
LD 5IN
X z
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Programming

Program
Language 9
FBD SN
| TRUE gay
X[ a1 z
CFC

® Supported Products
© AX series
® Library

° None
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18.8.7. COS (Cosine Instruction)

COS returns the cosine value of the input value as output.

FB/FC Instruction Graphic Expression ST Language
FC COoS Z:= COS(X);
Cos
—EN ENO—
¥ — —Z
® Inputs
Name Function Data Type Setting Value
X Input (In radians) BYTE, WORD, DWORD, 253 to 4253
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
® Outputs
Name Function Data Type Setting Value
Z Cosine of the input value REAL and LREAL As each data type suggested.
® Function

This FC instruction is used to calculate the cosine value of variable X as output.

® Programming Example

The FC instruction (COS) is used to calculate the cosine value. For example, if the input value X is 13, then

the output value Z is 0.907.

|_TRUE g EN :
X1

CO5

Z 0_507

If the input value Xis 10, then the output value Z is —0.839.

X[ 10 |

| TRUE g EN

Cos

Z —0.835%

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

2w ] := cos (B )

LD

CO5
|_TRUE_ o EN i ENO
X z
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Programming
Language

Program

FBD

CFC

¢ Supported Products
° AX series
® Library

° None
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18.8.8. TAN (Tangent Instruction)

TAN returns the tangent value of the input value as output.

FB/FC Instruction Graphic Expression ST Language
FC TAN Z := TAN(X);
TAN
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input (In radians) BYTE, WORD, DWORD, —2%3 10 +2%3
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
® Outputs
Name Function Data Type Setting Value
4 Tangent of the input value REAL and LREAL As each data type suggested.
® Function

This FC instruction is used to calculate the tangent value of variable X as output.

® Programming Example

The FC instruction (TAN) is used to calculate the tangent value. For example, if the input value X'is 23, then

the

output value Z is 1.59.

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

2[5 v]:=TANG = )

LD

_55
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Programming
Language

Program

FBD

CFC

¢ Supported Products
© AX series
® Library

° None

469



AX Series Standard Instructions

Chapter 18: CODESYS Basic Instructions

18.8.9. ASIN (Arcsine Instruction)

ASIN returns the arcsine value of the input value as output.

FB/FC Instruction Graphic Expression ST Language
FC ASIN ASIN Z := ASIN(X);
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input (In radians) BYTE, WORD, DWORD, As each data type suggested.
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
¢ Outputs
Name Function Data Type Setting Value
4 Arcsine of the input value REAL and LREAL As each data type suggested.
(In radians)
® Function

This FC instruction is used to calculate the arcsine value of variable X as output.

® Programming Example

The FC instruction (ASIN) is used to calculate the arcsine value. For example, if the input value X'is 1, then
the output value Zis 1.57.

X[ 1

| TRUE o EN

BASTN

Z 1.57 b

If the input value Xis 0.5, then the output value Z is 0.524.

X[ o5

| TRUE g EN

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

2T ] = ASINGT T )

LD

ASTH

|_TRUE g EN :

- —— A -
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Programming

Program
Language 9
FBD e
| TRUE g EN
X[ os z
CFC

¢ Supported Products
© AX series
® Library

° None
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18.8.10. ACOS (Arccosine Instruction)

ACOS returns the arccosine value of the input value as output.

FB/FC Instruction Graphic Expression ST Language
FC ACOS Z := ACOS(X);
ACOS
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input (In radians) BYTE, WORD, DWORD, As each data type suggested.
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
® Outputs
Name Function Data Type Setting Value
Z Arccosine of the input value | REAL and LREAL As each data type suggested.
(In radians)
® Function

This FC instruction is used to calculate the arccosine value of variable X as output.

® Programming Example

The FC instruction (ACOS) is used to calculate the arccosine value. For example, if the input value Xis 0.5,

then the output value Zis 1.05.

- 2 [1e

ACOS

|_TRUE g EN :

If the input value X'is 0.9, then the output value Z is 0.451.

X[ es 2[o-as1 ]

RCOS

|_TRUE g EN | :

Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language g

ST

2T ] = Acos (05 )

LD

LCOS
EEm-E BT
x[ o 1 2 L5
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Programming

Program
Language 9
FBD LCOS
| TRUE g EN
X[ 0.5 Z
CFC

¢ Supported Products
© AX series
® Library

° None

473



AX Series Standard Instructions

Chapter 18: CODESYS Basic Instructions

18.8.11. ATAN (Arctangent Instruction)

ATAN returns the arctangent value of the input value as output.

FB/FC Instruction Graphic Expression ST Language
FC ATAN ATAN Z := ATAN(X);
—EN ENO—
¥ — — Z
® Inputs
Name Function Data Type Setting Value
X Input BYTE, WORD, DWORD, As each data type suggested.
LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
¢ Outputs
Name Function Data Type Setting Value
4 Arctangent of the input REAL and LREAL As each data type suggested.
value
(In radians)
® Function

This FC instruction is used to calculate the arctangent value of variable X as output.

® Programming Example

The FC instruction (ATAN) is used to calculate the arctangent value. For example, if the input value X is 21,

then the output value Zis 1.52.

X[ 21

|_TRUE g EN

ATEN

Z 1.52 3

If the input value Xis 50, then the output value Z is 1.55.

X[ so

ATAN

| TRUE g EN

Z 1.55 L4

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

2T ] = AN E )

LD

LATAN
| TRUE o EN | 0
X z

.52 3
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Programming
Language

Program

FBD

CFC

¢ Supported Products
© AX series
® Library

° None
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18.8.12. EXPT (Power Instruction)

EXPT raises a number to a higher power and returns the power of the base raised to the exponent: Z = X" The
input X is the base and Y is the exponent.

FB/FC Instruction Graphic Expression ST Language
FC EXPT Z := EXPT(X,Y);
EXPT
—EN ENG——
X — — Z
Y —
® Inputs
Name Function Data Type Setting Value
Exponent BYTE, WORD, DWORD, As each data type suggested.
X Base LWORD, USINT, UINT,
UDINT, ULINT, SINT, INT,
DINT, LINT, LREAL, REAL
¢ Outputs
Name Function Data Type Setting Value
4 Power REAL and LREAL As each data type suggested.
® Function

This FC instruction is used to raise the value of X (base) to the power of Y (exponent) and outputs the result
of the operation.

® Programming Example

The FC instruction (EXPT) is used to exponentiate the input value. For example, if the input value Xis 5

and Yis 3, then the output value Zis 125.

EXET
| TRUE g EN
X[ 5
L3

z

125

If the input value Xis 2 and Y'is 4, then the output value Z is 16.

EXPT
| TRUE g EN | C

X[ 2

L4 I T

Z

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

] = EXPT(

| 11
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p .
rogramming T
Language
LD
EXET
| TRUE g EN C
X z 125
¥
FBD EXET
| TRUE gy EN :
X[z z
L4 T S
CFC
EXPT
M ENOD
X [>] _
Y

¢ Supported Products
° AX series
¢ Library

° None
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18.9. String Instructions
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18.9.1. CONCAT (Merge String Instructions)

CONCAT merges two strings into one new string.

FB/FC Instruction Graphic Expression ST Language
FC CONCAT e Z := CONCAT(X,Y);
—EN ENO—
X —5TR1 — Z
¥ —5TR2
® Inputs
Name Function Data Type Setting Value
STR1,STR2 Input STRING As each data type suggested.
® Outputs
Name Function Data Type Setting Value
Z Merged string | STRING As each data type suggested.
® Function

This FC instruction is used to merge two string inputs sequentially into one output string.

® Programming Example

The FC instruction (CONCAT) is used to merge two string inputs into one string output. For example, if the

input value Xis 23 and Y'is 22, then the output value Z is 2322.

Xl FEE
Yl ragr

FEFER |

| TRUE g
| "AE" "BECD"
Y| 'CD"
Feature in the ST/LD/FBD & CFC editor:
Programming Proaram
Language 9
ST Iz ] := CONCAT (23 = b
LD
| TRUE o
bt r2322" |

A I T
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Programming
Language

Program

FBD

|

¥

"RECD"

CFC

CONCAT hﬁﬂi
EM EMO

STR1
STR2

CONCAT

ISR

¢ Supported Products
° AX series
® Library

© Standard.lib
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18.9.2. DELETE (Delete Characters Instruction)

DELETE deletes characters from a string.

FB/FC Instruction Graphic Expression ST Language
FC DELETE DELETE Z := DELETE(X, iLen, iPos);
—EN ENG——
X —5TR — Z
ilen —LEN
iPos —POS
® Inputs
Name Function Data Type Setting Value
STR Input STRING As each data type suggested.
LEN Number of INT -32768 to 32767
characters to
be deleted
POS Position of the
first deleted
character
® Outputs
Name Function Data Type Setting Value
Z Modified string STRING As each data type suggested.
® Function

This FC instruction is used to delete characters from POS as the starting position to the right and delete
LEN lengths.

® Programming Example

The FC instruction (DELETE) is used to delete the character from a string. For example, if the input value X

is SOFTWARE, iLen is 5 and iPos is 5, then the output value Z is SOFT.
Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language 9
ST 2L _sorr | := DELETE (X[ SOFTWARE |, ilen[ 5 |, iPos 5 ;
LD

¥| 'SOFTWRRE' |
ilen[ &}
iPos
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Programming

Program
Language 9
FBD DELETE
x|
CFC DELETE
EN END
X STR DELETE '
iLen LEM
iPos POS

¢ Supported Products
© AX series
® Library

© Standard.lib
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18.9.3. FIND (Find String Instruction)

FIND locates and provides the position of sub-strings within strings.

FB/FC Instruction Graphic Expression ST Language
FC FIND iPos := FIND(X, Y);
FIND
—EN ENO
¥ —5TR1 — iPoa
Y —5TR2
® Inputs
Name Function Data Type Setting Value
STR1,STR2 Input STRING As each data type suggested.
® Outputs
Name Function Data Type Setting Value
iPos The position of the first INT -32768 to 32767

character of the first
occurrence of the sub-string
STR2

® Function
This FC instruction is used to find the exact same part of the string STR2 in the string STR7 and returns the
starting position of the same part in string STR1. If there are no same parts, the output value is 0.

® Programming Example

The FC instruction (FIND) is used to find the content from input. For example, if the input value X'is
SOFTWARE and Y is ARE, then the output value iPos is 6.

Feature in the ST/LD/FBD & CFC editor:

Programming

P
Language rogram
ST iPos[ & | := FIND(¥[ SCFTWARE | Y ARE G
LD
| TRUE gy

[ rsorTRREE' |

T 'ARE" —
FBD

X[ rsoFTWRRE' |

Yl "ARE" |_

CFC FIND
a0 o

X STR FinD [ Pos  |—
I
STR2
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® Supported Products
° AX series
® Library

© Standard.lib
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18.9.4. INSERT (Insert String Instruction)

INSERT inserts a string at the user—defined position within a string.

FB/FC Instruction Graphic Expression ST Language
FC INSERT Z :=INSERT(X, Y, iPos);
INSERT
—EN ENO—
X —5TR1 — Z
Y —5TR2
iPoa — P05
® Inputs
Name Function Data Type Setting Value
STR1 Initial string STRING As each data type suggested.
STR2 String to be inserted
POS Position of the insertion INT -32768 to 32767
¢ Outputs
Name Function Data Type Setting Value
z Modified string STRING As each data type suggested.
® Function

This FC instruction is used to insert STR2 to STR1 after the POS position. POS is used to find the position

where the string needs to be inserted.

® Programming Example

The FC instruction (INSERT) is used to insert one input into another input. For example, if the input value X

is SOFTRE, Yis WA, and iPos is 4, then the output value Z is SOFTWARE.
Feature in the ST/LD/FBD & CFC editor:

Programming

¥| rsoFmRE’ |

¥

A —

1pos [

Program
Language 9
ST Z[ SOFTWARE _| := INSERT (X[__SortRE ], ¥] WA  iPos[ @)
LD INSERT
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Programming

Program
Language 9
FBD INSERT
| TRUE o
¥|  -soFmRE’ |
¥ | THA' |_
iPos[ 4
CFC INSERT
N o v
[ | _SOFTWARE |
X STR1 INSERT
¥ 5TRZ
iPas POS

¢ Supported Products
° AX series
® Library

© Standard.lib
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18.9.5. LEFT (Extract String from Left Instruction)

LEFT extracts the content from the left side of a string.

FB/FC Instruction Graphic Expression ST Language
FC LEFT LEFT Z := LEFT(X, iLen);
—EN EHGO—
X —5TR — Z
ilen —SIZE

® Inputs
Name Function Data Type Setting Value
STR Input STRING As each data type suggested.
SIZE Number of characters to be INT —32768 to 32767
extracted
¢ Outputs
Name Function Data Type Setting Value
z Left part of the string (its STRING As each data type suggested.
length = SIZE)

® Function
This FC instruction is used to extract the content from the left side of a string with S/ZE indicating the length
of the content to be extracted.

® Programming Example

The FC instruction (LEFT) is used to extract the content from the left side of a string. For example, if input
value X is SOFTWARE and iLen is 5, then output value Z is SOFTW.

Feature in the ST/LD/FBD & CFC editor:

Programmin
9 9 Program
Language
ST I sorw | := LEFT (X[ _SOFWARE |, ilen[ 5 |i;
LD
¥| 'SOFTWRRE' | ' SOFTH' |
ilen[ & |
FBD
X[ 'SOFTWARE' | "SOFTW' |
ilen[ &}
CFC LEFT
EN END
[ [ SOFTW ]
X — STR LerFT [
iLen SIZE
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® Supported Products
° AX series
® Library

© Standard.lib
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18.9.6. LEN (Extract String Length Instruction)

LEN calculates the length of a string.

FB/FC Instruction Graphic Expression ST Language
FC LEN iLen := LEN(X);
LEN
—EN ERO
¥ —5TR — ilen
® Inputs
Name Function Data Type Setting Value
STR Input STRING As each data type suggested.
® Outputs
Name Function Data Type Setting Value
iLen Number of characters in INT —32768 to 32767
the string
® Function

This FC instruction is used to calculate the length of the input string as output.

® Programming Example

The FC instruction (LEN) is used to calculate the length of the input string. For example, if the input value X

is SOFTWARE, then the output value iLen is 8.
Feature in the ST/LD/FBD & CFC editor:

Programming

P
Language rogram
ST ilen[ 8 | := LEN (X SOFWARE |);
LD
| TRUE ggy
X[ 'soFTWARRE' |
FBD
| TRUE gy
¥| rsoFTHRRE' |
CFC

Cilen |

® Supported Products

° AX series
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® Library

© Standard.lib
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18.9.7. MID (Extract Middle of a String Instruction)

MID extracts characters from a string at the specified position.

FB/FC Instruction Graphic Expression ST Language
FC MID Z := MID(X, iLen, iPos);
MID
—EN ENO—
X —5TR — Z
iLen —|LEN
iPos —PO5
® Inputs
Name Function Data Type Setting Value
STR Input STRING As each data type suggested.
LEN Number of characters to be INT —32768 to 32767
extracted
POS Position of the sub-string
¢ Outputs
Name Function Data Type Setting Value
z Middle part of the string (its STRING As each data type suggested.
length = LEN)
® Function

This FC instruction is used to extract the content from the middle of a string with LEN indicating the length
of the content and POS indicating the position of the content.

® Programming Example

The FC instruction (MID) is used to extract the content from the middle of a string. For example, if the input

value Xis SOFTWARE, iLen is 5, and iPos is 4, then the output value Z is TWARE.
Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST 2 TWARE ]

:= MID (¥

SOFTWARE

|, ilen] 5

| iPos[ 4 | :

LD

| TRUE o

X[ 'SOFTWARE® |—

ilen[ 5
iPos &

"TWARE " |

491



AX Series Standard Instructions Chapter 18: CODESYSS Basic Instructions

Programming Proaram
Language 9
FBD
| TRUE o
¥| 'soFTHRRE' | Z "THARE" |
ilen[ &
iPos[ & }—
EN END
X | STR MID 7 ]
iLen . LEM
iPos | POS

¢ Supported Products
© AX series
® Library

© Standard.lib
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18.9.8. REPLACE (Replace String Instruction)

REPLACE replaces a partial string from a larger string with a third string.

FB/FC Instruction Graphic Expression ST Language
FC REPLACE Z := REPLACE(X, Y, iLen, iPos);
REPLACE
—EN EHO—
¥ —5TR1 — Z
Y —{5TR2
ilen —L
iPos —P
® Inputs
Name Function Data Type Setting Value
STR1 Input STRING As each data type suggested.
STR2 The replacement string
L Number of characters to be replaced, INT —-32768 to 32767
counting from left
P Position of the first modified character
¢ Outputs
Name Function Data Type Setting Value
4 Modified string STRING As each data type suggested.
® Function

This FC instruction is used to replace a partial string in STR71 with STR2, where L indicates the length of the

content and P indicates the position of the content.

® Programming Example

The FC instruction (REPLACE) is used to replace a partial string with another string. For example, if input

value Xis SOFTWARE, Yis TT, iLen is 3, and iPos is 6, then output value Zis SOFTWTT.
Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language 9
ST Z[_sorwiT | := REPLACE (X[ _SOFTWARE |, ¥ i | ilen[ 3 |,iPos[ & _|i;
LD
REPLACE
X| 'SOFTWRARE® |— Z | rsoFTwTrT' |
b TTTe —
ilen[ 3}
iPos[ &
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Programming Pt
Language
FBD REPLACE
X[ rsoFTWARE' | Z|[ rsormwTT' |
¥ TTTe
iten[ 3}
iPos [ & }—
CFC REPLACE
EM EMD
Y STR2Z
iLen L
iPos ]

® Supported Products
© AX series
® Library

© Standard.lib
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18.9.9. RIGHT (Get String from Right Instruction)

RIGHT extracts the content from the right side of a string.

FB/FC Instruction Graphic Expression ST Language
FC RIGHT Z := RIGHT(X, iLen);
RIGHT
—EN ENO—
X —{STR — Z
ilen —|5IZE

® Inputs

Name Function Data Type Setting Value
STR Input STRING As each data type suggested.
SIZE Number of characters to be extracted INT —32768 to 32767

¢ Outputs

Name Function Data Type Setting Value
z Right part of the string (its length = SIZE) STRING As each data type suggested.

® Function

This FC instruction is used to extract the content from the right side of the string with SIZE indicating the

length of the content.

® Programming Example

The FC instruction (RIGHT) is used to extract the content from the right side of the string. For example, if

the input value Xis SOFTWARE, and iLen is 4, then the output value Z is WARE.

Feature in the ST/LD/FBD & CFC editor:

Programming
Program
Language g
ST 2 WARE | := RIGHT (X[ SOFTWARE |, ilen[ 4 )
LD
|_TRUE oy
K[ 'SOFTWRRE' |— "WLRE'
ilen[ 4
FBD
| TRUE oy
¥[ "SOFTRARE' | "WADE '
ilen[ &
CFC RIGHT m
EN ENO
| WARE |
X | STR RIGHTL
Tt sz
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® Supported Products
° AX series
® Library

© Standard.lib
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18.10. BCD Conversion Instructions
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18.10.1. BCD_TO_INT (BCD Code to INT Conversion Instruction)
BCD_TO_INT converts the BCD code into an INT value.

FB/FC Instruction Graphic Expression ST Language
FC BCD_TO_INT BCD_TO_INT Z :=BCD_TO_INT (X);
—EN ENO—
E—B — Z
® Inputs
Name Function Data Type Setting Value
B The binary form of the BCD code (or the BYTE 0 to 255
decimal and hexadecimal corresponding to that
binary)
¢ Outputs
Name Function Data Type Setting Value
Z The actual value of the BCD code INT —32768 to 32767
® Function

This FC instruction is used to convert decimal value to hexadecimal as output.

® Programming Example

The FC instruction (BCD_TO_INT) is used to convert BCD code into INT value as output. For example, if

the input value X'is 16, then the output value Z is 10.

z[ 10 |

BCD TO INT
| TRUE g EN
X B
If input value X'is 20, then output value Z is 14.
BCD TO INT
| TRUE g EN
X 5

Z[ 14 |

Feature in the ST/LD/FBD & CFC editor:

Programming Proaram
Language g
ST Z[ 71 ] := BCD TC INT(X[F):
LD
BCD TO INT
| TRUE g EN |
x[1e B z
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Programming

Program
Language 9
FBD BCD_TO_INT
- E
X[z0 1B Z
CFC
BCD_TO_INT
EN EMO

X — g ecoTo Nt 7 1 —

® Supported Products
° AX series
® Library

° None
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18.10.2. INT_TO_BCD (Integer to BCD Code Conversion Instruction)
INT_TO_BCD converts an INT value into the BCD code.

FB/FC Instruction Graphic Expression ST Language
FC INT_TO_BCD INT TO BCD X:=INT_TO_BCD (2);
—EN ENO—
Z—1I — X

® Inputs
Name Function Data Type Setting Value
I Input INT —32768 to 32767

® Outputs
Name Function Data Type Setting Value
X Converted value BYTE 0 to 255

® Function

This FC instruction is used to convert hexadecimal value to decimal as output.

® Programming Example

The FC instruction (INT_TO_BCD) is used to convert an INT value into the BCD code as output. For

example, if the input value Z is 20, then the output value X is 32.

| TRUE g EN

238}

INT_TO_BCD

x[52]

If the input value Z is 30, then the output value X is 48.

INT_TO_BCD
| TRUE gy EN |
Z I

X [ee]

Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language g
ST ¥1&] := INT_TO BCD(Z[ 10 |:
LD
INT TO BCD
| TRUE g EN |
z I X
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Programming

Program
Language 9
FBD INT TO BCD
| TRUE g EN |
z[ 30 I X 48]
CFC
INT_TO_BCD m
EN ENOD
7 —M INT_TO_BCD | X

¢ Supported Products
© AX series
® Library

° None
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18.11. Address Operation Instructions
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18.11.1. ADR (Address Function)

ADR gets the memory address of the input variable as output.

FB/FC Instruction Graphic Expression ST Language
FC ADR P_T byAddress := ADR(byADR);
ADR
® Inputs
Name Function Data Type Setting Value

byADR Input POINTER TO <TYPE> As each data type suggested.

® Outputs

Name Function Data Type Setting Value
P_T _byA | Memory address of the input | POINTER TO <TYPE> As each data type suggested.
ddress variable

® Function

The ADR function is used to get the memory address of the input variable and output it. It can be passed as

a pointer to a function or used as a pointer within the program.

® Programming Example

The memory address of the input variable byADR is obtained and can be used as a pointer in the program.

Feature in the ST/LD/FBD & CFC editor:

Programmin
- e Program
Language
ST E_T_byRddres={p0o00iAF7essies= ADR (byRDR[ 0 |);
LD
ADR
byRADE [ 1<0> P_T_byRddress
FBD
ADR
byRDRE [ 1<0> —— P_T_byRddress
CFC
I 1 | |
byfDR  |—# ADR — P T byAddress |

® Supported Products

° AX series

¢ Library

° None
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18.11.2. A (Fetch Address Content Instruction)

A obtains the data for the address that the pointer points to by adding the "*" symbol to the end of the pointer

variable.
FB/FC Instruction Graphic Expression ST Language
FC NFETCH) A byADR2 := P_T_byAddress*;
® Inputs
Name Function Data Type Setting Value
P_T_byAddress Input POINTER TO <TYPE> As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value

byADR | Address data

BYTE

0to 255

® Function

This FC function is used to obtain the data for the address that the pointer points to by adding the "A"
symbol to the end of the pointer variable.

® Programming Example

The memory address pointed by the pointer P_T_byAddress” (adding "A" symbol to the P_T_byAddress
variable) helps to obtain the address data and output the result in the byADR2 variable.

Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language 9
ST byRDRZ[ 0 | := P_T byRkddress*[ 0 |
LD
MOVE

P_T_byAddress~[ o | byADR2 [0 |

FBD
MOVE
P_T_byAddress~[ o | — —— bvADR2 [0 |

CFC

[ P_T_byAddress”

-1 [ wove [ ByR2_ |

¢ Supported Products

® Lib

° AX series

rary

° None
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18.11.3. BITADR (Bit Address Initialization Function)
BITADR outputs the bit offset within a segment in DWORD.

FB/FC Instruction Graphic Expression ST Language
FC BITADR BITADR dwBitAddress := BITADR(xBool);
® Inputs
Name Function Data Type Setting Value
xBool Input BOOL TRUE, FALSE
® Outputs
Name Function Data Type Setting Value
dwBitAddress | The offset address of the BOOL |DWORD 0 to 4294967295
variable
® Function

This function is used to yield the bit offset within a segment in DWORD. The offset depends on whether
the Byte addressing checkbox is selected or cleared in the target system settings. When using pointers to
addresses, note that applying an online change can shift the contents of addresses.

¢ Programming Example

The mapping of Bit address is defined in the following three ways:

° %MX for flag, given as 16#4 in hexadecimal

© %IX for input, given as 16#8 in hexadecimal

© %QX for output, given as 16#C in hexadecimal

For example, the output for the xBool input type is given as 16#C in hexadecimal format.
Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language s
ST dwBithddreas[ 16500000057 := BITADR (xBool IR
LD xBoal BITADR
1k dwBitAddress
FBD
BITADR
xBool [N —— dwBithddress

CFC

| ey |
[ PibAdiess | WOVE —1 [ biome |
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® Supported Products
° AX series
® Library

° None
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18.11.4. SIZEOF (Data Type Size Function)

SIZEOF defines the number of bytes required by the input variable.

FB/FC Instruction Graphic Expression ST Language
FC SIZEOF ui_arSize:=SIZEOF (arrint);
SIZEOF
® Inputs
Name Function Data Type Setting Value
arrint Input ARRAYT0..10] OF INT, BOOL As each data type suggested.
® Outputs
Name Function Data Type Setting Value
ui_arSize Execution result UINT, DWORD As each data type suggested.
® Function

This function defines the number of bytes required by the input variable. It always yields an unsigned value.

The returned value is to detect the size of the input variable.

® Programming Example

The output is 22 bytes for the input Array=[0..10] which contains 11 elements. Each element has a size of 2

bytes.
Feature in the ST/LD/FBD & CFC editor:
Programmi
9 'ng Program
Language
ST ui_arSize[ 2@ | := SIZEOF {arrlnt);:
LD
SIZEQF
grrint — Iq 22 |—ui_arsSize
FBD
SIZEOF
arrInt — - 22 |—ui arSize
CFC | arrint |—| SIZEDF p—| ui_arsize r':|

¢ Supported Products

° AX series

® Library

° None
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18.12. Bit/byte Manipulation Instructions
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18.12.1. EXTRACT Function (Bit Fetch Instruction)

EXTRACT extracts the Nth bit from the input variable and outputs its value as a BOOL, starting the count from the

zero bit.
FB/FC Instruction Graphic Expression ST Language
FC EXTRACT EXTRACT XEXT_Out:=
% - EXTRACT(X:=dwEXT_IN1, N:=
—H byEXT _IN2);
® Inputs
Name Function Data Type Setting Value
Control number BYTE 0 to 255
X Input DWORD 0 to 4294967295
® Outputs
Name Function Data Type Setting Value
XEXT_Out Value of the N bit BOOL TRUE, FALSE
® Function

This function fetches the input variable X, converts it to binary form, and outputs the Nth bit of the binary
form of the input variable X in BOOL type.

® Programming Example

The variable dwEXT_IN1=8 is the number to be converted to binary by the EXTRACT function. byEXT_IN2
is the Nth (N=3) bit value. Output xEXT_Out as TRUE.

Feature in the ST/LD/FBD & CFC editor:

Programmin
g g Program
Language
ST EXTRACT
dwEXT_IN1[ 8  }X — xEXT_Out [
byEXT_IN2[ 3 N
AWEXT_IN1 . I 1]
byEKT_IN2 N
FBD
EXTRACT
dwEXT_IN1[ 8 X e 1EXT_Out [JEEGE
byEXT_IN2 N
CFC — [ EXTRACT |
[ dwEXT_INT * ] xEXT_Out m
[ byEXT_INZ N
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® Supported Products

° AX series
® Library
° Util.lib
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18.12.2. PACK Function (Bit Integration Instruction)

PACK combines the 8 input bits from BOOL into a single Byte.

FB/FC Instruction Graphic Expression ST Language
FC  |PACK PACK byPack := PACK(BO := xPack_0,
xPack_0—BD —— byPack B1:= xPack 1
¥xPack 1 —B1 -
I{PELC]{_2 —IB2 B2:= XPaCk_2,
xPack 3 —B3 B3:= xPack_3,
xPack_4 —B4 B4:= xPack 4
xPack_5 —BS = XFack_4,
xPack_& —B& B5:= xPack_5,
*Pack 787 B6:= xPack_6
B7:= xPack_7);
® Inputs
Name Function Data Type Setting Value
BO, B1, B2, B3, Input BOOL TRUE, FALSE
B4, B5, B6, B7
¢ Outputs
Name Function Data Type Setting Value
byPack Execution result BYTE 0 to 255
® Function

This function delivers back eight input bits B0, B1, ..., B7 from type BOOL as a BYTE.

The opposite instruction is the UNPACK instruction.

® Programming Example

The bits corresponding to TRUE (1) and FALSE (0) is considered from the top and packed to give the

output in 1 byte. The value after packing for the input considered as 101 is 5.

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

byPack] 5 |

:= PRCE(BO:= xFack ORGENVEN,

Bl
B2
B3
B4

1= xPack 1[FNES,
:= xPack ZHGNEN,
1= xPack IS,
1= xPack 4SS,
1= xPack SENEEY,
1= xPack s[FNEH,
:= xPack TEEER[ S |
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Programmin
g 4 Program
Language
LD
xPack_ﬂ PACE
T
1 BO byPack
xPack_1
i
[ Bl
xPack_2
il 52
xPack_3
Il
[ B3
xPack_4
i
[ B4
xPack_5
i
[ B3
xPack_#&
i
[ Bé
xPack_7
i
[ B7
FBD PACK
xPack_0 [JERCH—E0 —{ & —byPack
xPack_l | ENGa—c1
xPack_2 N2
xPack_3 [ ERRG— B3
xPack_: =2
xPack_5 | EXGA—E5
xPack_6 R E6
xPack_7 [ ERRG—E7
CFC
E byPack B
xPack_1
xPack_Z
xPack_3
xPack_4
xPack_5

¢ Supported Products

° AX series
® Library
° Util.lib
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18.12.3. PUTBIT Function (Bit Assignment Instruction)

PUTBIT puts the value of a bit in a binary sequence into a specific position of a variable.

FB/FC Instruction Graphic Expression ST Language
FC  |PUTBIT PUTBIT dwPutbit_Out :=
7% B PUTBIT(X := dwPutbit_In,
:I; N := byPutbit_Var,
B := xPutbit_Var);
® Inputs
Name Function Data Type Setting Value
X Value to be converted DWORD 0 to 4294967295
N Position of the bit to be changed, starting |BYTE 0 to 255
with O
B Value of the specified bit BOOL TRUE, FALSE
® Outputs
Name Function Data Type Setting Value
dwPutbit_Out | Value with the changed bit DWORD 0 to 4294967295

® Function

This function is used to assign the Nth bit (N=0,1...) of the input variable X to variable B and output the

converted value of X.

® Programming Example

The variable dwPutbit_In takes the binary input of an integer value 10 and the variable byPutbit Var=0
is used to specify the bit place in the binary form of the input value. Then assign the value of variable

xPutbit Var=TRUE(1).

The output value is the binary form of input variable value 10 with its Oth bit converted and give the final output

as 11.

Feature in the ST/LD/FBD & CFC editor:

Programming

dwButbit_In X
byPutbit_Var[ o |—N

xFutbit_Var

I B

Program
Language g
ST dwPutbit Out[_ 11 | := EUTBIT(X := dwPutbit In[ 10 |,
N := byPutbit Var[ 0 |
B := xPutbit VarRENEN)[ 11 |
LD PUTBIT

quPutbit_Out
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Programming

Program
Language g

FBD

PUTBIT
duPutbit_Tn awputhit_out
byPutbit_Var[ o }—

xPutbit_Var [E—

[wi I

CFC _Iﬁ

dwPuthit_In  ——x | FoPutbit_Out f:
| by Puthit_\ar M

| xPutbit_Var B

¢ Supported Products

° AX series
® Library
° Util.lib
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18.12.4. UNPACK Function (Bit Split Instruction)
UNPACK splits the byte input B and convert it into 8 BOOL type output variables B0, ...,B7.

This instruction is the opposite to the PACK instruction.

FB/FC Instruction Graphic Expression ST Language
FB UNPACK FB_UNPACK _
T PACK FB_UNPACK(B:= byUnPack,
byUnPack —B B0 xUnFack_0
81 | xUnPack 1 B0=> xUnPack_0,
| Iy B1=> xUnPack_1.
pa T mpackt B2=> xUnPack_2,
BS — xUnPack 5
B6 |- xunPack_6 B3=> xUnPack_3,
B7 — xUnPack_7
B4=> xUnPack 4,
B5=> xUnPack_5,
B6=> xUnPack_6,
B7=> xUnPack_7);
® Inputs
Name Function Data Type Setting Value
B Input BYTE 0 to 255
¢ Outputs
Name Function Data Type Setting Value
BO, B1, B2, B3, | Execution result BOOL TRUE, FALSE
B4, B5, B6, B7
® Function

This function splits the given byte input and converts it into 8 BOOL type output variables BO...B7. This

instruction is the opposite to the PACK instruction.

® Programming Example

The value of the input variable byUnPack is 5. After running the UNPACK instruction, the output provides
the binary equivalent of the decimal number 5, which is 101, in BOOL format from top to bottom, where

TRUE=1 and FALSE=0.
Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

] TRUE =
AN FALSE S8
B2 IGE="
ZK1F A LSE e
EEAFALSE e
ER]FALSE S
I FALSE
BT ES-=

FB UNFACE (B[ 5 |:= byUnPack 5 |,

xUnFack_ (RGN,
xlnPack 1 .
xlnPack 2 .
xlnPack 3 .
xlUnPack 4 .
xUnPack_5 .
xUnPack_g .
xUnFack 7TNEH)
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Programming e
Language
LD FB_UNPACK
UNPACE xUnPack 0O
byUnPack B BO m
El = xUnFack_1 sk
B2 = xUnFack_2 [y
B3 = xUnPack_3
B4 = xUnPack 4
ES = xUnFack 5 [gusfal
Ef = XUnFack_6& [ppifs
BT = xUnFack_7 [ppafsd
FBD FB_UNEACE
UHNFPACK
byUnPack B BO xUnPack_0
Bl = xUnPack_1
BZ = xlnFack_2
B3 = xUnPack_3
B4 (= xUnPack_4
BS M= xUnPack_5
B6 m= xUnPack @&
B7 = xUnPack_7
CFC FB_UNPACK
UNPACK
| byUnPack ;I— B BO xUnPack_0
B1 xUnPack_1
BEZ xlUnPack_2
B3 xUnPack_3
B4 xUnPack_4
B5 xUnPack_5
B& xUUnPack_6
BY xUnPack_7

¢ Supported Products

° AX series
® Library
° Util.lib
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18.13. Advanced Mathematical Operation Instructions
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18.13.1. DERIVATIVE Function (Differential Instruction)

DERIVATIVE performs a differential operation on continuous input variables.

FB/FC Instruction Graphic Expression ST Language
FB DERIVATIVE DERTVATIVE FB_DERIVATIVE(
—IN ouT —
—TM IN = ,
™ =,
—|RESET
RESET :=,
OuT =>);
® Inputs
Name Function Data Type Setting Value
IN Continuous input REAL 1.0E—44 to 3.402823E+38
™ Time since last call in msec DWORD 0 to 4294967295
RESET | TRUE: OUT is set to zero and saved | BOOL TRUE, FALSE
values are set to the current input
value IN.
® Outputs
Name Function Data Type Setting Value
ouT Derivative result REAL 1.0E—44 to 3.402823E+38
® Function

This instruction performs a differential operation on continuous input variables. The instruction only
differentiates the latest four input values to reduce errors caused by inaccuracies in inputs.
Differential iteration formula:
3*[IN(k)— IN(k - 3)]+ IN(k —1) - IN(k - 2)
- I*TM(E-2)+4*TM(k-1)+3*TM (k)

our

k-3, k=2, and k—1 are the marks for four consecutive input values over the course of time.

® Programming Example

The variable rDerlIn represents the input variable IN and dwDerTime represents the input variable TM in the
above equation. Once the xDerReset value is set to FALSE, the differential value is calculated and given as
rDerOut which is the OUT value in the above equation.

Feature in the ST/LD/FBD & CFC editor:

Programming o
Language
ST FB_DERIVATIVE (
] := rDerIn i@,
™ ] := dwDerTime[ 728 1],
RESETEMES := xzDerBescsc@Ed,
U6 ] => rDerout 0 );
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Programmin
9 9 Program
Language
LD FE_DERIVATIVE
DERIVATIVE
rDerin 123 IN oUT rDerOut [ o |
dwDerTime 123 ™
xDerBeset
I RESET
FBD FBE_DERIVATIVE
DERIVATIVE
rDerIn 123 IN OUT rDerQut [ o |
dwDerTime 123 ™
xDerReset |EARg=—— RESET
CFC FE_DERIVATIVE
[ Dern | oo |———
dwDerTime
x[erReset RESET

¢ Supported Products

° AX series
® Library
© Util.lib
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18.13.2. INTEGRAL Function (Integral Instruction)

INTEGRAL performs an integral operation on continuous input variables.

FB/FC Instruction Graphic Expression ST Language
FB INTEGRAL INTEGRAL FB_INTEGRAL(
—IN OuT — IN = |
—|TM OVERFLOW —
™ =,
—|RESET RESET :=,
OUT =>,
OVERFLOW =>);
® Inputs
Name Function Data Type Setting Value
IN Continuous input REAL 1.0E—44 to 3.402823E+38
™ Time since last call in msec DWORD 0 to 4294967295
RESET TRUE: OUT is set to zero and BOOL TRUE, FALSE
OVERFLOW is set to FALSE.
¢ Outputs
Name Function Data Type Setting Value
ouT Value of the integral REAL 1.0E—44 to 3.402823E+38
OVERFLOW TRUE: The value of OUT is out |BOOL TRUE, FALSE
of the range of REAL variables.
® Function

This instruction performs an integral operation on continuous input variables.
Integral iteration formula:

A(k) = A(k=1) +TM * IN(k=1), B(k) = B(k=1) +TM * IN(k)
A(k)+ B(k)

OUT(k) =

k—1 and k are marks for two consecutive input values over time.

® Programming Example

The variable rintin represents the input variable IN and dwintTime represents the input variable TM in the
above equation. Once the xIntReset value is set to FALSE, the integral value is calculated over time and
given as rDerOut which is the OUT value in the above equation.

FBE_INTEGEAL
INTEGRAL
rIntIn 123 IN oUT rIntOut
dwIntTime 123 ™ OVERFLOW M= xIntlverFlow gyNssn
xIntReset | ENTG—{RESET

Feature in the ST/LD/FBD & CFC editor:
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Programmin
9 9 Program
Language
ST FB_INTEGRAL{
i o
™ 12m = dwIntTime[ 123 ],
EESETENE] := xIntBRessc[@Ed,
OUT[ 1.04E407 # | => rIntOut] 1046407 » |,
OVERFLOWEEES=- zIntOverFlowZEd) ;
LD F5_INTEGRAL
INTEGRAL
rIntIn 123 IN ouT rIntOut
dwIntTime 123 ™ OVERFLOW M= xIntOverFlow Jyifad
*xIntReset
{1 RESET
FBD FB_INTEGRAL
INTEGRAL
rIntIn 123 IN OUT rIntOut
dwIntTime 123 ™M OVERFLOW p= xIntCwverFlow gaifa
xIntReset [FRRg—{RESET
CFC FE_INTEGRAL
NTEGRAL .
[ rinin | ouT——Pfmowr >
dwintTime OVERFLOW wxIntOwverF low m
xIntReset RESET

¢ Supported Products

° AX series
® Library
© Util.lib
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18.13.3. STATISTICS_INT Function (Integer Statistics Instruction)

STATISTICS_INT is used to calculate the minimum, maximum, and average values of integer inputs. The
calculation is done over time and can be reset in order to start a fresh calculation.

FB/FC Instruction Graphic Expression ST Language
FB STATISTICS_INT STATISTICS INT FB_STATISTICS_INT(
—IN M —
vy IN =,
—RESET LV — RESET :=,
MN =>,
MX => |
AVG =>);
® Inputs
Name Function Data Type Setting Value
IN Input INT -32768 to 32767
RESET | TRUE: AVG is set to 0 and the BOOL TRUE, FALSE
instruction is reset.
¢ Outputs
Name Function Data Type Setting Value
MN Minimum value INT -32768 to 32767
MX Maximum value
AVG Average value
® Function

This function is used to calculate the minimum, maximum, and average values of integer inputs.

® Programming Example

The variable iStrINT_IN is integer input. When the value of xStrINT_Reset is FALSE, the minimum,
maximum, and average values are calculated and given as output in the iStrINT_Min, iStrINT _Max, and

iStrINT_Avg variables respectively.

FE_STATISTICS_INT
STATISTI CS_IH'I' |

iStrINT_IN| 50 IN
xS5trINT_Reset BESET
AVE

MM
Mx ’: iStrINT Max

iSerINT Avg [ &7

iStrINT Min[ o

123

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST FB_STATISTICS INT(

58]
FESETENE] :=

:= iStrINT IN[ S0 |
x5StrINT Resec[fNEE,

=> 1StrINT Min[ 0 |
=> 15trINT Max[ 123 |,
=> iStrINT Avg S0 |):

522



AX Series Standard Instructions

Chapter 18: CODESYS Basic Instructions

Programming

Program
Language
LD FB_STATISTICS_INT
STATISTICS INT
iStrINT_IN IN MN iStrINT Min [ o |
*3trINT_Reset MK — 15trINT_Max
I RESET AVG |- iStrINT_Avg
FBD FB_STATISTICS_INT
STATISTICS INT
iStrINT_IN IN MN iStrINT Min [0 |
®StrINT_Reset XTGP RESET ME [~ i5trINT Max
VG |- i5trINT_Rvg
CFC FB_STATISTICS_INT

iStriNT_IM
| xStrREAL_Reset

STATISTICS_INT

o~
MM iStriINT_Min
MX SNT Max
> [ 50 ]
AVG 1SUINT_Avg

¢ Supported Products

° AX series
® Library
© Util.lib
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18.13.4. STATISTICS_REAL Function (Real Statistics Instruction)

STATISTICAL_REAL is used to calculate the minimum, maximum, and average values of REAL inputs.

FB/FC Instruction Graphic Expression ST Language
FB STATISTICAL_REAL o STATISTICS EEAL - FB_STATISTICS_REAL(
EESET Mx IN =,
s RESET :=,
MN =>,
MX =>,
AVG =>);
® Inputs
Name Function Data Type Setting Value
IN Input REAL 1.0E-44 to 3.402823E+38
RESET | TRUE: AVG is set to 0 and the BOOL TRUE, FALSE
instruction is reset.
¢ Outputs
Name Function Data Type Setting Value
MN Minimum value REAL 1.0E-44 to 3.402823E+38
MX Maximum value
AVG Average value
® Function

This function is used to calculate the minimum, maximum, and average values of REAL inputs.

® Programming Example

The variable rStrREAL_IN is the REAL input. When the value of xStrREAL Reset is FALSE, the minimum,
maximum, and average values are calculated and given as output in the rStrREAL_Max, rStrREAL_Avg,

and rStrREAL_Min variables respectively.

FB STATISTICS REAL

rStrREAL_TN[ 80 }—IN
x3trRELL_Reset |ERRGa=— RESET

STATISTICS REAL

iy rSTrREAL Min [0 ]
M — rStrREAL Max 123

AVG [ rStrREAL Avg

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

Program

ST

FB_STATISTICS EEAL(

I s ] ;= rStrRERL IN[ 50 ]

EESET@NES := x5trRELRL ResctFES,

T —> TStrREAL Min[ 6]
=> rStrREAL Max B

R ~> rStrREAL Avol 50 b))
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Programming

FB_STATISTICS_REAL

[ rSwREAL_IN

Program
Language
LD FB_STATISTICS_REAL
STATISTICS REAL
rStrREAL_IN IN MH rStrREAL Min [ o |
X5trREAL_Reset MY — rStrEEAL Max 123
{1 BESET AVG — rStrREAL Avg
FBD FB_STATISTICS_REAL
STATISTICS REAL
rStrREAL IN IN MN FSTrREAL Min [ o |
XStrREAL Resct [FRNEGH=—RESET MY — rStrREAL Max 123
LVG [~ rStrREAL_Avg

[ =StrREAL_Reset

TISTICS_REAL
MN SYREAL Min  |———
RESET % —ISuREAL Max  |———]
AVG O SYREAL g ——*

¢ Supported Products

© AX series
® Library
© Util.lib
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18.13.5. VARIANCE Function (Squared Deviation Instruction)

VARIANCE calculates the square deviation of the variable input value.

FB/FC Instruction Graphic Expression ST Language
FB | VARIANCE VARTANCE FB_VARIANCE(
—IN oUT -
IN :=,
—RESET
RESET :=,
OUT =>);
® Inputs
Name Function Data Type Setting Value
IN Input REAL 1.0E—44 to 3.402823E+38
RESET | TRUE: reset the instruction. BOOL TRUE, FALSE
¢ Outputs
Name Function Data Type Setting Value
ouT Square deviation REAL 1.0E—44 to 3.402823E+38

® Function

This instruction calculates the square deviation of the variable input value over time until the variance is
extended to each call to the function block and the reset is done. The standard deviation can be obtained
by performing the square root calculation of the VARIANCE value. VARIANCE can be reset by setting

RESET=TRUE.

® Programming Example

The variable rVar_IN provides the input value from which the square deviation is calculated over time
until the variance is extended to each call to the function block and reset is done and output the value in

rVar_Out.
FE_WVARIANCE
VARTANCE
rvar_IN[ 1z }—1N OUT — rVar_Out

xVar_Reset | EXEEJ——{RESET

Feature in the ST/LD/FBD & CFC editor:

Programming

ouT

Program
Language g
ST FB_VARIANCE (
by I r= rVar IN[ 23 ]
EESETEIER := xVar Resct[NEd,

=» rVar Out] 754 » |i:
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Programmin
g g Program
Language
LD FE_VARIANCE
VARIANCE
rVar_IN v oUT | —— rVar_out
xVar_ Reset
Tl
I RESET
FBD FE_VARIANCE
VARIANCE
rVar_IN ™ oUT|— rvaz_out
xVar_Reset || ENS—RESET
CFC FE_VARIANCE
e ow  |——
w\ar_Reset

® Supported Products

° AX series
® Library
© Util.lib
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18.14.1. PD (Proportional Derivative Controller Instruction)

PD works as a proportional differential controller.

FB/FC Instruction Graphic Expression ST Language
FB |PD PD FB_PD(
Il o ACTUAL =,
—|SET_POINT LIMITS ACTIVE -
—KP SET _POINT =,
1 KP:=,
—|¥ MANUAL
—{¥_OFFSET =,
—|¥ MIN Y_MANUA L:=,
i Y_OFFSET :=,
—|MANUAL
—|RESET Y_MIN :=,
Y_MAX =,
MANUAL :=,
RESET :=,
Y =>,
LIMITS_ACTIVE =>);
® Inputs
Name Function Data Type Setting Value
ACTUAL Actual value, process variable REAL 1.0E—44 to 3.402823E+38
SET_POINT Specified value, set point
KP Proportionality constant P
v Rate time, derivative time D (sec)
If set to O, it works as a P controller.
Y_MANUAL Y is set to this value as long as
MANUAL = TRUE.
Y_OFFSET Offset of Y
Y_MIN Minimum value of Y
Y_MAX Maximum value of Y
MANUAL TRUE: Manual, Y'is not influenced by BOOL TRUE, FALSE
controller.
RESET TRUE: Set Yto Y _OFFSET,; reset the
controller.
¢ Outputs
Name Function Data Type Setting Value
LIMITS_ACTIVE TRUE: Y has exceeded BOOL TRUE, FALSE
the given limits Y_MIN and
Y_MAX.
Y Output, manipulated variable | REAL 1.0E—44 to 3.402823E+38
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® Function

This instruction is a proportional differential controller. The error value which occurs as a difference between
a desired set point and a measured process variable is calculated by the proportional derivative controller.

The equation which gives the output is:
¥ =KP*(A+TV *%) +¥ OFFSET

The instruction will automatically calculate the value.

® Programming Example

The variable rPD_Y_Min=50 and rPD_Y_Max=100 are the minimum and maximum threshold values of
the input respectively. If rPD_Y reaches the limit value, the output xPD_LimitsActive will set to TRUE, and
rPD_Y will be maintained within the specified range. This function block operates only when rPD_Y MIN
<rPD_Y_MAX. The variable rPD_Actual is the current value of the input. The variable rPD_Y Manual is
the manual value given as input. This is deactivated once the values of the variable xPD_Reset is set to
FALSE.

The value of the variable rPD_KP=1 is the proportionality constant. rPD_TV enables the proportional
derivative controller to maintain the value within the close range set in the rPD_TV variable. The value of
rPD_Y Offset is used only in the critical condition to achieve the output within the given rPD_Y_Min and
rPD_Y Max range respectively.

The output value is calculated with the above equation and displayed as rPD_Y=50 along with
xPD_LimitsActive = FALSE which means that the PD controller tries to maintain the output value within
the range between 50 and 150 which are the values of rPD_Y Min and rPD_Y Max respectively since the
anticipated output value of rPD_Y is below 50.

Feature in the ST/LD/FBD & CFC editor:

Programmin
9 9 Program
Language
ST FE_ED(
ACTURL{ 70 := rPD_Actual W],
SET_POINT[ 0] := rPD SetPoint[ 0]
R 1 ] =D KF 1,
V00 ] ;= rBD_TV[ 0],
Y_MANURL[ 10 ] i= rPD_Y Manuall 70 ],
Y OFFSEIL 0 ] := rPD Y Offset] 0 |
Y MIN 50 ] := rPD ¥ Mi = \
¥ Max w0 := rPD_Y Max__ W0,
MANULLFNES 1= xPD Manual [FIEE,
RESETENE] = xPD Res=c[NEH,
=> DY ®m
LIMITS ACTIVERGNE => %P0 LimitsbetivelGDER ) :
LD FBP;PD
rPD_Actual[ 110 |—{ACTUAL ¥ rPD_Y
rPD_SetPoint SET_POINT LIMITS_ACTIVE [~ xPD_LimitsActive
TPD_KP K2
tPD_TV[ 10 TV
rPD_Y Manual ¥_MANUAL
rPD Y Offset[ o0  |—Y OFFSET
rPD_¥_Min Y MIN
rPD_¥ Max 100 Y _MAX
XFD Manual
I, MANUAL
xPD_Reset
] RESET
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Programming

Program
Language g

F B D FE_FD

PD
rPD Actual [ 110 | —(ACTUAL Y rPD_Y
rPD_SetPoint 100 SET_POINT  LIMITS_ACTIVE [= ®xPD_LimitsActive
rPD_KF KP
zPD_TV ™
rPD_¥_Manual ¥_MANUAL
rPD ¥ Offset[ o ¥ OFFSET
rPD_Y Min ¥_MIN
rPD_ Y Max 100 Y _MAY
*PD_Manual FZXTGH=—{MANULL
xPD_Reset [EENEG=—RESET

CFC
FE_PD
PD
rPD_Sctual |} el Y:lw:l
rPD_SetPoint  |——t=erHOINT LIMITS_ACTIVE et xPD_LimitsActive FEE

rPD_KP
rPD_TV
[ rPD_Y_Manusl cr—teet| AL
rPD_Y_Offset r—r B SET
rPD_Y_Min -

rPD_Y_Max

¢ Supported Products

° AX series
¢ Library
© Util.lib
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18.14.2. PID (Proportional Integral Derivative Controller Instruction)

PID works as a proportional integral differential controller.

FB/FC Instruction Graphic Expression ST Language
FB PID PID FB_PID(
s o ACTUAL :=,
—5ET_PEOINT LIMITS ACTIVE [~
- KP :=
—IV
—Y_MANUAL T™N:=,
—¥ OFFSET TV =,
T Y _MANUAL :=,
—¥ MAX
—MRNUAT, Y_OFFSET :=,
—BESET Y MIN =
Y_MAX =,
MANUAL :=,
RESET :=,
Y=>,
LIMITS _ACTIVE =>,
OVERFLOW=>);
® Inputs
Name Function Data Type Setting Value
ACTUAL Actual value, process variable REAL 1.0E—44 to 3.402823E+38
SET_POINT Specified value, set point
KP Proportionality constant P
TN Integral time (s)
TV . L
Rate time, derivative time D (sec)
If set to O, it works as a Pl controller.
Y_MANUAL Y is set to this value as long as
MANUAL = TRUE.
Y_OFFSET Offset of Y
Y_MIN Minimum value of Y
Y_MAX Maximum value of Y
MANUAL TRUE: Manual, Y'is not influenced by | BOOL TRUE, FALSE
controller.
RESET TRUE: Set Yto Y _OFFSET,; reset the
controller.
® Outputs
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Name Function Data Type Setting Value

OVERFLOW

Output overflow flag BOOL TRUE, FALSE

TRUE: Overflow in integral
part, the controller is
paused and will only be
activated again when it is

reinitialized.
LIMITS_ACTIVE TRUE: Y has exceeded
the given limits Y_MIN and
Y MAX.
Y Output, manipulated variable | REAL 1.0E—44 to 3.402823E+38
® Function

This instruction is a proportional integral differential controller. When the value of rPID_TV=0, PID controller
acts as Pl controller. The error value, a difference between a desired set point and a measured process
variable, is calculated by the proportional integral derivative controller. The PID controller applies the
correction based on proportional, integral, and derivative terms which give their name to the controller type.
This PID instruction works in a closed loop concept.

The equation which gives the output is:

lan}

1
Y = K]’*tr\+—*j.-“‘htljdt+T".-'* V+Y _OFFSET
TN B

ot

A =SET POINT — ACTUAL

The instruction will automatically calculate value.

® Programming Example

The variable rPID_Y_Min=50 and rPID_Y _Max=100 are the minimum and maximum threshold values of
the input respectively. If rPID_Y reaches the limit value, the output xPID_LimitsActive will set to TRUE, and
rPID_Y will be maintained within the specified range. This function block operates only when rPID_Y _MIN
<rPID_Y_MAX. The variable rPID_Actual is the current value of the input. The variable rPID_Y_Manual is
the manual value given as input. This is deactivated once the values of the variable xPID_Reset is set to
FALSE.

The value of the variable rPID_KP=1 is the proportionality constant. rPID_TV enables the proportional
derivative controller to maintain the value within the close range set in the rPID_TV variable. The value of
rPID_Y Offset is used only in the critical condition to achieve the output within the given rPID_Y_Min and
rPID_Y Max range respectively. The variable rPID_TN indicates the Reset time(t) which is the time taken
by the output (rPID_Y) to achieve the rPID_SetPoint value.

The output value is calculated with the above equation and displayed as rPID_Y=50 along with

xPID _LimitsActive = FALSE which means that the PID controller tries to maintain the output value within
the range between 50 and 150 which are the values of rPID_Y Min and rPID_Y Max respectively since the
anticipated output value of rPID_Y is gone below 50. The variable xPID_OverFlow indicates the overflow in
the integral part.

Feature in the ST/LD/FBD & CFC editor:
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Programming Proaram
Language 9
ST FB_PID({
ACTUAL[ 910 ] := rPID_Actual %0,
SET_POINT[ W8 ]  := rPID SetPoint[ 00 ],
S I = rPID K1,
w2 ] =rPID TN 2 ]
™V d0 ] i= rPID TV ],
Y_MANURL[ 10 ] = rPID Y Manuall 110 |,
Y OFFSETL 0 ] = rPID Y Offset] 0 |,
YMINL 50 ] = rPID Y Min[ 50 ],
Y MR 0] = rPID ¥ Max[ W0,
MENULLFAES 1= xPID Manual[FIES,
FESETENE] 1= xPID Reset[fEE,
% ] => rPID Y %,
LIMITS ACTIVERGINEN => xPID LimitsRctiveRENEN,
OVERFLOVZNES => XPID OverFlowNER) ;
LD FB_PID
PID
rPID BActual [ 110  |—ACTUAL ¥ rPID ¥
rPID_SetPoint SET_POINT LIMITS_ACTIVE = xPID_LimitsActive
rPID_KP KE OVERFLOW = xPID_OverFlow
rPID TN 2 TN
TPID TV[ 100 TV
rPID_¥ Manual ¥Y_MANUAL
rPID_Y Offset[ o | ¥ OFFSET
rPID Y Min Y_MIN
rPID_Y Max 100 Y _Max
¥PID_Manual
I, MANUAL
xPID Reset
I, RESET
FBD FB_PID
PID
rPID Actual[ 110 —{ACTUAL b4 rPID_Y
rPID_SetPoint SET_POINT LIMITS ACTIVE = xPID_LimitsActive
rPID_KP KE OVERFLOW [= xPID_OverFlow
rPID TN 2 1IN
rPID TV[ 100 TV
rPID_Y Manual ¥_MANUAL
rPID ¥ Offset[ o  |—¥ OFFSET
rPID_Y Min Y_MIN
rPID ¥ Max 100 Y _MaxX
*PID_Manual [ENER=—{MANUAL
xPID_Reset ENERER—RESET
CFC FE_PID
— PID
rPID_Actual BT Y .tF'ID_‘r’ F
rPID_SetPoint SEEE0INT LIMITS_ACTIVE xPID_LimitsActive
rPID_KP OVERFLOW xPID_OverFlow
rPID_TH
rPID_TV
| rPID_Y_Manual — st AL
rPID_Y_Offset —ott SET
rPID_Y_Min ittt
rPID_Y_Max o
xFID_Manual MANUAL
%xPID_Reset RESET

® Supported Products

° AX series
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® Library

© Util.lib
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18.14.3. PID_FIXCYCLE (Proportional Integral Derivative Controller)

PID_FIXCYCLE works as a proportional integral differential controller. Compared with the PID controller mentioned
above, there is an additional sampling period parameter CYCLE, which is used to set the time step for integral and

differential in seconds.

FB/FC Instruction Graphic Expression ST Language
FB PID_FIXCYCLE PID FIXCYCLE FB_PID_Fixcycle(
—ACTUAL ¥ -
—{SET_POINT  LIMITS_AcTIVE | ACTUAL :=,
e OVERELOW ™| SET_POINT:=,
== KP =,
—¥ MANUAL
—|¥_OFFSET TN =,
—¥_MIN TV =,
—¥_MAX
—MANUAL Y_MANUAL =,
—RESET __
_[— Y_OFFSET :=,
Y_MIN :=,
Y _MAX =,
MANUAL:=,
RESET :=,
CYCLE :=,
Y=>,
LIMITS_ACTIVE => ,
OVERFLOW =>);
® Inputs
Name Function Data Type Setting Value
ACTUAL Actual value, process variable REAL 1.0E—44 to 3.402823E+38
SET_POINT Specified value, set point
KP Proportionality constant P
TN Integral time (s)
v Rate time, derivative time D (sec)
If set to O, it works as a PI controller.
Y_MANUAL Y is set to this value as long as
MANUAL = TRUE.
Y_OFFSET Offset of Y
Y_MIN Minimum value of Y
Y _MAX Maximum value of Y
CYCLE Time(s) between two calls
MANUAL TRUE: Manual, Y'is not influenced by |BOOL TRUE, FALSE
controller.
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Name Function Data Type Setting Value
RESET TRUE: Set Yto Y_OFFSET, reset the
controller.
® Outputs
Name Function Data Type Setting Value
LIMITS_ACTIVE TRUE: Y has exceeded the given BOOL TRUE, FALSE
limits Y_MIN and Y_MAX.
OVERFLOW Output overflow flag
TRUE: Overflow in integral part,
the controller is paused and will
only be activated again when it is
reinitialized.
Y Execution result REAL 1.0E—44 to 3.402823E+38
® Function

This instruction is a proportional integral differential controller. Compared with the PID controller introduced
previously, there is one more CYCLE parameter, which means a sampling period. CYCLE is a REAL input
parameter, which is used to set the time step of integral and differential in seconds.

The equation which gives the output is:

1
Y =KP*(A+ —*j.f‘atudt +TV*
™

an}

y+Y _OFFSET

¥

A =SET POINT — ACTUAL

The instruction will automatically calculate

value.

® Programming Example

The variable rPID_FIX Y _Min=50 and rPID_FIX_ Y _Max=100 are the minimum and maximum threshold
values of the input respectively. If rPID_FIX_Y reaches the limit value, the output xPID_FIX_LimitsActive will
set to TRUE, and rPID_FIX_Y will be maintained within the specified range. This function block operates
only when rPID_FIX_Y_MIN <rPID_FIX_ Y _MAX. The variable rPID_FIX_ Actual is the current value of the
input. The variable rPID _FIX_Y_Manual is the manual value given as input. This is deactivated once the
value of the variable xPID_FIX_Reset is set to FALSE.

The value of the variable rPID_FIX_ KP=1 is the proportionality constant. The value rPID_FIX TV

enables the proportional derivative controller to maintain the value within the close range of the value

in rPID_FIX_TV variable. The value rPID_FIX_Y_Offset is used only in the critical condition to achieve

the output within the given rPID_Y Min and rPID_FIX_Y _Max range values respectively. The variable
rPID_FIX_TN indicates the Reset time (t) which is the time taken by the output value (rPID_FIX_Y) to
achieve the rPID_FIX _SetPoint value. One more variable is rPID_FIX_Cycle=2 value which sets the cycle
for each sampling period of the instruction.

The output value is calculated with the above equation and displayed as rPID _FIX_Y=50 along

with xPID_FIX_LimitsActive = FALSE which means that the PID controller is trying to maintain the
output value within the range between 50 and 150 which are the values of rPID_FIX_Y_Min and
rPID_FIX_ Y Max respectively since the anticipated output value of rPID_FIX_ Y is gone below 50. The
variable xPID_FIX_OverFlow indicates the overflow in the integral part.

Feature in the ST/LD/FBD & CFC editor:
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Programming
Language

Program

ST

FB_PFID Fixcycle(

ACTUAL 70|

:= rPID FIX Rctual[ 110 |,

SET BOINT[ 100 | ;= rPID FIX SetPoint] 100 |,

o —
S S

o

Y MANUAL T
Y OFFSET[___ 0|
P

v M ]

;= rPID FIX KF 1 |,
rPID FIX TN 2 ],

r= rPID FIX TV w0 |,
r= rPID FIX ¥ Manual[ 110 |,
:= rPID FIX ¥ Offaset] 0 |
;= rPID FIX ¥ Min[ 0],
:= rPID FIX ¥ Max[ im0,

MANTAL S
RESET =S

:= xPID FIX Manual[ZNESS,
:= xPID FIX ResecEEd,

CYCLEL 2 ] := rPID_FIX Cycle[ 2 ],

50 ]

=> rPID FIX Y[ 50 ],

LIMITS ACTIVENGNEN => xPID FIX LimitsRctive EENEN,

OVERFLOWENER

=» ¥PID FIX OverFlowENES) ;

LD

FE_PID_ Fixcycle

rPID_FIX Actual [ 110 |—{ACTUAL ¥ rPID_FIX ¥

PID FIXCYCLE

rPID FIX SetPoint SET_POINT LIMITS_ACTIVE [= XPID_FIX LimitsActive
rPID_FIX_KP EP OVERFLOW = xPID_FIX OverFlow

rPID FIX TN[ 2  }IN
rPID_FIX_TV v
rPID_FIX_Y Manual Y_MANUAL
rPID_FIX Y Offset[ o  |—¥ OFFSET
rPID_FIX_Y Min Y_MIN
rPID_FIX_¥ Max 100 ¥ MAX

XPID FIX Manual
Iml

uun
XPID_FIX Reset
mil?

MANURL

RESET

)] )
rPID FIX Cycle[ 2  |—CYCLE

FBD

FB_PID Fixcycle

rPID_FIX_RZctual
rPID_FIX SetPoint
rPID_FIX_KP
rPID_FIX IN[ 2 |
rPID FIX TV
rPID_FIX_Y Manual
rPID_FIX ¥ Offset[ o | —
rPID_FIX Y Min
rPID_FIX ¥ Max 100
*¥PID_FIX Manual EET—
®PID_FIX Reset [EEtG—
rPID FIX Cycle[ a2  |—

PID FIXCYCLE

ACTUAL ¥ rPID_FIX ¥

SET_POINT LIMITS_ACTIVE [= xPID_FIX_LimitsRctive
KE OVERFLOW [= XPID_FIX OverFlow

N

v

¥ MANUAL
Y_OFFSET
Y_MIN
¥_MAX
MANUAL
RESET
CYCLE

CFC

FE_PID_Fixcycle

rPID_FIX_Y_Min
rPID_FIX_Y_Max
xFID_FI¥X_Manual
xPID_FIX_Reset
rPID_FIX_Cycle

PID_FIXCYCLE
| rPID_FIX_Actual Y !:F'ID_FI)(_Y ':I
| rPID_FIX_SetPoint INT LIMITS_ACTIVE xPID_FIX_LimitsActive

rPID_FIX_KP OVERFLOW xPID_FIX_OverFlow
rPID_FIX_TH
rPID_FIX_TV

rPID_FI¥_Y_Manual AL

rPID_FIX_Y_Offset SET

¢ Supported Products

° AX series
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® Library

© Util.lib
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18.15. Signal Generator Instructions
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18.15.1. BLINK Function (Pulse Signal Generator)

BLINK is used to generate pulse signal value.

FB/FC Instruction Graphic Expression ST Language
FB BLINK BLINK FB_Blink(ENABLE :=,
—ENABLE ouT — -
—TTMFLOW TIMELOW :=,
—|TIMEHIGH TIMEHIGH =,
OouT =>);
® Inputs
Name Function Data Type Setting Value
ENABLE TRUE: Starts blinking. BOOL TRUE, FALSE
FALSE: Stops blinking
whereas OUT keeps its value.
TIMELOW Low level time TIME As each data type suggested
TIMEHIGH High level time
¢ Outputs
Name Function Data Type Setting Value
ouT Pulse signal value TIME As each data type suggested.
® Function

Pulse signal is generated by this instruction. When the pulse generator starts, the output high level time is
TIMEHIGH, and the output low level time is TIMELOW. The output is periodic.

® Programming Example

When xEnable_Blink=TRUE, the xOut_Blink value is 2 seconds low and 1 second high, corresponding to
the value of TIMELOW and TIMEHIGH variables respectively. BLINK function is used to generate pulse

signal of high level time and low level time by ENABLE input.
Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language
ST FB_Blink
{
ENAZBLE RSN 1= xEnabkle BlinkEGINEN,
TIMELOH] Ti#Zs | := tTimeLow Blink] TS ]
TIMEHIGH| T#is | := tTimeHigh Blink Té#is I
oUTEE] => xOut Blink[ZNES
i
LD FE Blink
xEnable_Blink BLINK x0ut_Blink
Il ENABLE ouT ]
tTimelow Blink TIMELOW
tTimeHigh Blink[ __ T§1s | TIMEHIGH
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Programming

Program
Language g
FBD FE_BElink
BLINK
xEnable_Blink [JEG— ENAELE QUT p=— x0ut_Blink [FAEE
tTimeLow_Blink TIMELOW
tTimeHigh Blink TIMEHIGH
CFC
FE_Blink
BLINK :
xEnable_Blink ENABLE ouT xOut_Blink 3
tTimeLow_Blink TIMELOW
tTimeHigh_Blink TIMEHIGH

¢ Supported Products

° AX series
® Library
° Util.lib
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18.15.2. GEN Function (Typical Periodic Signal Generator)

GEN generates periodic signals of different types.

FB/FC Instruction Graphic Expression ST Language
F8 GEN GEN FB_GEN(MODE :=,
—MODE OuT BASE = |
= BLSE
— PERIOD PERIOD := ,
g CYCLES :=,
—AMPLITUDE B
= RESET AMPLITUDE =,
OuUT =>);
® Inputs
Name Function Data Type Setting Value
MODE Signal type INT -32768 to 32767
CYCLES Number of calls per period
Only active when BASE = TRUE.
AMPLITUDE Amplitude of the signal to be
generated
PERIOD Period time TIME Initial: TIME#1s0ms
Only active when BASE = TRUE.
BASE FALSE: Period refers to calls BOOL TRUE, FALSE
(CYCLES).
TRUE: Period refers to time
(PERIOD).
RESET TRUE: Set OUT to zero.
® Outputs
Name Function Data Type Setting Value
ouT Generated signal value [INT -32768 to 32767
® Function

This instruction is used to generate seven types of typical periodic signals: triangle wave, zero starting
point triangle wave, rising sawtooth wave, descending sawtooth wave, square wave, sine wave, and cosine
wave.

The generation may be done relative to specific time base, or a given call-count base (BASE).

® Programming Example
The MODE types available in the GEN function block are:
TRIANGLE: Triangular from ~AMPLITUDE to +AMPLITUDE
TRIANGULAR_POS: Triangular from 0 to +AMPLITUDE
SAWTOOTH_RISE: Sawtooth increasing from ~AMPLITUDE to +AMPLITUDE
SAWTOOTH_FALL: Sawtooth decreasing from +AMPLITUDE to-AMPLITUDE
RECTANGLE: R itching f _AMPLITUDE to +AMPLITUDE
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SINE: Sine
COSINE: Cosine

And these are numbered to give the input value of iMode GEN, starting from 0. Here iMode_GEN=2
indicates it is a SAWTOOTH_RISE wave.

FB_GEN
GEN
iMode GEN[ 2 |—{MODE ouUT iout_GEN [ 2 |
xBase_CGEN [JERu—{B25E
tPeriod GEN| T#3ms F— PERIOD
iCycles GEN[ 2 |—{CYCLES
ikmplitude GEN AMPLITUDE
xReset_GEN |3 RESET
Feature in the ST/LD/FBD & CFC editor:
Programmin
9 g Program
Language
ST FB_GEN (MODE[SAWTOCTH R ¢ | 1= iMode GEN[ 2z |,
BLSE G 1= xBasze_GEVEGIEN,
FERIOL| T#3ms | 1= tPericd GEN| T#3ms "
CYCLES 2 | := iCycles GEN[ 2 |,
DMPLITUDE[ 10| := ilmplitude GEN[ 10|,
RESETENEA = xResct_GENENEHA,
oUT o] =» i0ut GEN[ 0 |):
LD FBE_GEN
GEN
iMode GEN[ 2 |—|MODE ouT iout_GEN [ 2 |
xBase_GEN
1k BASE
tPerind GEN | T#3ms F—PERICD
iCycles GEN[ 2 |—{CYCLES
ikmplitude GEN AMPLITUDE
xReset_GEN
[ RESET
FBD FE GEN
GEN
iMode GEN[ 2 |—{MODE OUT iout GEN [z |
xBase_GEN [JEEuE— BLSE
tPeriod GEH | T#3ms —{PERICD
iCycles GEN[ 2 | CYCLES
ikmplitude GEN AMPLITUDE
xReset_GEN ARG RESET
CFC FE_GEN
GEN
iMode_GEN MODE ouT iOw GEN | —
xBase_GEN BASE
tPeriod_GEN RERIGE
iCycles GEN | | CYCLES
Amplitude. GEN | | AMPLITUDE
| xReset GEN m— RESET

® Supported Products

° AX series
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® Library

© Util.lib
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18.16. SFC Motion Control Instruction
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18.16.1. SFCActionControl Function (SFC Motion Control)

SFCActionControl is automatically integrated into the project by the SFC Plug—In.

FB/FC Instruction Graphic Expression ST Language
FB SFCActionControl SFCActionControl FB_SFCActionControl(
_H —
@ N :=,
—RD
—50 RO :=,
= SO :=,
—D
— P — ,
—5D -
— D5 ’
— 5L = ,
1t SD =,
DS =,
SL =,
T:=,
Q=>);
® Inputs
Dat
Name Function T;pz Setting Value
N Non stored action qualifier BOOL TRUE, FALSE
Only active when the step is activated.
RO Overriding reset action qualifier
Action inactive
S0 Set (stored) action qualifier
When the step is activated, the action is activated. The action
is continued even if the step becomes inactive. The action
does not stop until it is restarted.
L Time limited action qualifier
When the step is activated, the action is activated. The action
continues until the step becomes inactive or time is up.
D Time delayed action qualifier
TRUE: Enable time delay.
P Pulse action qualifier
After the step is activated or deactivated, the action starts and
only runs one time.
Sb Stored and time delayed action qualifier

547



AX Series Standard Instructions

Chapter 18: CODESYS Basic Instructions

Data
Name Function Setting Value
Type
The action starts once the time delay is activated and
continues until a restart.
DS Delayed and stored action qualifier
If the set delay time has passed and the step is still activated,
the action starts and continues until a restart.
SL Stored and time limited action qualifier
The action starts after the step is activated and continues for a
certain duration or until a restart.
T Current time TIME As each data type
suggested.
¢ Outputs
Name Function Data Type Setting Value
Q TRUE: run the associated action. BOOL TRUE, FALSE
® Function

This function block is automatically integrated into the project by the SFC Plug—In.

® Programming Example

In the below example, the variable xSFCAct N indicates that the action is activated as long as the step

is active. The variable xSFCAct_RO indicates that the action is deactivated. The variable xSFCAct S0
indicates that this action is run as soon as the step is active. The action is continued even if the step
becomes inactive. The action does not stop until it is restarted. The variable xSFCAct_L indicates that

the action is activated as the step is active. The action continues until the step is deactivated or the given
time span has elapsed. The variable xSFCAct_D indicates that the action is activated only when the given
delay time has elapsed and the step is still active. The action does not stop until the step is deactivated.
The variable xXSFCAct_P runs the action for exactly two times: One is when the step is activated, and the
other time is when the step is deactivated. The variable xSFCAct _SD indicates that the action is activated
only after the given delay time has elapsed and the step is active. The action is run until it gets reset. The
variable xSFCAct_DS indicates that the action is activated only when the given delay time has elapsed and
the step is still active. The action is run until it gets reset. The variable xSFCAct_SL indicates that the action
is activated as soon as the step is activated. The action is run until the specified time has elapsed or it gets
reset. Finally, the output of Bool type is displayed in the variable xSFCAct_Q.

Feature in the ST/LD/FBD & CFC editor:
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Programming Proaram
Language g
ST FE_SFCActionControl(
NEE:= xS5FCAct NEEEH,
ROENE]: = x3FCLcc ROENES,
SOENES:= xSFChct SOENES,
LENES = =5FCRct LENEH,
DEER:= =5FCAct DEEEE,
PFENER:= xSFChct PEEEH,
SDENER:= xSFCLhct SOENES,
DSEMER:= xSFCRct_DSENES,
SLENER:= xS5FCLhct SLENES
- r
T T#0ms |:= tSFChct T TEims .
CENER--xSFCRct QENER ) EETLAN]
LD FE SFCActionControl
x3FCAct N SFCActionControl x3FCAct 0
(] N 0 N
KSFChct RO
[ RO
X5FCRct_50
(] 50
Kx3FCAct_L
(] L
x5FCAct D
(] D
x5FCAct P
L} 2
X5FCRct_ 5D
(] 5D
K5FCAct_DS
(] DS
x5FCAct_SL
L1 5L
tSFCAct_T| T#0ms T
FBD FB_SFCActionControl
SFCActionControl
x5FCRer_N [ E—N Q = xSFCACT_Q
x3FCAct_RO ENIGa— R0
x#5FCAct_S50 [EENaa— 50
x5FCRer_L ENR—1L
®57Cact_D XD
xSFCcict_P IENEl—T
xSFCAct_SD ENE— 5D
x53FChct_DS ENEGA— DS
x3FChct_SL ENGa— 5L
tSFCAct T T
CFC FEB_SFCActionControl
SFCActionControl -
XSFCACt_N Q XSFCAct O Jlamss
*SFCAct RO
*SFCAct S0
*SFCAct_L
*SFCAct D
*SFCAct P
*SFCAct SD
*SFCAct_DS
*SFCAct SL
| tSFCActT | T
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® Supported Products
° AX series
® Library

© lecsfc.lib
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18.17. Manipulator Instructions
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18.17.1. CHARCURVE (Characteristic Curve)

CHARCURVE maps an input signal onto a characteristic curve.

FB/FC Instruction Graphic Expression ST Language
FB CHARCURVE CHARCURVE FB_CHARCURVE(
—IN ouT
IN :=,
—N ERR [
Sp N:=,
P:=,
ouT =>,
ERR =>)
® Inputs
Name Function Data Type Setting Value
IN The value of the X-axis INT -32768 to 32767
coordinate
N The number of points in BYTE 0 to 255
the array used for the
curve (2 to 11)
P Define the characteristic ARRAY [0..10] OF POINT As each data type suggested.
curve on the XY coordinate
system.
¢ Outputs
Name Function Data Type Setting Value
ERR Error BYTE 0 to 255
0: No errors
1: Errors in the X value of P,
wrong sequence
2: IN is out of the range of P.
3: N is invalid; the number of
points is not within the allowed
range of 2 to 11.
ouT The value of the Y-axis INT -32768 to 32767
corresponding to the curve on the
coordinate system
® Function

The input point type array[0..10] defines a curve on the XY coordinate. The characteristic curve is given by
an array of points, which include a set of X-values with their corresponding Y-values. Entering the point of
the X-axis specified by the input /N outputs the corresponding Y-axis value of the curve on the coordinate

system (OUT).

® Programming Example

There are a maximum of 11 array values, each with (x, y) coordinate values. These values of array p are
p[0]=(x=150, y=250), p[1]=(x=200, y=300), p[2]=(x=250, y=350), p[3]=(x=300, y=400), p[4]=(x=350, y=450).
Here the variable i(CHAR [N=350 is the corresponding value of X—axis and the variable byCHAR N=5
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indicates the array with five (x, y) values as given above. The output variable i(CHAR_OUT=450 gives the
corresponding Y value for the input variable iCHAR _IN specified. The variable byCHAR_Err=0 indicates

that there are no errors.

Feature in the ST/LD/FBD & CFC editor:

Programmin
9 9 Program
Language
ST FB_CHRRCURVE {
IN[ 350 ] := iCHAR IN[ 350 |,
:= byCHAR N[5 ],
E := ptCHAR P,
oUT[ 250 | => iCHAR OUI[ 450 |,
ERR[ 0 ] => byCHAR Err[ 0 |;
LD FB_CHARCURVE
CHARCURVE
iCHAR_IN IN OuT iCHAR OUT
byCHAR N N ERR - byCHAR Err [ o |
ptCHAR_F—Hp
FBD FE_CHARCURVE
CHARCURVE
iCHAR IN IN ouT iCHAR OUT
byCHER N N ERR — byCHAR Err [ o |
ptCHAR_F —Hp
CFC FE_CHARCURVE
CHARCURVE
iCHAR_IM il ouT iICHAR_OUT [ ]
byCHAR_N M ERR byCHAR_ Err
ptCHAR_P Hp

¢ Supported Products

° AX series
® Library
© Util.lib
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18.17.2. RAMP_INT (Integer Speed Limit)

RAMP_INT limits the slope of an INT value to a certain value.

FB/FC

Instruction Graphic Expression

ST Language

FB

RAMP_INT

1IN
ASCEND
DESCEND
TIMEBASE
RESET

RAMP_INT

OuT

FB_RAMP_INT(
IN :=,

ASCEND :=,
DESCEND :=,
TIMEBASE :=,
RESET :=,
OouT =>);

® Inputs

Name

Function

Data Type

Setting Value

Input value

If the current input value is greater
than the previous value, addition

is performed according to the set
ASCEND, and the result is output by
OUT. If the current input value is less
than the previous value, subtraction

is performed according to the set
DESCEND, and the result is output by
OUT.

INT

ASCEND

Limitation of acceleration: Maximum
ascent per time base

DESCEND

Limitation of deceleration: Maximum
descent per time base

—-32768 to 32767

TIMEBASE

Time reference for ASCEND/DESCEND

t#0s : ASCENDIDESCEND is defined
per call.

else : ASCEND/DESCEND is defined
per specified time. If TIMEBASE =
t#0s, then the time base is equal to
the task cycle time. In this case, the
limitation refers to a task cycle.

TIME

As each data type suggested.

RESET

Reset the function block.

TRUE: Stops the internal calculation
and reinitializes the function block. The
last calculated output value in OUT is
maintained in order to start the internal
calculation with it at the next restart of
the function block.

FALSE: Outputs the smoothed input
signal at output OUT.

BOOL

TRUE, FALSE
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® Outputs
Name Function Data Type Setting Value
ouT Output value INT -32768 to 32767
® Function

This function block is used as a limit to the rising and falling speed of the integer input.

® Programming Example

In the below example, the variable iRP_INT _IN=100 is the Integer input of the RAMP_INT function block.
The variable iRP_INT_Ascend=5 indicates the maximum positive slope. The variable iRP_INT_Descend=2
indicates the maximum negative slope. The variable xRP_INT_Reset is used to reset the function block.
The variable tmRP_INT _TimeBase=1ms is used as a reference to maximum positive/negative slopes. The

variable iRP_INT_OUT=100 is the output obtained for the RAMP_INT function.
Feature in the ST/LD/FBD & CFC editor:

Programming Program
Language
ST FB RAMF INT(
N de0 | = iRP_INT IN[ o0 |
LSCEND[ 5 | = iRP_INT Rscend] 5 |,
DESCEND[_z | = iRP_INT DEscend] 2 |,
TIMEBLSE] T#Ims ] := tmRP_INT TimeBasze] T#ims
RESET[INEd 1= XRP INT ResctfER,
OUT[Am0| =» iRP_INT OUT[ 100 | ;
LD F5_RAMP_INT
RAMP INT
iRE_INT_IN IN QUT iRP_INT_QUT
iRP_INT Ascend[ 5 | ASCEND
iRP INT DEscend[ 2 | DESCEND
tmRP_INT_TimeEase TIMEBASE
¥xRF _INT_ Reset
W RESET
FBD FE_REMF INT
RAMP INT
iRP_INT_IN IN ouT iRE_INT_OUT
iRE_INT Rscend| 5 |—ASCEND
iRP_INT_DEscend[ 2 |—DESCEND
tmRP_INT TimeBass TIMEBASE
®xRE_INT_Reset |EETCR= RESET
CFC FE_RAMP_INT
:5 RAMP_INT
| iRP_INT_IN ouT| { iRP_INT_OUT
| iRP_INT_Ascend 2 SCEND
| iRP_INT_DEscend 1IESCERD
[ tmRP_INT_TimeBase FHivtEEST |
| xRP_INT_Reset MHESE’

® Supported Products

© AX series
® Library
© Util.lib
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18.17.3. RAMP_REAL (Real Speed Limit)
RAMP_REAL limits the slope of a REAL value to a certain value.

FB/FC

Instruction

Graphic Expression

ST Language

FB

RAMP_REAL

1IN
ASCEND

RESET

RAMP REAL

DESCEND
TIMEBASE

ouT

FB_RAMP_REAL(
IN :=,

ASCEND :=,
DESCEND :=,
TIMEBASE :=,
RESET :=,

OouT =>);

® Inputs

Name

Function

Data Type

Setting Value

Input value

If the current input value is
greater than the previous value,
addition is performed according
to the set ASCEND, and the
result is output by OUT. If the
current input value is less than
the previous value, subtraction
is performed according to the
set DESCEND, and the result is
output by OUT.

REAL

ASCEND

Limitation of acceleration:
Maximum ascent per time base

DESCEND

Limitation of deceleration:
Maximum descent per time base

1.0E—44 to 3.402823E+38

TIMEBASE

Time reference for
ASCENDIDESCEND

t#0s : ASCEND/IDESCEND is
defined per call.

else : ASCEND/DESCEND is
defined per specified time. If
TIMEBASE = t#0s, then the time
base is equal to the task cycle
time. In this case, the limitation
refers to a task cycle.

TIME

As each data type suggested.

RESET

TRUE: Reset the function block.

BOOL

TRUE, FALSE

® Outputs

Name

Function

Data Type

Setting Value

ouT

Output value REAL

1.0E—44 to 3.402823E+38
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® Function

This function block is used as a limit to the rising and falling speed of the Real input.

® Programming Example

In the below example, the variable rRP_REAL_IN=100 is the REAL input of the RAMP_REAL function
block. The variable rRP_REAL_Ascend=>5.5 indicates the maximum positive slope. The variable
rRP_REAL_Descend=2.5 indicates the maximum negative slope. The variable xRP_REAL_Reset is used
to reset the function block. The variable imRP_REAL_TimeBase=1ms is used as a reference to maximum
positive/negative slopes. The variable rRP_REAL_OUT=100 is the output obtained for the RAMP_REAL
function.

Feature in the ST/LD/FBD & CFC editor:

Programming

LT EeE Program

ST FB_RAMP REAL(

e T rRP REAL IN[ 0 |,

ASCEND[ 55 | rRP_RELL Racend 53 |,

DESCEND[ 25| rRP_REAL DEscend[ 25 ],

TIMEBASE] T&#ims | := tmRP REAL TimeBase| T#ims k
RESETEESR t= xRP BERL Reset[NEd,

R " — —> rRP_REAL OUI_TW@ _):

LD FB_REMF_REAL
RAMP REAL
rBE_REAL IN N ~ our
rRE REAL Ascend LASCEND
rRP_REAL DEscend DESCEND
tmRP_REAL TimeBase TIMEEASE

xRP_REAL Reset
I, RESET

TRP_REAL_OUT

FBD FE_REMF REAL
RAMP REAL
rRE_REAL IN i | ~ our
rRE_REAL Ascend ASCEND
rRE_REAL DEscend DESCEND
tmRP_REAL TimeBase TIMEBASE
XRP_RERL Reset |[FRRgg— RESET

TRP_REAL OUT

CFC FB_RAMP_REAL

[ emewoor | —— ]

| rRP_REAL_IM
rBP_REAL_Ascend
rRP_REAL_DEscend
| tmRP_REAL_TimeBase

| xRP_REAL Reset RESET

® Supported Products

° AX series
® Library
© Util.lib
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18.18. Analog Processing Instructions
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18.18.1. HYSTERESIS Function (Lag Function)

HYSTERESIS realizes a Boolean hysteresis on different INT values.

FB/FC Instruction Graphic Expression ST Language
FB HYSTERESIS HYSTERESIS FB_HYSTERESIS(
—IN oUT |
—{HIGH IN:=,
- LoW HIGH :=,
LOW :=,
OuT =>);
® Inputs
Name Function Data Type Setting Value
IN Input value INT -32768 to 32767
HIGH Upper limit
LOW Lower limit
¢ Outputs
Name Function Data Type Setting Value
ouT TRUE: The input is BOOL TRUE, FALSE
less than the lower
limit.
FALSE: The input
is greater than the
upper limit.
® Function

The input of this instruction includes three INT type values IN, HIGH, and LOW. If IN is less than the lower
limit LOW, OUT is TRUE and remains so until IN exceeds the upper limit HIGH, at which point it becomes

FALSE. OUT stays FALSE until IN is less than the lower limit LOW again, at which point it becomes TRUE.

This process repeats in a loop.

® Programming Example
In the below example, the output is decided according to the following conditions:
TRUE: Input iHYS_IN is less than input iHYS_LOW.
FALSE: Input iHYS_IN is greater than input iHYS_HIGH.

The variable iHYS IN=20 is the input value for the given function block and the output is variable
xHYS_OUT=TRUE.

iHYS_IN and iHYS_HIGH are used to display the lowest and highest values of the Hysteresis function.
Feature in the ST/LD/FBD & CFC editor:
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Programming P
Language
ST FB_HYSTERESIS
64 := 1HYS_TN 20 ],
HIGH &0 | ;= 1HYS HIGH &0 |
Lo =0 | ;= 1HYS LoW[_ 30 |,
oUT EEE => ¥HYS OUTHGNEN) :
LD FB_HYSTERESIS
HYSTERESIS xHYS_QUT
iHYS_IN IN oUT i |
iHYS_HIGH HIGH
iHYS_LOW LOW
FBD FB_HYSTERESIS
HYSTERESIS
iHYS_IN IN OUT — xHYS_OUT g
iHYS HIGH HIGH
i1HYS_LOW LOW
CFC FB_HYSTERESIS
HYSTERESIS
iHYS_IN | OUT el HYS_DUT m
| iHYS_HIGH IGH
| iHYS_LOW Ow/

¢ Supported Products

° AX series
® Library
© Util.lib
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18.18.2. LIMITALARM Function (Upper and Lower Limit Alarm Function)

LIMITALARM monitors if any input value is between the lower and upper limit and output the value if it is out of
range.

FB/FC Instruction Graphic Expression ST Language
FB LIMITALARM LIMITALARM FB_LIMITALARM(
—IN or IN =
-{HIGH Ur T
—LOW IL HIGH =,
LOW =,
O=>,
Us=>,
IL=>);
® Inputs
Name Function Data Type Setting Value
IN Input value INT -32768 to 32767
HIGH Upper limit
LOW Lower limit
® Outputs
Name Function Data Type Setting Value
o, U, IL Output values BOOL TRUE, FALSE
® Function

This function block monitors if any input value is between lower and upper limit. The input of this instruction
includes three INT type values IN, HIGH, and LOW. If IN exceeds the upper limit HIGH, then O is TRUE,
and U and IL are FALSE. If IN is less than the lower limit LOW, then U is TRUE, and O and /L are FALSE. If
IN is between the lower limit LOW and the upper limit HIGH, then IL is TRUE, and O and U are FALSE.

¢ Programming Example

In the below example, the variable iLIM_HIGH=60 specifies the highest limit value and the variable
iLIM_LOW=30 specifies the lowest limit value. So, the respective output will be:

xLIM_O: TRUE: IN > HIGH

FALSE: Else

xLIM_U: TRUE: IN < LOW

FALSE: Else

XLIM_IL: TRUE: xLIM_O and xLIM_U are FALSE.

For the given input value iLIM_IN=40, the xLIM_IL value is TRUE since xLIM_O and xLIM_U are FALSE
according to the above condition.

Feature in the ST/LD/FBD & CFC editor:
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Programmin
g 4 Program
Language
ST FB_LIMITALARM{
&% ] i= iLIM IN[ %0 ],
HIGH 80 | := 1LIM HIGH &0 |,
LoW_ 30 | ;= 1LIM LOW 30 |,
WlF AL SE => xLIM OFNEd,
UFALSE | => xLIM UENEH,
ILEGIE => xLIM ILEGDEEN) ;
LD FB_LIMITALARM
LIMITALARM xLIM O
iLIM IN IN o (LD
iLIM HIGH HIGH Up=xLIM U
iLIM LOW LOW IL = xLIM IL [
FBD FB_LIMITALRRM
LIMITALARM
iLIM_IN IN 0 xLIM_©O
iLIM HIGH HIGH U= xLIM U
iLIM LOW LOW IL p= xLIM_IL
CFC FE_LIMITALARM
; LIMITALARM
iLIM_IM o xLIM_O
iLIM_HIGH IGH u xLIM_U
iLIM_LOw 0w IL xLIM_IL

¢ Supported Products

° AX series
® Library
© Util.lib
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18.19. Bistable Instructions
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18.19.1. SR Function (Set Dominant Bistable Function)

SR realizes a bistable SET dominant latch.

FB/FC Instruction Graphic Expression ST Language
FB SR SR FB_SR(
-SET1 T 01 SET1 =
JRESET "u’ T
RESET :=,
Q1=>);
® Inputs
Name Function Data Type Setting Value
SET1 Set signal BOOL TRUE, FALSE
Rising edge: Set Q17 to TRUE (prior).
RESET Reset signal
Rising edge: Reset Q7 to FALSE.
¢ Outputs
Name Function Data Type Setting Value
Q1 Q1=(NOT RESET AND Q17) OR SET1 BOOL TRUE, FALSE
® Function

This instruction realizes a bistable SET dominant latch.

® Programming Example

In the below example, the variable xSR_SET=TRUE is the Set input value and xSR_RESET=FALSE is

the Reset input value given to the function block. Both are BOOL type. Thus, the output is xSR_Q=FALSE
which is also BOOL type. The output is decided by the value of the input variable xXSR_SET which has high

priority over the xSR_RESET value.
Feature in the ST/LD/FBD & CFC editor:

Programming

Program
Language 9
ST FB_SR(
)l TRUE | = x5R_SETHGIEN,
RESETENER = x5SR_RESETEEEH,
0 TRUE | => x5R_QNGIEN) :
LD FE_SR
xSR_SET SR x5R_Q
Il |
I i SETL gy Q1 I
®SR_RESET -
] RESET
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Programming

[ %SR_SET SET
[ «SR_RESET

RESET

Program
Language s

EBD FBE_SR

SR
x5R_SET [ Eaug—{SET1 dT: Q] pe x5E_{

15R_RESET | ZNg——{RESET y

CFC FE_SR
5R

QiSRG

® Supported Products

° AX series
® Library

© Standard.lib
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18.19.2. RS Function (Reset Dominant Bistable Function)

RS realizes a bistable RESET dominant latch.

FB/FC Instruction Graphic Expression ST Language
FB RS RS FB_RS(
1{5ET :P 01 SET =
{RESET1
RESET1 :=,
Q1=>);
® Inputs
Name Function Data Type Setting Value
SET Set signal BOOL TRUE, FALSE
Rising edge: Set Q7 to TRUE.
RESET1 Reset signal
Rising edge: Reset Q7 to FALSE (prior).
¢ Outputs
Name Function Data Type Setting Value
Q Q1=NOT RESET1 AND (Q71 OR SET) BOOL TRUE, FALSE
® Function

This instruction realizes a bistable RESET dominant latch.

® Programming Example

In the below example, the variable x RS_SET=TRUE is the Set input value and xRS _RESET=TRUE

is the Reset input value given to the function block. Both of which are BOOL type. Thus, the output

is xRS_Q=FALSE which is also BOOL type. The output is decided by the value of the input variable
XRS_RESET which has high priority over the xRS_SET input value. When xRS _RESET=TRUE, whatever
we reset the value using xRS_SET =TRUE, the output xRS_Q is always FALSE.

Feature in the ST/LD/FBD & CFC editor:

Programmin
9 9 Program
Language
ST FB RS
SETRGIE = xR5_SETHGIEN,
RESET1EGNER = xRS RESETHEGINEN,
AN F AL SE | =» ¥R3_CENEA) ;
LD FB_R3
xRS _SET RS xR3 QO
= 5 o ]
¥RS_RESET ¥
I RESET1
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Programming

Program
Language s
FBD FE_RS
RS
xRS_SET [JE— SET . Q1 ®xRS_0Q

xBS_RESET [JEuc—{RESET1 y

CFC FBE_RS
RS ALS
| xRS _SET SET al [ xRS Q@ ==
[ xRS_RESET RESET1

® Supported Products
° AX series
® Library

© Standard.lib
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18.20. Trigger Instructions
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18.20.1. R_TRIG Function (Rising Edge Detection Function)

R_TRIG is used to detect a rising edge of a Boolean variable.

FB/FC Instruction Graphic Expression ST Language
FB R_TRIG R_TRIG FB_R_Trige(
-CLE 3 -
A C CLK =,
Q=>);
® Inputs
Name Function Data Type Setting Value
CLK Detect the rising BOOL TRUE, FALSE
edge.
® Outputs
Name Function Data Type Setting Value
Q TRUE: When CLK is BOOL TRUE, FALSE
TRUE
® Function

This instruction is used to detect a rising edge of a Boolean function.

® Programming Example

In the below example, xR_Trig_CLK is an intermediate variable with an initial value of TRUE. The output
value xR_Trig_Q returns FALSE. But xR_Trig_Q is TRUE when the CLK variable xR_Trig_CLK detects a
rising edge (FALSE—>

TRUE).

Feature in the ST/LD/FBD & CFC editor:

Programming Proaram
Language g
ST FB R Trige|( -
CLEEGTER := xR Trig CLEEGENEN,
oI ALSE => xR_Trig CENER):
LD FB_R_Trig
IR Tk
| Il CLE ‘1'5_ @ (]
FBD FB_R Trige
R _TRIG
¥B_Trig_CLK el CLK ;;z-_ Q p=— xR_Trig_Q
CFC FE_R_Trige
R_TRIG
| *R_Trig_CLK CLK Qe xF_Trrig_Q m
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® Supported Products
° AX series
® Library

© Standard.lib
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18.20.2. F_TRIG Function (Falling Edge Detection Function)

F_TRIG is used to detect a falling edge of a Boolean variable.

FB/FC Instruction Graphic Expression ST Language
FB F_TRIG F_TRIG FB_F_Trige(
icLx it -
N ¢ CLK :=,
Q=>);
® Inputs
Name Function Data Type Setting Value
CLK Detect the falling edge. | BOOL TRUE, FALSE
¢ Outputs
Name Function Data Type Setting Value
Q TRUE: When CLK is BOOL TRUE, FALSE
TRUE
® Function

This instruction is used to detect a falling edge of a Boolean function.

® Programming Example

In the below example, the input variable x F_Trig_CLK is an intermediate variable with an initial value
of TRUE. The output value of xF_Trig_Q returns FALSE. But xF_Trig_Q is TRUE when the variable

xF_Trig CLK detects a falling edge (TRUE—>FALSE).
Feature in the ST/LD/FBD & CFC editor:

Programmin
g g Program
Language
ST FE F Trige|( -
CLEENE = xF Trig CLEEGNE,
W ALSE | => xF_Trig CENEH, :
LD FB_F_Trig
xF_Triq_I:LK F TRIG JIF_TI'ig_D
Il | Y
| 1l CLE _‘1'1‘ Q Il
FBD FE_F Trige
F_TRIG
¥F_Trig_CLK [JErupll— CLK _;'; Q = ¥F_Trig_Q
CFC FE_F_lnge
F_TRIG
| xF_Trig_CLK CLE G—| xF_Tng_Q m

® Supported Products

° AX series
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® Library

© Standard.lib
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18.21. Counter Instructions
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18.21.1. CTU Function (Count Up)

CTU increments from 0 to a given input value.

FB/FC Instruction Graphic Expression ST Language
FB CTuU cTo FB_CTU(
der e B
e s Cu:=,
—|RESET CV [
— BV RESET =,
PV =,
Q=>,
CV=>)
® Inputs
Name Function Data Type Setting Value
Cu Counter input BOOL TRUE, FALSE
TRUE: Rising edge detected,
increment CV by one.
FALSE: Falling edge detected, hold
the counter value at the same value.
RESET TRUE: Reset CV to 0.
PV Maximum value of the counter WORD 0 to 65535
¢ Outputs
Name Function Data Type Setting Value
Q Indicates whether the instruction has BOOL TRUE, FALSE
resulted in a number greater than or
equal to the maximum value of the
counter.
TRUE: CV>= PV
FALSE: CV< PV
Ccv Current counter result WORD 0 to 65535
® Function

This function increments a given input value by one.

® Programming Example

In the below example, the input variable wCTU_PV is used to specify the target value 5. When the target
of 5 is achieved in the output variable wCTU_CYV, the output variable xCTU_Q will be TRUE. The input
variable xCTU_RESET is used to reset the output variable wCTU_CV to its initial value of 0.

The output variable wCTU_CV is incremented each time only when the input value of the variable xCTU_CU
is TRUE considered that it becomes FALSE successively. For example, TRUE—>FALSE—>TRUE, the value of
wCTU_CVis incremented by 1 each time.

Feature in the ST/LD/FBD & CFC editor:
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Programmin
9 9 Program
Language
ST FE_CTU{
CURGIEN := xCTU_CURGIEN,
RESETENER := xCTU RESET[ENER,
BV 5 | ;= wlTU BV 5|,
¥ THUE | => xCTU_QNGIEN,
o5 ] => WCTU_CV[ 5 ):
LD FBE_CTU
ICTU_CU OTD JLCTU_Q
I Il L
[l cu EE= ¢ I |
xCTU_RESET T o7 - wCTU CV
] RESET
wCTU_BV BV
FBD FB_CTU
cTu
xcru_cv IEEElCY [EE 0 © xCTU_Q
®CTU_RESET 35— RESET T oV — wCTU_CV
wCTU_BV BV
CFC FB_CTU
CTu
| xCTD_CD Ccu Q xCTD_Q m
| xCTD_RESET RESET Cv wCTD_CV f:|
[ wCTD_PV PV

® Supported Products
© AX series
® Library

© Standard.lib
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18.21.2. CTD Function (Count Down)

CTD decrements a given input value to 0.

FB/FC Instruction Graphic Expression ST Language
FB CTD oD FB_CTD(
Loap 4 cvt
BV LOAD :=,
PV =,
Q=>,
CV =>),
® Inputs
Name Function Data Type Setting Value
CD BOOL TRUE, FALSE

Counter input

TRUE: Rising edge detected, decrement CV by
one.

FALSE: Falling edge detected, hold the counter
value at the same value.

Load TRUE: Set CV =PV.
PV Maximum value of the counter WORD 0 to 65535
¢ Outputs
Name Function Data Type Setting Value

Q Indicates whether the instruction has resulted in a BOOL TRUE, FALSE
number less than or equal to the maximum value
of the counter.
TRUE: CV <= PV
FALSE: CV> PV

cv Current counter result WORD 0 to 65535

® Function

This function decrements a given input value by one.

® Programming Example

In the below example, the input variable wCTD_PV is used to specify the target value 5. When the target
of 0 is achieved in the output variable wCTD_CYV, the output variable xCTD_Q becomes TRUE. The input
variable xCTD _RESET is used to reset the output variable wCTD_CV to its initial value of 5.

The output variable wCTD_CV is decremented each time only when the input value of the variable
xCTD_CD is TRUE considered that it becomes FALSE successively. For example, TRUE—>

FALSE—>TRUE, the value of wCTD_CV is decremented by 1 each time.
Feature in the ST/LD/FBD & CFC editor:
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Programming Proaram
Language g
ST FB_CTD{
] THUE | := xCTD_CDRGINEN,
LoADENES := xCID RESETENES,
1= ;= wCTD P[5 |,
¥ TRUE | => xCTD_CHGINE,
oo ] => WCTD_CV[ @ )i;
LD FB_CTD
HCTD_CD CTD JU:TD_Q
NN L
Il b mEE © 1]
xCTD_RESET [l oV wCTD oV |I|
] LOAD
wCTD_EV BV
FBD FE_CTD
CTD
xCTD_cD JEEl— D [ O xCTD_Q
xCTD_RESET R —rLoan ¢ CVwCTD_CV [ o |
wCTD_BV BV
CFC FE_CTD
CTD
| =CTU_CU cD Q xCTU_Q m
| *CTU_RESET LOAD Cv wCTU_CV :I
[ wCTU_PV PV

® Supported Products
© AX series
® Library

© Standard.lib
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18.21.3. CTUD Function (Count Up/Count Down)

CTUD increments and decrement a given input value.

FB/FC Instruction Graphic Expression ST Language
gisy EEE Qur CuU :=,
-cD i oD f
—RESET ok CD =,
T RESET :=,
- EW
LOAD =,
PV =,
Qu =>,
QD =>,
CV=>),
® Inputs
Name Function Data Type Setting Value
Cu Counter input BOOL TRUE, FALSE
TRUE: Rising edge detected, increment CV by
one.
CD Counter input
TRUE: Rising edge detected, decrement CV by
one.
RESET TRUE: Reset CVto 0.
LOAD TRUE: Set CV = PV.
PV Maximum value of the counter WORD 0 to 65535
¢ Outputs
Name Function Data Type Setting Value
QU Overflow BOOL TRUE, FALSE
TRUE: When CV >= PV
QD Underflow
TRUE: When CV =0
Ccv Current counter result WORD 0 to 65535
® Function

This function block increments and decrements a given input value by one.

® Programming Example

In the below example, the input variable wCTDU_PV is used to specify the target value 5. When the target

of 5 is achieved in the output variable wCTDU_CV, the output variable xCTDU_QU will be TRUE.
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If the target of 0 is achieved in the output variable wCTDU_CYV, the output variable xCTDU_QD will be
TRUE. The input variable xCTDU _RESET or xCTDU_LOAD is used to reset the output variable. If RESET
is valid, wCTDU_CV will be initialized to 0; if xCTDU_LOAD=TRUE is valid, wCTDU_CV will be initialized to
wCTDU_PV.

The output variable wCTDU_CV is incremented or decremented each time only when the input value of the
variable xCTDU_CU or xCTDU_CD is TRUE considered that it becomes FALSE successively. For example,
TRUE—>FALSE —>TRUE, the value of wCTDU_CV is incremented or decremented by 1 each time.

Feature in the ST/LD/FBD & CFC editor:

Programmin
g g Program
Language
ST FB_CTUD(
A ALSE | = xCTDU_CUENES,
L SE | = xCTDU_CDENER,
RESETEIER = xCTDU_RESETEIER,
LOADRETE = xCTOU_LOADEEEN,
L3 I = wCIDU_PV[_ 5,
oli] TRUE | => xCTDU_QUEENEN,
CoEEs =» xCIDU_QDENER,
5] => wCTDU_CV[ 5 ) ;
LD FB_CTUD
®CTIOU_CU CTIUD xCTDU
111 Lrurr
0] cu == |
xCTDU_CD i QD p= xCTDU_QD
1
u|:|u co oW — wCTDU_CV
xCTDU_BESET
iTml
I RESET
xCTDU_LOAD
11 LOAD
wCTDU_BV BV
FBD FB_CTUD
CTUD
=CTOU_CU [EEXEl—CU  [5g 2QU *¥CTDU_QU
*xCTOU_CD [ ER— D i QD = *xCTDU_QD
®xCTDU_RESET |[ERRg=—— RESET CV | wCTDU_CV
xCTDU_LOAD = L.CAD
wCTDU_EV BV
CFC FE_CTUD
CTuD
TRUE
xCTDU_CU cu Qu xCTDU_QU —
xCTDU_CD CD ey xCTDU_QD
| xCTDU_RESET RESET v wCTDU_CV
*CTDU_LOAD LOAD
wCTDU_PY P

® Supported Products
© AX series
¢ Library

© Standard.lib
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18.22. Timer Instructions
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18.22.1. TP Function (Pulse Timer)

TP implements

the pulse timer.

FB/FC Instruction Graphic Expression ST Language
FB TP p— FB_TP(
IN or IN =,
PT ET [~
PT =,
Q=>,
ET =>);
® Inputs
Name Function Data Type Setting Value
IN If rising edge, starts increasing the internal | BOOL TRUE, FALSE
timer until ET=PT.
PT Length of the pulse (high—signal) TIME As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Q When N is TRUE and ET s less thanor | BOOL TRUE, FALSE
equal to PT, Qis TRUE;
otherwise, Q is FALSE.
ET The time elapsed since the timer started. TIME As each data type suggested.
It will remain unchanged after reaching
PT.
® Function

This function implements the pulse timer.

¢ Programming Example

In the below example, the variable xTP_IN is the Boolean input variable which starts the pulse timer for the
rising edge. The variable xTP_PT=5s is the time specified for the length of the pulse. The output variable
xTP_Q s initially TRUE and is set to FALSE only when the specified pulse time of variable xTP_PT=5s is

elapsed. The elapsed time is shown in the variable xTP_ET.

Feature in the ST/LD/FBD & CFC editor:

Programming
Language

ST

Program
FBE TE(
INEGDER := xTP INEGIEN,
ET| TH#5s | := XTP_FI| T#5s
CEEs => xIP QNS
ET]| T#5s | =» xTP_ET| T#5s
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Programming Program
Language
LD FE_TF
xTE_IN TP xTP_Q
I N Q {1
xTP_BT[ [ T#s5s  |—PT ET [~ XTP_ET
FBD FE_TP
TP
xTE_1N JETel— 1N Q xTP_Q
xTE_ BT ET ET |- xTE_ET
CFC FE_TP
e
XTPIN i, 0 XTP_Q
xTP_PT__|—FF 3 ==

¢ Supported Products
° AX series
® Library

© Standard.lib
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18.22.2. TON Function (Turn on Delay Timer)

TON implements a timer with a turn—on delay.

FB/FC Instruction Graphic Expression ST Language
FB TON TON FB_TON(
4ET ET|
PT =,
Q=>,
ET=>);
® Inputs
Name Function Data Type Setting Value
IN If rising edge, starts increasing the internal | BOOL TRUE, FALSE
timer until ET=PT.
PT Time for the delay counter (ms) TIME As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Q When INis TRUE and ET is equal to PT, | BOOL TRUE, FALSE
Qis TRUE;
Otherwise, Q is FALSE.
ET The time elapsed since the timer started. It | TIME As each data type suggested.
will remain unchanged after reaching PT.
® Function

This function implements a timer with a turn—on delay. It increases an internal timer up to a given value.

® Programming Example

In the below example, the variable xTON_IN is the Boolean input variable which starts the delay counter

for the rising edge and resets the delay counter for the falling edge. The variable xTON_PT=5s is the time
specified for the delay counter. The output variable xTON_Q is initially FALSE and is set to TRUE only when
the delay time of variable xTON_PT=5s is elapsed. The elapsed time is shown in the variable xTON_ET.

Feature in the ST/LD/FBD & CFC editor:

Programmin
9 9 Program
Language

ST FB TON{
INEGEE = xTON_INEGIEN,
=3 T&#5s | = xTON_PT| T#5s le
| TRLIE | => xTCH_CHENEN,
ET| Ta#5s | => xTON ET] Té#5s iz

LD FB TON

®TON IN TON xTON_Q
i g o )]
xTON_PT | T§5= —ET ET - xTON_ET | T§5s
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Programming

Program
Language .
FBD FE_Ton
TON
*xTON_IN Erucl— 18 (0] xTON_0 IRl
xTON_PT PT ET |- xTON_ET
CFC FE_TON
R
*TON_IN TRUE |8 0 xTON_Q
o —T —l
}(TD N_PT | 1 CTT }(TD N_I:—I' |

® Supported Products
° AX series
® Library

© Standard.lib

584



AX Series Standard Instructions

Chapter 18: CODESYS Basic Instructions

18.22.3. TOF Function (Turn off Delay Timer)

TOF implements a timer with a turn—off delay.

FB/FC Instruction Graphic Expression ST Language
FB TOF TOF FB_TOF(
1ET ET|
PT =,
Q=>,
ET =>);
® Inputs
Name Function Data Type Setting Value
IN If falling edge, starts increasing the internal | BOOL TRUE, FALSE
timer until ET=PT.
PT Time for the delay counter (ms) TIME As each data type suggested.
¢ Outputs
Name Function Data Type Setting Value
Q When IN is FALSE and ET is equal to PT, |BOOL TRUE, FALSE
Qs FALSE;
Otherwise, Qis TRUE.
ET The time elapsed since the timer started. It | TIME As each data type suggested.
will remain unchanged after reaching PT.
® Function

This function implements a timer with a turn—off delay. It increases an internal timer up to a given value.

® Programming Example

In the below example, variable xTOF _IN is used to denote the rising edge of the pulse. Its initial value
is TRUE. The variable xTOF_PT=5s is used to denote the length of the pulse. But when the input value
xTOF _IN is set to FALSE, and the variable xTOF _ET reaches 5s (equals to PT), the output variable
XTOF_Q becomes FALSE.

Feature in the ST/LD/FBD & CFC editor:

Programmin
9 9 Program
Language

ST FB_TOF|
INEES = xTCF_INFNES,
FI| Ti#Ss | 1= ®TOF_PT] TH#Ss l
Wl ALSE | => xT0F_OENER,
ET| Ti#Ss | => XTOF_ET] TH#Ss 15

LD FB_TOF

I(TDF_IN TOF J(TCF_Q
i
uDu In Q (LI
HTOF_FT | T#5s —ET ET - xTOF _ET | T§5s
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Programming

Program
Language g
FBD FBE_Tof
TOF
XTOF_IN [ENag— 11 0 xTOF_Q
XTOF_ET pT %/ £T |- xTOF_ET
CFC

X

XxTOF_Q @
TOF ET |

¢ Supported Products
© AX series
® Library

© Standard.lib
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18.22.4. RTC Function (Real Time Clock)

RTC calculates the elapsed time since a given start time.

FB/FC Instruction Graphic Expression ST Language
FB RTC RTC FB_RTC(
1EN Qfr _
{ppT == EN :=,
PDT =,
Q=>,
CDT =>);
® Inputs
Name Function Data Type Setting Value
EN Turn on the function block. BOOL TRUE, FALSE
TRUE: Rising edge: CDT is set to
PDT and CDT starts increasing.
PDT Preset date and time. DT DT#1970-01-01-0:0:0 to
DT#2106-02-07-06:28:15
¢ Outputs
Name Function Data Type Setting Value
Q TRUE as long as CDT is counting BOOL TRUE, FALSE
coT Date and time elapsed since PDT DT DT#1970-01-01-0:0:0 to
DT#2106-02-07-06:28:15
When EN is FALSE, CDT is
1970-01-01 00:00:00. When EN
is TRUE, CDT starts counting from
PDT in seconds. PDT is set on the
rising edge of EN.
® Function

This function block calculates the elapsed time since a given start time. When EN is TRUE (rising edge),
the time of PDT is set and counted in seconds and output to CDT. Once EN is reset to FALSE, CDT will be

reset to the initial value DT#1970-01-01-00:00:00.

® Programming Example

In the below example, variable xRTC_PDT is the present Date and Time. xRTC_EDT is the output variable

to specify the date and time elapsed since.

Feature in the ST/LD/FBD & CFC editor:

Programming
Program
Language
ST FB_RTC{
ENEGEN := ®xRTC_INGEETEN,
EDT| DT#2024-6-20-14:30:0 | »= xRTC_PDT@EN DT#2024-6-20-14:30:0 ]
CRGIE => xRTC_ORGIEN,
CDT[ DTH2024-6-20-14:32:40 | =>» XRTC_EDT] DT#2024-6-20-14:32:40 | : EETURN]
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Programmin
9 9 Program
Language
LD FB_RTC
%RIC RTC *RTC_Q
lﬁH EN Q i ]
x®RTC_FDT [Ebr#2024-€-20-14:30:0 | —EDT CDT [~ xRTC_EDT [ DrT#2024-6-20-14:36:26 |
FBD FB_RTC
RTC
xRTC_IN Tl EN Q xRTC_Q
®RTC_FDT [foTs2024-6-20-14:30:0 | —PDT CDT (— XRTC_EDT [ DT$2024-6-20-14:30:28 |
CFC FE_RTC
*XRTC_IN «RTC_Q S
xRTC_PDT e O xRTC_EDT

¢ Supported Products
° AX series
® Library

© Standard.lib
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