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VC Series Micro-PLC Programming Manual Preface

Preface

Intended readers

This manual is intended for automation technicians to help them master the programming, system design, and
commissioning of VEICHI programmable logic controllers (PLCs), providing reference for both new and senior learners of
PLC programming.

Content

This manual describes the programming principles, software and hardware programming resources, supported programming
languages, and detailed instructions of VC series PLCs; provides some technical reference, such as high-speed input/output
and communication information; and introduces the application methods of all functions with application instances provided.
Arrangement

The chapters in this manual are organized from the whole to details. The content of each chapter is independent from that
of another. You can read the manual through to gradually understand VC series PLCs to the full extent, or you can just read
some chapters at any time to get some technical reference.

Reading guide

For readers unfamiliar with PLCs

If you have never used PLCs before, it is recommended that you read chapters 1 to 4 first. These chapters explain the
basics of PLCs, including function descriptions, programming languages, program elements, data types, addressing
modes, soft element definitions, program annotation function and programming, application of main program and
subprograms.

For readers familiar with PLCs

If you are familiar with the basic concepts and programming tools of PLCs, you can directly read Chapter 5 "Basic
instructions" and Chapter 6 "Application instructions". These two chapters describe all the instructions of VEICHI VC
series PLCs. To understand how to use sequential function diagrams, high-speed 1/O, interruption, and communication
functions, refer to chapters 7 to 10. To understand the functions of positioning control, refer to Chapter 11 "Positioning
function guide". In addition, Appendix K "Instruction order index table" and Appendix L "Instruction classification index
table" allow you to look up descriptions of corresponding instructions by instruction type and alphabetic ordering of the
English names of the instructions, respectively, which makes the reading easier.

Related documents and references

You can also refer to the following manuals:

. VC1 Series PLC User Manual
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6.5.2 ITD: Instruction for converting an integer to & I0Ng INtEJET ..........cueviiiiiieeiiiiee e
6.5.3 FLT: Instruction for converting an integer to a floating-point number
6.5.4 DFLT: Instruction for converting a long integer to a floating-point NUMDBEr ...,
6.5.5 INT: Instruction for converting a floating-point number to an iNtEger..........cccoviiveiiiiie e
6.5.6 DINT: Instruction for convert a floating-point number to a [oNg INtEGET ........ccoviiieiiiiiee et
6.5.7 BCD: Instruction for converting a word t0 @ 16-bit BCD COUE.........c.coouuiiiiiiiieiiiiieeiiiee e
6.5.8 DBCD: Instruction for converting a double word to a 32-bit BCD cOde ..........ccvvvieieeeiiiiiiiieiiee e
6.5.9 BIN: Instruction for converting a 16-bit BCD cOde t0 & WOId ..........ccoviuiiiiiiiiieiiieee e
6.5.10 DBIN: Instruction for converting a 32-bit BCD code to a double word.............ccccceeeiiiiiiiiiiie e,
6.5.11 GRY: Instruction for converting a word to a 16-bit gray COAe..........ccceiiiiiiiiiiiiie e
6.5.12 DGRY: Instruction for converting a double word to a 32-bit gray Code...........ccccveeviiiieiiiiee e
6.5.13 GBIN: Instruction for converting a 16-bit gray code t0 @ WOId .............eeieeiiiiiiiiiiiiee e
6.5.14 DGBIN: Instruction for converting a 32-bit gray code to a double word
6.5.15 SEG: Instruction for converting a word to @ 7-SegMEeNt COUE ........ccoiuiiiiiiiiieiiiiie et
6.5.16 ASC: ASCII code CONVEISION INSLIUCHION .......vviiiiiiieiiiiee ettt e e
6.5.17 ITA: Instruction for convertinga 16-bit hex data to an ASCIlI COUE.........oeeiiiiiiiiiiiieeiiiee e
6.5.18 ATI: Instruction for converting an ASCII code to a 16-bit hex data...........ccoocuvieiiiiiiiiiiiie,
6.5.19 LCNV: Project CONVErSiON INSTIUCTION ........coiiiiiiiiiiiitee ettt e e e e e e e e e e s innneeeeas
6.5.20 RLCNYV: Floating-point project conversion instruction
6.6 WOrd 10giC OPEration INSIIUCTIONS. ... ..utiiiiieee ettt ettt e e ekt e st e e s nb e e e e st et e e abe e e e s nnneeeeanrneeenan
6.6.1 WAND: WOrd AND INSEIUCTION .....eoiuiiiiiiiiiiee ettt ettt ettt e e e e et e s e e e s nneee s
6.6.2 WOR: INT OR INSIIUCLION ....ceiiiiiteiiiee ettt ettt et e st e e ettt e e s e e e e sab e e e e aabr e e e nann e e e s nreeeas
6.6.3 WXOR: WOrd XOR INSIFUCLION ....ciiiiiiiiiitiiiee ettt ettt ettt e e e e et bt e e e e e e s nsbbee e e e e e e e sannneaeeeas
6.6.4 WINV: WOrd INV INSTIUCTION ......eeiiiiei ittt ettt e e e e e ettt e e e e e e s bbb aeee e e e e e s annntaeeeas
6.6.5 DWAND: Double Word AND INSEIUCHION .......cciiiiiiiiiiieie ettt e e e e e e e e e e e s ineneeeeas
6.6.6 DWOR: Double WOrd OR INSEIUCHON ........uiiiiiiiiiiiiiiie ettt e e e et e e e e e e s e ineeaeeeas
6.6.7 DWXOR: Double WOrd XOR INSIIUCLION ......ccuuiiiiiiiieiiiiee ettt ene e e sneee s
6.6.8 DWINV: Double word Negation INSTIUCTION ...........cueiiiiiieeiiiiie ettt e e sneee s
6.7 Bit Shift @and rotate INSIIUCTIONS .......couiiiiiiiiie et s bt e et bt e e st e e e s anbe e e e anbneeenae
6.7.1 ROR: 16-bit rotate right instruction....
6.7.2 ROL: 16-bit rotate |eft INSITUCTION...........eeiiiie e e e e
6.7.3 RCR: Instruction for 16-bit rotate right with carry flag Dit.............coooii e
6.7.4 RCL: Instruction for 16-bit rotate left with carry flag bit............oooiiiiiiii
6.7.5 DROR: 32-bit rotate right INSIIUCTION .........ciiiiiiiiiiiiie e e e e e e s e e e e e e s e esaraaeee s
6.7.6 DROL: 32-bit rotate [eft INSTIUCION .........cocuiiiiiiiiieiie e
6.7.7 DRCR: Instruction for 32-bit rotate right with carry flag bit
6.7.8 DRCL: Instruction for 32-bit rotate left with carry flag bit ...
6.7.9 SHR: 16-bit Shift FIght INSTIUCHION .....coiie e e e e e et e e e e e e s e nneeeeeas
6.7.10 SHL:16-bit Shift [eft INSIrUCHON. .....cc i e e e e e e e e e eeeas
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6.7.11 DSHR: 32-hit shift right instruction
6.7.12 DSHL: 32-bit shift left instruction
6.7.13 SFTR: Bit string shift right instruction
6.7.14 SFTL: Bit string shift 1eft INSITUCTION ........oeiiii i eaaaa s
6.8 PeriPNEral INSIIUCTIONS ........eiiieii ittt ettt e s bt e ekt e e et e e s nr e e e e as b et e e aann e e e snreeeeanrneeenan

6.8.1 FROM: Instruction for reading words from a special module buffer register...........ccooevvviiiiniveeinienn.
6.8.2 DFROM: Instruction for reading double words from a special module buffer register
6.8.3 TO: Instruction for writing words from a special module buffer register...........ccocceeieiiiii e,
6.8.4 DTO: Instruction for writing double words from a special module buffer register ............cccccceeeeviiinnnen..
6.8.5 VRRD: Instruction for readingthe value of an analog potentiometer ............cccccvviveee i,
6.8.6 REFF: Instruction for setting input filtering CONSTANT............ccviiiiiiie e
6.8.7 REF: Instruction for immediately refreshing I/O
6.8.8 EROMWR: EEPROM write instruction ................
6.8.9 PR: PHINtING INSIIUCTION ......eiiiiiiii ettt e bt e st e et e e e e bt e e e nann e e e s nneee s
6.8.10 TKY: NUMETIC KEY iNPUL INSITUCTION ......vviieiiiiiie ettt ettt e et e st e e st e e e s nte e e s nnneeeesnneeeeas
6.9 Real-time ClOCK INSIIUCLIONS .......o.tiiitii ittt ettt b et e et e et e et eene e
6.9.1 TRD: Real-time cloCk read INSIIUCTION .........ccutiiiieiiieii et
6.9.2 TWR: Real-time ClOCK WITTE INSIIUCTION........coiiiiiiiiiiie ettt e e eee s
6.9.3 TADD: Clock addition INSTIUCTION........ccciiiiiieiiiit ettt e et e e nneee s
6.9.4 TSUB: ClOCK SUDEraCHioN INSTIUCTION ........viiiiiiiiieiiiece ettt e e e eas
6.9.5 HOUR: Chronograph iNSLIUCLION ..........oiiiiiiiiiii ettt et e e st e e e nnte e e s snaeeeeaneeeeas
6.9.6 DCMP: (=, <. >, <>, >=, <=)Date comparison iNSIrUCHION ...........cccceeiiiiiiiiiiiie e
6.9.7 TCMP: (=, <. >, <>, >=, <=)Time comparison iNSrUCION ..........c..eeiiiiiiiiiiiiiiiee e
6.9.8 HTOS: Instruction for converting hour-minute-second data to SECONdS .............eevveeeiiiiiiiiieeiee e
6.9.9 STOH: Instruction for converting seconds to hour-minute-second data..............ceeeeeeiiiiiiieeeeeennniiiieeee.
6.10 High-Speed /O INSIIUCTIONS ... .uiiiiiiiie ettt et bt e et e e s nb et e e b b et e e et et e e s nn e e e e anreeenaaes
6.10.1 HCNT: Instruction for driving the high-Speed COUNET ...........cooiiiiiiiiiie e

6.10.2 DHSCS: Instruction of setting the high-speed count COMPAriSON............ccvviiiiiieeiiiie e

6.10.3 DHSCI: Instruction for triggering interrupt based on comparison of high-speed count......................... 157
6.10.4 DHSPI:Triggering interrupt Instruction based on comparison of absolute high-speed output positions159
6.10.5 DHSCR: Instruction for resetting the high-speed count comparison

6.10.6 DHSZ: High-speed count range comparison instruction
6.10.7 DHST: High-speed count table compariSon iNSTUCHION ..........coiueieiiiiieeiiie e
6.10.8 DHSP: Instruction for pulse output based on high-speed count table comparison.............cccccceevvneen. 164
6.10.9 SPD: Frequency Measuring INSTUCTION ..........uiiiutrieiiiiee ettt et ettt e e sbr e e e sbnr e e s nnnneeesnnreeeas
6.10.10 PLSY: High-speed pulse outpUt INSTIUCTION ..........ciiiiiiiiiiiiie e
6.10.11 PLSR: Instruction for count pulse output with acceleration/deceleration
6.10.12 PLS: Envelopepulse output instruction
6.10.13 PWM: PUISE OUIPUL INSTIUCHION .....eeiiiiiiie ettt sttt e e nneee s
6.11 CoNntrol CAlCUIAtION INSIFUCTIONS .....o..veiie ittt e et bt e e et e e s bb e e e e bt et e e aabbe e e s anbeeeeanbneeenan
6.11.1 PID: FUNCHON INSTIUCTION ...eeiiiiiieiitee ettt ettt ettt e e bttt e e s b e e e ebb e e e nnnre e e s nbeee s
6.11.2 RAMP: Ramp signal OULPUL INSTIUCTION ......cciiiiiiiiiiiiie et e e e e e e e e s
6.11.3 HACKLE: Sawtooth wave signal output INSTIUCTION ...........evviiiiieiiiii et
6.11.4 TRIANGLE: Triangle wave signal output iNStIUCHION ...........ueeiiiiiiiiiiiiiiee e
6.11.5 ABSD: Cam absolute cONtrol INSIIUCTION ..........coiiiiiiiiiieeiiie e
6.11.6 DABSD: Double word cam absolute control iNStrUCLION ..........c.ccoviiiiiiiiiiciie e
6.11.7 ALT: Alternate OULPUL INSTIUCTION ......c..uiiiiiiee e ettt e e e e e e e e e et e e e e e e s st ar e e e e e e s eennraeeeas
6.12 COMMUNICALION INSIIUCHIONS ......viiitiiitie ettt b et b et et e b e e b e e b e e e b e e e be e e neeenes
6.12.1 MODBUS: Master station communication instruction
6.12.2 XMT: Free-port SENdiNg iNSTIUCHION .........eiiiiiiiiiiiiiee ettt e e et e e e e e e e teen e e e e e e e enneeeeeeas
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6.12.3 RCV: Free-port reCeIVING INSIIUCTION .........iiiiiiiiiiiiiie e et e e e e e e e st e e e e e e s stb e e e e e e s ensnnaaeees
6.12.4 MODRW: Modbus read/write instruction
6.13 CRECK INSITUCTIONS ...ttt ettt ettt ettt e et e e ekttt e e e sttt e e s b bt e e et be e e e ambe e e e e bt e e e e s beeeeanbeeeesnbeeesanbneeennn
6.13.1 CCITT: ChECK INSLIUCLION ...ceeteiieiieee ettt ettt e et e e e st e e et e e e nnbeeeesbbeee s
6.13.2 CRCL16: CheCK INSIIUCTION .......eeiiiiee ettt e e e e e ettt e e e e e e atbbe e e e e e e s anseeseeeeaeesaannnnaneeas
6.13.3 LRC: CheCK INSTIUCHION. ... ieieieiiee ettt ettt e e e ettt e e e e e e ettt e e e e e e e mnbaeeeeeaeesannbaneeeaaesaannnseneeas
6.14 Enhanced bit processing instructions
6.14.1 ZRST: Instruction for resetting bits to 0 IN DAICH ........oooiiiiiiiiii e
6.14.2 ZSET: Instruction for resetting bits iN DAtCh............oooiiiiiiiiii e
6.14.3 DECO: DeCOAING INSIIUCLION .. .eeiiiiiiiiiiiiiie e e e ettt e e e e e eet e e e e e e e sttt e e e e e e et b e e e e e e e e sasbbaaeaeeeeseaannaneeas
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6.14.5 BITS: Instruction for counting on Dit iN WOFG ............coiiiiiiiiiiieieie e

6.14.6 DBITS: Instruction for counting on bit in double word

6.14.7 BON: Instruction for judging on DIt iN WO .........c.eeiiiiiiiiiiiiii et
6.15 WOrd CONEACE INSTIUCLIONS ......eiiiieetii ettt ettt b ettt e e bt e b e e bt et e e et e e ne e
6.15.1 BLD: Word bit cONtact LD INSIIUCHION .......coiiiiiiiieiiieiiieiiee st
6.15.2 BLDI: Word bit cOntact LDIINSTIUCLION ......ccuviiiiiieiiieiiiieiiee ettt
6.15.3 BAND: Word bit contact AND INSEIUCHION. .......ciiiiiiiieiiiiie ettt e e e e sneee s
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6.15.5 BOR: Word bit cOntact OR INSTIUCHION ......coiiiiiiiiiiieiiiiee ettt
6.15.6 BORI: Word bit contact ORI INSIIUCTION .....c..ueiiiiieiiieiiiieiiee et
6.15.7 BOUT: Word bit COIl OUPUL INSITUCTION ....ccoiueeiieiiiiie ettt et e st e e e neee e s eeesnneeeeas
6.15.8 BSET: Word bit COIl SEINSIIUCTION ........uiiiiiiiiiiiiiieiee e e e e
6.15.9 BRST: Word bit coil reset instruction
6.16 CompPAarisON CONLACE INSIIUCTIONS........ciiiiiiieiitii et e ettt e e s b et e ettt e s sbe e e e s nnneeeeanbneeenae
6.16.1 LD (=, <, >, <>, >=, <=): Integer comparison LDXXINStIUCON .........cueeiiveiiiiiiiie e 199
6.16.2 AND (=, <, >, <>, >=, <=): Integer comparison AND XiNStrUCHION .........cocvveiiieiiiesieesiie e 200
6.16.3 OR (=, <, >, <>, >=, <=): Integer comparison ORXINSIIUCHION .......c.cecvieiiieiiie e e 201
6.16.4 LDD (=, <, >, <>, >=, <=): Long integer comparison LDDXINStrUCtioN ..........cccevivieiieeiiiieiiiesiee e 202
6.16.5 ANDD (=, <, >, <>, >=, <=): Long integer comparison ANDDINStrUCtiON ..........c.cccevevivriieesiiveenneeens 203
6.16.6 ORD (=, <, >, <>, >=, <=): Long integer comparison ORDXXINStrUCION.........ccccccvveerieiiieiiieerieeneeeens 204
6.16.7 LDR: Floating-point number compariSON iNSTTUCHION .........cuviiiiiiieiiiiee et 205
6.16.8 ANDR: Floating-point number compariSon INStIUCHION ..........cooiiiiiiiiiiie e 206
6.16.9 ORR: Floating-point number compariSON INSTIUCHION..............ciiiiiiiiiiiiii e 207
6.16.10 CMP: Instruction for setting integer compariSON t0 ON ..........coiiiiiiiiiiiie e 209
6.16.11 LCMP: Instruction for setting long integer comparison t0 ON............ccooiiiiiiiiiiiiieee e 209
6.16.12 RCMP: Instruction for setting floating-point number comparison t0 ON ..........cccooiveeeiiiiiie e 210
6.17 Bulk data proCeSSING INSIIUCTIONS ......ceiiiiiieiiiite ettt ettt e et e e sbe e e e s bb e e e e abbe e e e aabn e e e s anbeeeeanbneeenan
6.17.1 BKADD: Bulk data addition operation iNStrUCLION ...........coicuiieiiiiie it
6.17.2 BKSUB: Bulk data subtraction operation instruction
6.17.3 BKCMP=,><,<>,<=,>=: Bulk data compariSon iNSIUCLION ..........ooiiuuiiiiiiee it 211
6.18 DAtaShEEL INSIIUCTIONS ... ettt e e oottt e e e e e e ekttt e e e e e e e sbeeeeeea e e s e nneeeeeeaeesannnnsseaeaaeeannnnsneeeas 212
6.18.1 LIMIT: Upper/lower limit CONtrol INSTIUCTION ...........eiiiiiiiiiiiii e e 212
6.18.2 DBAND: Deadband CONtrol INSIUCHION ..........oiiiiiiiiiiiieiite e e 213
6.18.3 ZONE: ZONE CONEIOl INSIUCTION ......eeiiieiiiieiiiee ittt st e e e e

6.18.4 SCL: Coordinatesetting instruction
6.18.5 SER: Data SEarCh INSIIUCTION ........uuuiuiiiiiiiiiii s sasannnns s nannnnnn




VC Series Micro-PLC Programming Manual Preface

6.19 Character StrNG INSIIUCHIONS .......iiiiiiiiiiiiee e ettt e e e e e s e e e e e e e s st aeeaeeeesaasateseaaeeesaassssseeeeeesanssssreeens
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6.19.3 STRRIGHT: Instruction for reading a string from right .............cooiiiiiiiiie e
6.19.4 STRLEFT: Instruction for reading a String from 1€t ...........ccviiiiiii e
6.19.5 STRMIDR: Instruction for reading any characters of @ String ...........ccoceviiiiiiniee e
6.19.6 STRMIDW: Instruction for replacing any characters of a string
6.19.7 STRINSTR: String SEArCh iNSIIUCTION ......ceiiiiiiiiiiiiiee e e e e e e e s e e e e e e s eeaaraeeeas
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6.20.2 SAVER: Instruction for writing data to an extension file regiSter .........cccoccvviiiie i 222
6.20.3 INITR: Instruction for initializing an extension register
6.20.4 LOGR: Instruction for 10gging on an eXteNSION FEQISTEN ..........curuiiiiiiiiie et 224
6.20.5 INITER: Instruction for initializing an extension file register..........ooviiiiiiiii e 225
6.21 POSItIONING INSITUCTIONS ......eeieitiii e ettt ettt e e sttt e sttt e e et e e e snte e e e s aeeeeeasbeeeeamseeeeanbeeeeasbeeeeanseeeesnseeeeanneeeennns
6.21.1 ZRN: ZEr0 retUrn INSIIUCTION ......eeiiiiiiiiee ittt ettt st e e et et e ne e e
6.21.2 PLSV:Variable speed pulse OUtPUL INSTIUCTION ........coiviiiiiiiiieiiieee et
6.21.3 DRVI: Relative position CONrol INSIUCTION .........c.ueiiiiiiieiiiiie et
6.21.4 DRVA: Absolute position CONIOI INSTIUCTION .......uevieiiiiie ettt
6.21.5 DSZR: Instruction for zero return With DOG ........c.c.eoiiiiiiiiiiieiiee e
6.21.6 DVIT: Interrupt poSitionNing INSLIUCION ........ccuuiiiiiiiie ettt e st e e et e e s sneeeeesnneeeeas
6.21.7 STOPDV: Pulse output STOP INSTIUCTION. .......coiiiiiiiiiiee ettt e e e e e e e e e eeeas
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6.23.1 RND: Instruction for generating random NUMDEIS..........coociiiiiiiiiiiii e 249
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Chapter 1 Product overview

This chapter briefly describes the product elements, programming software platform, and network configuration and application
of VC1 series PLCs.
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O = o To [0 T g { (o Yo [8 T[] o OO 1
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1.1 Product introduction

VC series are integrated PLCs with built-in high-performance microprocessors and core computing control systems, integrating

input and output points, expansion module bus, etc. I/O extension modules and special modules are also included in these series.

The main module integrates 2 to 3 communication ports. VC2/3/5 series PLCs can be directly connected to the network while

other series PLC main modules can be connected to the field bus network through the fieldbus expansion modules. The 1/O

configured on the main modules also includes high-speed counting and high-speed pulse output channels, which can be used for

precise positioning. They are equipped with abundant built-in programming resources, adopt three standardized programming

languages, and can implement commissioning and monitoring through the powerful Auto Studio programming
software.Furthermore, optimal security protection mechanisms are provided for user programs.
1.1.1 Product performance and specifications
Table 1-1 Performance and specifications of PLC main modules
N VC5 (Planning) ves Vo2 VC1 VC1S
nnin
ame LIt (Planning) (Planning)
8in/6 out 8in/6 out
12 in/8 out 12 in/8 out
14 in/10 out 14 in/10 out
Digital 1/O point 16 in/16 out 16 in/16 out 16 in/16 out 16 in/14 out 16 in/14 out
9 P 32in/32 out 32in/32 out 24 in/16 out 24 in/16 out
36 in/24 out 36 in/24 out
16 in/14 out/ 16 in/14 out/
2 Al/l1 AO 2 Al/1 AO
Max. number of | g, , 512 128 128 60
logical I/O points
Max..number of 8 8 8 8 None
special modules
2x100 kH
. 8x200 kHz (for | 3x100 kHz (for | 3x100 kHz (for | 2100 kHz
High-speed ) ) . (for
None transistor output | transistor transistor .
pulse output only) output only) output only) transistor
Y P y P y output only)
Smglé'phase 8x200 kHz 2x50 kHz + 6x10 kHz 6x10 kHz
counting channel
Two-
wo-phase 4x200 kHz 1x30 kHz + 35 kHz 15 kHz
counting channel
Max.frequency
I/0 sum of the high- 1600 kHz 1600 kHz 80 kHz 60 kHz 60 kHz
speed counters
. Applying
Appl
Applying digital Applying digital Applying digital dipri)t;lllrf]i?terin digital
filtering for X0 to filtering for X0 to | filtering for X0 9 9 filtering for
for X0 to X7.
L X7. X7. to X5. S X0 to X7.
Digital filtering L _ o Input filtering .
Input filtering Input filtering Input filtering constant Input filtering
constant range: constant range: constant range: range: 0-60 constant
0-60 ms 0-60 ms 0-60000 us msg ' range: 0-60
ms
Max. . 2 A/ 1 point
Resistive . :
curre load 8 A/ 4 point group common terminal
nt of 8 A/ 8 point group common terminal
the | i
nductive | 520 v AC, 80 VA
relay | load
outpu
Lamp
t 220 V AC, 100 W
. load
point
Max.
curre | Resistive | Output point: 0.5 A/1 point
ntof | load Others: 0.5 A/1 point; 0.8 A/4 point; 1.6 A/8 point
the Above 8 points, the total current increases by 0.1 A for each addition point

1
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N VC5 (Planning) Ves ve2 VC1 VC1S
annin
ame 9 (Planning) (Planning)
transi YO-Y7: 7.2 W/24 YO, Y1: 7.2
t Inducti VvV DC YO, Y1,Y2: 7.2 W/24 V DC W/24V DC
stor 1 Inauetive 1 15 wirea v be
outpu | load Others: 12 W/24 | Others: 12 W/24 V DC Others: 12
t VvV DC W/24 V DC
point YO-Y7: 0.9 W/24 Y0, Y1: 0.9
Lamp V DC YO, Y1,Y2: 0.9 W/24 V DC W/24V DC
load 1.5 W/24V DC
Others: 1.5W/24 | Others: 1.5W/24V DC Others: 1.5
VvV DC W/24V DC
User program 64 kstep (128 kB) 64 kstep (128 32 kstep (64 16 kstep (32 6 kstep (12
kB) kB) kB) kB)
Permanent
storage after Yes
P power outage
devicz Max. number of Bit element: Bit element:
elements for All the soft All the soft All the soft full range ' full range
which data is elements except elements except 9 Word
elements Word element:
saved at power R R 2000 element:
outage 2000
Hardware support | Backup battery Backup battery Backup battery | EEPROM, EEPROM,
and endurance for storage of 3 for storage of 3 for storage of 3 | permanent permanent
time years years years storage storage
100 ms precision: T0-T209 100 ms precision: TO-T209
Timer 10 ms precision: T210-T479 10 ms precision: T210-T251
1 ms precision: T480-T511 1 ms precision: T252-T255
16-bit increment counter: C0-C199 16-bit increment counter: CO—C199
32-bit increment and decrement
Counter cour\.terf €200-C235 32-bit increment and decrement counter: C200—
32-bit high-speed counter: C236—
C235
Soft C263
element 32-bit high-speed counter: C236-C263
resourc
es
Data register D0-D7999, 0-R32767 D0-D7999
Local data
. V0-V63
register
Indexing register | Z0-Z15
Special data
re‘;istler SD0-SD1023 SD0-SD1023 SD0-SD1023 SD0-SD511 SD0-SD511
Auxiliary relay M0-M10239 M0-M10239 M0-M2047 MO0-M2047
Local ili
ocal auxiliary LMO—LM63
relay
Special auxiliar SMO-
pecialawdialy 1 symo-sm1023 SMO-SM1023 | SMO-SM1023 | SMO-SM511
relay SM511
State relay SO- S4095 SO- S4095 S0- S1023 S0-S1023
'Internal t.|med 3 3 3 3
interruption
Interrup
. External
tion . . 16 16 16 16
interruption
resourc -
e High-speed
counter-based 8 8 8 8
interruption
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N VC5 (Planning) Ves ve2 VC1 VC1S
annin
ame i (Planning) (Planning)
Serial port-based
. . 12 12 6 8
interruption
Interruption after
/ 8 3 2
PTO output
Int ti ft
.n errup |9n after / 1 / /
interpolation
Interruption when
passing a / 8 / /
position
Int ti t
nterruption a 1 1 / 1
power outage
Running time of
a basic 0.09uS 0.09uS 0.09uS 0.2uS 0.2uS
instruction
Supportin
ga
Supporting a Supporting a . minimum
.p.p g .p.p g Supporting a
minimum of minimum of - of
. . minimum of )
Regular . uninterrupted uninterrupted . uninterrupt
Real-time clock uninterrupted None
output of 3 years | output of 3 years ed output
output of 3 years
after power after power of 3 years
after power outage
outage outage after
power
outage
Analog
. None None None None None
potentiometer
PORTO: RS232 PORTO: RS232 PORTO: RS232
PORT1: RS485 ' .
PORT1: RS4g5 | PORTI:RS485
PORT2: RS485 .
PORT2: RS485 | PORT2:RS485 PORTO:
L PORT3: CAN .
Communication PORT3: CAN PORT3: USB RS232
PORT4: Network . . .
port port PORT4: Network (Note :Port 2 is expansion of PORT1:
icati RS4
PORTS: USB port . communication port) S485
Commu PORT : Network PORTS: USB
nication port
EtherCAT
CANopen,
_— Modbus-TCP,
Communication .
rotocol Modbus, free- Modbus, free-port, N:N, and programing port protocols
P port, N:N,
programming
port protocol
Access Upload password
control password tvpe Download password
and yp Monitoring password
user Subprogram password
progra Disable upload Supported
m Disabl
. isable
protecti ) Supported
on formatting
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ina) VC3 VC2
Name VC5 (Planning (Planning) (Planning) VC1 VC1S
Real-time clock, . Available Available Available
. ) Available None
clock instruction
Data and clock Available Available Available Available
comparison None
instruction
Floating-point Available Available Available Available
number
. None
operation
instruction
Positioning Available Available Available None None
instruction
Available Available Available Available PLS
High-speed 1/0 instruction is
instruction not
supported
Modbus and Available Available Available Available .
. . . Available
inverter instruction
Read/write
EEPROM None None None None None
instruction
Control and Available Available Available Available Support PID
calculation instruction
instruction only
Character string Available Available None None None
instruction
Batch data Available Available None None None
processing
instruction
Datasheet Available Available None None None
instruction
None None None None None
Memory card
instruction
200,000 hours, fixed on the ground, with mechanical stress approximating zero and
Mean Relay output temperature and humidity control
time 100,000 hours, fixed 9”_ the ground, with mechanical stress approximating zero, no
betwee temperature and humidity control
n 300,000 hours, fixed on the ground, with mechanical stress approximating zero and
failures temperature and humidity control
(MTBF) Transistor output | 150,000 hours, with mechanical stress approximating zero, no temperature and humidity
control
220V AC/15 | 1s ON/1s OFF, 3,200,000 times
Service VA/sensitive
life of
the
output 220 VAC/30 | 1s ON/1s OFF, 1,200,000 times
relay VA/sensitive
contact
s
220V AC/72 1s ON/1s OFF, 300,000 times
VA/sensitive
Power
supply Input voltage 85V AC-264 V AC (normal operation)
charact | range
eristics
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VC3 VC2
(Planning) (Planning)

Name VC5 (Planning) VC1 VC1S

Notes:

1. For details about product specifications, installation instructions, and operation and maintenance of VC1 series PLCs,
refer to the VC Series PLC User Manual.

2. For details about product specifications, installation instructions, and operation and maintenance of VC2 series PLCs,
refer to the VC2 Series PLC User Manual.

3. For details about product specifications, installation instructions, and operation and maintenance of VC3 series PLCs,
refer to the VC3 Series PLC User Manual.

4. For details about product specifications, installation instructions, and operation and maintenance of VC5 series PLCs,
refer to the VC5 Series PLC User Manual.

5. The backup battery can support storage of 3 years in working environments of 25 °C.

1.1.2 Appearance of VC1, and VC1 series main modules

Figure 1-1 shows the appearance and structure of VC1 series main modules (using VC1-1614MAT as an Application instance).

2 OO
.

Power supply

RS-485
- @@

Input terminal

[ i{ﬁ

Port3-USB

Input signal indicators

OO00000OE |
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O & D\'

WR R —
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VC1-1614MAR O000Q00O0 N
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Expansion port-left side
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Mode seletion //

Serial port RS232

Qutput signal indicators
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Figure 1-1 Appearance and structure of VC1, and VC1 series main modules
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PORTO0 and PORT1 are communication ports. PORTO0 adopts the RS232 level and the Mini DIN8 socket. PORT1 and PORT2 of
the VC1 series adopt the RS485 leve, PORT3 is Type-C port.

1.2 Auto Studio programming software

Auto Studio is programming software designed for VC1S, VC1, VC2, VC3 and VC5 series PLC products. This software can be
downloaded at the company website.

Auto Studio programming software is standard Windows software and a graphical PLC programming tool, operated by using a
mouse and keyboard. Three standard languages are available for programming: ladder diagram (LAD), instruction language (IL),
and sequential function chart (SFC).

The Auto Studio programming software is connected to a PLC by using a serial programming cable. Modbus network programming
can also be implemented through serial port conversion, and remote programming can be implemented through Modbus. For
details about Modbus programming and remote monitoring, refer to the Auto Studio Programming Software User Manual.
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1.2.1 Basic configuration

The Auto Studio programming software operates on IBM PC microcomputers or compatibles, and needs to be installed ina
Microsoft Windows series operating system. Compatible operating systems include Windows 98, Windows Me, NT 4.0, Windows
2000, and Windows XP.

Table 1-2 describes the minimum and recommended configuration required by Auto Studio.

Table 1-2 Basic configuration conditions of Auto Studio

ltem Minimum configuration Recommended configuration
CPU Equivalent to Intel's Pentium 233 or higher Equivalent to Intel's Pentium 1G or higher
Memory 64 MB 128 MB
Graphics Can operate at the resolution of 640 x 480 in | Can operate at the resolution of 800 x 600 in
card 256-color mode 65535-color mode
Communicat | An RS232 serial port provided by a DB9 type socket is required (or you can use the USB interface,
ion interface | but a USB-RS232 converter is required).
Oth?r Programming cables designed for VEICHI PLCs
devices

1.2.2 Installation process of the Auto Studio programming software

The Auto Studio installation package released by Suzhou Veichi Electric Co.,Ltd. is a standalone executable program. Double-
click it to start the installation process and then install it step by step according to the installation wizard. You can choose an
installation path as required.

After the installation is complete, the VEICHI program group appearson the Start Menu, and the installer also generates a shortcut
icon of Auto Studio on the desktop. You can double-click the icon to run the program.

Uninstallation: The software can be uninstalled on the Windows Control Panel. To upgrade and install a new version of Auto Studio,
the earlier version needs to be uninstalled first.

1.2.3 Running interface of Auto Studio

The main interface of the program generally consists of seven parts: menu, toolbar, project manager window, instruction tree
window, message window, status bar, and workspace.

Menu Toolbar

=
FLE ED VIEW LADDER PLC DEBUG TOOL WINDOW HELP

Dy AR Bs E@OE. vy PP B3O 2
BOO++ 4 ki o L= b st GO — | e
ProjectMarager v B X [ MAIN x

=4 3210ve1) Variable addr. |Variable Name |Variable Type |Data Type |Comments

=
N e BooL
ey oo
TEMP BOOL

£+ Program block
(& MAIN
7 seRL

Project == i wm

- Global variable t:
Manager
window

[ |

2] Data block

Qutput Window

W 4 5 \Compile { Comunication |} Convertion /Find

OVF Row: 1, Col: 1

Message window Workspace

Figure 1-4 Main interface of Auto Studio

Refer to the Auto Studio Programming Software User Manual for details about how to use the Auto Studio programming software.
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1.2.4 Programming cable

Customers can use the serial programming cable provided by VEICHI to program and perform commissioning on the PLC.

Figure 1-5 shows the connection of a programming cable.

Figure 1-5 Programming cable connection

1.3 Communication function

The main module of VC1/VC1S series micro-PLC integrates two serial ports: PORTO ,PORT1 and one USB port. PORTO and
PORT1 suppor firmware upgrade and programming.These serial ports adopt the Modbus and N: N communication protocols, and
the user-defined free-port protocol is also applicable. The PORTO port cannot be used for N:N network connection.

1.3.1 Modbus communication network

An VC series PLC can form a Modbus RS485 network with other intelligent instruments or devices, such as inverters and PLCs,
through the RS485 interfaces PORT1 and PORT2 or through PORTO (when using PORTO, a RS232-RS485 converter is required).
The maximum communication distance is 1200 meters and the highest communication baud rate is 115200 bit/s. You can select
the RTU transmission mode.

An VC series PLC can be connected to an inverter, PLC, touch screen, or instrument through the RS232 interface PORTO0. The
maximum communication distance is 15 meters and the highest communication baud rate is 115200 bit/s.

For details about Modbus communication,refer to Chapter 10"Communication function guide" and Appendix G "Modbus
communication protocols".

1.3.2 N:N communication network

VC1S, VC1, VC2, VC3 and VC5 series PLCsare configured with the N:N communication protocol developed by VEICHI, which
can be applied to form an N:N communication network through the RS485 interfaces PORT1 and PORT2. With the conversion of
RS232 to RS485, the PORTO port can also be used for N:N network connection.

The N:N communication protocol allows 2 to 32 PLC stations to exchange data with each other. The highest communication baud
rate is 115200 bps. This protocol can be applied to form a single-layer or double-layer network.

For details about N:N communication, refer to Chapter 10 "Communication function guide".
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1.3.3 Free-port network

The free-port protocol is a protocol mode in which the communication is performed based on user-defined communication data
formats. It supports two data formats: ASCII and binary. In this communication port mode, a PLC can be used to communicate
with various devices that use user-defined formats, such as inverters, barcode scanners, instruments, and other intelligent devices
that adopt free communication protocols. APLC can communicate with one device in RS232 or RS485 mode, and it can also form
an RS485 network with multiple devices.

For details about the free-port protocol communication, refer to Chapter 10 "Communication function guide".
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Chapter 2 Function Description

This chapter briefly describes the programming resources and principles and system configuration method of VC series PLCs,
how to set the PLC running and operation mode, and the various functions and software tools related to system commissioning.
For details, refer to the Auto Studio Programming Software User Manual.
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2.1.1 Programming FESOUICES .......uuvueieeeeeeieittteeeeeeasaeurseeeeeeasaasaasaetaaeesaasastseeeeaesaassstaaseaeeessansssssaeaeeessassnseeaeeesan 12

2.1.2 PLC operating mechanism (Scan cycle model)

2.1.3 User program running watchdog ...
2.1.4 Constant scan operation mode

2.1.5 User file dOWNIOAd NG STOTAGE .......uueieiiiiie ettt e et e ettt e e abee e e s s e e e e anbneeenaes 15
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2.1.8 Digital filtering fOr iNPUL POINTS .......iuiieeiiiiie et e et e e e st e e s sateeeesrbeeeesnraeeessnneeeeantneeesnns 16
2.1.9 No battery mode
2.1.10 USEr Program PrOTECHON. .........utiiiteeee ittt e ettt ettt e e sttt e e et e e s bt e e e ettt e e aabe e e e sne e e e e asbe e e e asbeeesnnneeeeanbneeennns 16
2.2 SYSEM CONTIGUIALION .....eiiiteee ettt ettt e ket e et e e e bt e e e bbbt e e sb et e e aa b bt e e e ket e e e st e e e e e nb e e e e anbbe e e e nane s 17
2.2.0 SYSLEIM DIOCK ...ttt e et bt e et e e e s b e e et b e e e et e e e e nnne e e e anrr e e e e 17
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2.3.3 Setting the state of output poiNtsin the StOP STALE.......coi i 25

2.4 System commissioning

2.4.1 Program download and upload

2.4.2 Error reporting mechanism

2.4.3 Modifying the user Program ONIINE ............coii i e e e e e e s e e e e e e s sbbnrreeaaeeaan 28
2.4.4 Clearing and fOrMATING .......cooiiiiiiii ittt e ettt e et e e e s b e e e e sttt e e s bbe e e s nnneeeeanbreeenaes 28
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2.4.7 Generating data blocks from RAM
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2.1 Programming resources and principles

2.1.1 Programming resources

Table 2-2 VC1 programming resources

Name

Specification and description

Max. number of

128 (theoretical value)

1/O points
110
) . Number of
Configuration ]
extension 15
modules
User program
i . 16 ksteps
User f!le capacity p:
capacity Block size 8000 D elements
. Basic instruction | 0.2 us/instruction
Instruction Appiication
speed . PP ) A few us — hundreds us /instruction
instruction
Basic instruction | 32
Number of Application
instructions ) PP ) 234
instruction
1/O points 128 inputs/128 outputs (inputs: X0—X177; outputs: YO-Y177)oe1

Auxiliary relay

2048 (MO-M2047)

Local auxiliary
relay

64 (LMO-LM63)

Special auxiliary
relay

512 (SM0-SM511)

power outage

Soft el " State relay 1024 (S0-S1023)
oft elemen -
Timer 256 (TO-T255)0te 2
resourcesnte’
Counter 256 (C0-C255)0te 3
Data register 8000 (D0-D7999)
Local data
; 64 (VO-V63)
register
Indexing register | 16 (Z0—Z15)
Special data
pe 512 (SD0-SD511)
register
External input- 16 (interruption triggering edges can be defined by users, corresponding to the rising and
based falling edges of the X0 to X7 terminals)
interruption
High-speed
counter-based 8
. interruption
Interruption -
Internal timed
resources . . 3
interruption
Serial port-
based 6
interruption
Interruption after 2
PTO output
Interruption at
None

Communicatio
n function

Communication
interface

Two asynchronous serial communication ports: PORT0: RS232 PORT1
One USD port

Communication
protocol

Modbus, free-port, N:N (VEICHI proprietary protocol, which can be applied to form 1:N or N:N
communication networks)
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Name Specification and description
Single input: 50 kHz
High-speed X0, X1 Simultaneous inputs of X0 to X7: The total frequency is no more than 80
counter kHz.
X2-X5 Single input: 10 kHz
High-speed
gn-sp YO, Y1, Y2 Three independent outputs: 100 kHz (for transistor output type only)
Special pulse output
fu?]ction Digital filtering Applying digital filtering for X0—X7 and hardware filtering for other ports
Analog
potentiometer™e | None
4
A maximum of 64 user subprograms and six levels of nested subprograms are allowed. Local
Subprogram call | variables are supported, and each subprogram can provide a maximum of 16 parameters for
information transmission. Variable aliases are also supported.
Upload
password
Download Three types of passwords are provided. A password is no more than 8
password characters, and each character is alphanumeric and case sensitive.
User program Clock
p. g password
protection - -
Special Subprogram A password is no more than 16 characters, and each character is
P . encryption alphanumeric and case sensitive.
function
Other
protective The functions of disabling formatting and upload are provided.
measures
. Auto Studio
Programming . . . .
modents programming It needs to be installed and run on IBM PC microcomputer or compatibles.
softwarencte 6
Real-time clock Built-in, and power supply by backup battery.

13
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Notes:

Note 1: The addresses of the X and Y elements are numbered in octal, for Application instance: Address X10 represents the 8"
input point.

Note 2: Addresses of the T elements are classified into three categories according to timing precision:
VC1
(1) 100 ms precision: TO - T209
(2) 10 ms precision: T210 - T251
(3) 1 ms precision: T252 - T255
Note 3: Addresses of the C elements are classified into three categories according to the width and function of count values:
VC1
(1) 16-bit increment counter: CO - C199
(2) 32-bit increment and decrement counter: C200 - C235
(3) 32-bit high-speed counter: C236 - C263

Note 5: The element forcing function is provided to facilitate commissioning and user program analysis, and thus improve
commissioning efficiency. A maximum of 128 bit elements and 16 word elements can be forced simultaneously.

Note 6: The user program can be modified online when the PLC is running.

Note 7: Some internal soft element resources of PLCs have been reserved for internal use. Do not use these elements on the
user program, if possible. For details, refer to Appendix C"Reserved elements".

2.1.2 PLC operating mechanism (Scan cycle model)

VC series PLC main modules operate according to the scan cycle model.

The system performs four tasks in the sequential and cyclical manner: executing the user program, communication, housekeeping,
and refreshing I/0. Each round of tasks is called a scan cycle.

Executing the user
program

Communication

Refreshing 1/0

Housekeeping

Figure 2-1PLC operating mechanism
®  Executing the user program
The system sequentially executes the instructions of the user program, starting from the first instruction to the end instruction
of the main program.
® Communication
The system communicates with the programming software and responds to the programming communication instructions,
such as the download, run, and stop instructions sent by the programming software.
® Housekeeping
The system handles various system housekeeping tasks such as refreshing panel indicators, updating timing value of the
software timer, refreshing special auxiliary relaysand special data registers.
® Refreshing I/0
I/O refresh includes an output refresh phase and an input refresh phase.

14
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Output refresh phase: Switching the corresponding hardware output point on or off according to the value of the Y element
(ON or OFF).

Input refresh phase: Converting the on/off state of the hardware input point to the corresponding X element value (ON or
OFF).

2.1.3 User program running watchdog

The system monitors the running time of the user program in each scan cycle. Once detecting that the running time of the user
program exceeds the set value, the system stops the user program. You can set the watchdog time on the Set Time tab of the
system block dialog boxon the Auto Studio background software interface.

2.1.4 Constant scan operation mode

In the constant scan operation mode, the time of each scan cycle is the same when the system is running. You can activate the
constant scan mode and set the constant scan time on the Set Time tab of the system block dialog box of the Auto Studio
background software interface. The default constant scan cycle is 0, that is, constant scan is disabled. When the actual scan cycle
is longer than the constant scan cycle, the program runsin the actual scan cycle.

L Note

The setting of the constant scan time cannot be longer than the watchdog time.

2.1.5 User file download and storage

You can program and control a main module by downloading a specific user file to it.

There are four types of user files: user program files, data block files, system block files, and user assistance information files.
User assistance information files includeglobal variable tables and user data source files.

You can choose to download a user program file, data block file, or system block file. When a file is selected, the corresponding
user assistance information file is bundled and downloaded.

All user files of the VC1S and VC1 series are written into the FLASH area of the main module for permanent storage.

[ Note

1. Ensure that the power supply of the main module works properly in a period of time (longer than 30s) after the file is downloaded,
so that the file can be properly written into the main module.

2.1.6 Element initialization

When the PLC enters the running state (STOP—RUN), the device initializes the related soft elements according to the data saved
at power outage, data stored on EEPROM, data blocks, and element values. Table 2-6 describes the priorities of the data.

Table 2-6 PLC data initialization priorities

Storage device type Power OFF—ON STOP—RUN
Data saved at power outage Highest Highest
Data storage on EEPROM High High
Data blocks (when "Datablock enabled" is selected in the advanced . .
) Medium Medium
settings of the system block)
Element values (when "Element value retained" is selected in the Low

advanced settings of the system block)

2.1.7 Saving data at power outage

® Conditions for saving data at power outage
When detecting that a power outage occurs, the system stops the user program and saves the data values of the elements
set within the storage range in the system block to the power outage backup file.

® Element recovery at power-on

15
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If the power outage backup file is correct after power-on, the values of the specified soft elements are restored to the values
saved at the last power outage.
After power-on, the system deletes the data values of the elements that are out of the storage range.
If the backup file is lost or incorrect, data of all elements are deleted.
®  Storage range setting
The range of elements for which data values are to be saved can be set in the Saving Range of the system block, as shown

in Figure 2-2.
The storage range of the VC1S and VC1 series can be set only to a group.
System block (et
Bl System setting Default value
Savi R. Group 1
> e Elemert Starting position for Number of
2 Output Table lype saving Element Elements saved
% Set Timle M: 1220 0 = Clear
) Input Filter . — =
5: 256 = 100 = Clear
2 Input Paint | j | j 4
...Gh Advanced Settings I |512D =] |MD = Clear
X | o |
= ES 20 Clear
R =
Group 2
Elemert Starting position for Number of
tvoe saving Element Elements saved
3 P = P= 4
x D 1= 0 1=l
& = P e |
B = P = 4
X D 1= 0 1=l
= = P = e |
U = P = 4
The config. parameters must be downloaded before they become
effective. Not all types of PLC support each system block option. View
the system block option supported by the PLC by pressing F1.
iR mE | #EEh
Figure 2-2 Setting the saving range
Note

1. When an VC1S/VC1 series PLC encounters a power outage, data of its elements set within the storage range is stored in
EEPROM.

2.1.8 Digital filtering for input points

Input points X0 to X7 of VC1S, VC1, VC2,VC3 and VC5 series main modules are configured with the digital filtering function which
can be used to filter the interfering signal of the ports. You can change the input filtering constant by configuring the Input Filter
in the system block.

2.1.9 No battery mode

VC1 series main modules can operate without batteries. When you select the no battery mode, the system reports no system
error caused by the lack of battery (loss of element data, loss of forcing tables, user program file error).

Refer to the description of the No battery mode configuration in the Advanced Settings of the system block.
2.1.10 User program protection

VC Series PLCs are designed with multi-level password protection and other security strategies.

Table 2-7 User program protection

User program

Description
protection &

After disabling formatting in the system block configuration and downloading the system block to a PLC,
Disable formatting | you cannot delete the user program, system block, and data block on the PLC by formatting. To enable
formatting, you need to download a new system block in which formatting is not disabled.
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User program
protection
Download
password

Description

Used to restrict the download function

In the download operation, select the upload disabled option in the download dialog box, and then you
cannot upload the data later even you enter the upload password.

To enable upload, you need to download the user data again and select the upload enabled option in the
download dialog box.

Upload password Used to restrict the upload function

Clock password Used to restrict the clock function

Programmers can set passwords to encrypt the main program, subprograms and interruption subprograms.
When opening the project in the programming software, you cannot view and edit the content of the
encrypted programs. To view and edit it, you need to open the decryption dialog box and enter the correct
password for decryption.

Encryption method: Right-click the program to be encrypted, select Encrypt/Decrypt in the right-click
menu, and then enter the password and confirm the password.

Decryption method: Right-click the program to be decrypted, select Encrypt/Decrypt in the right-click
menu, and then enter the correct password.

Disable upload

Program password

L Note

If you enter a wrong password for five consecutive times, the VC series micro-PLC disables password input for five minutes.

2.2 System configuration

2.2.1 System block

PLC configuration informationconfigured in a system block is compiled as a system block file, which is an important PLC user file.
Before operating a PLC, you need to compile and download a system block file.

The system block configuration includes the following items:

® Saving range (element saving range) ® Output table (output table settings)
® Set time (watchdog, constant scan time and power @ Input filter

outage detection time) ® Advanced settings (data block, element value
® Input point (startup mode of the input point) retained, no battery mode, anddisable
® Communication ports (communication ports and formatting)

protocol settings) ® Special module configuration
® Interrupt priority (interrupt priority configuration) ® Communication module
® Inverter configuration ® CANopen configuration

® Ethernet configuration
After configuring a system block, you can select PLC/Compile All menu to compile a system block file and then download it.

® Saving range

Up on power outage, VC series PLCs can save data of the elements that are set within the storage range to the power-
outage storage area, and the data can be retained and used after the machine is powered on again.

Figure2-3 shows the address range of the elements for which data is to be saved on the first tab of the dialog box.
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System block X
- System setting Default value
i % Saving Range Group 1
Element Starting position for Mumber of
% Output Table type saving Hement BElements saved
% Set TII’TI;? M J;I 200 J;I Clear
i Input Filter = =
i <k E= 0 = Clear
i3 Input Point = =~ 4
.Gl Advanced Settings = | Wz S
C: 236 4: 20 J: Clear
T 0 JZI 0 JZI
Group 2
Element Starting position for Number of
tvoe saving Blement Elements saved
il = 0 o o |
s: | 0 5 e |
D S | = N
c R = N
T: R | O EE
The corfig. parameters must be downloaded before they become
effective. Mot all types of PLC support each system block option. View
the system block option supported by the PLC by pressing F1
TRE ELH #2ED

Figure 2-3 Configuring the address range of the elements for which data are to be saved

AN Note

The address ranges and groups of elements for which data can be saved vary according to PLC models.

By default, a certain storage range is automatically set for each of the D, M, S, T, and C elements.

You can change the address range of the elements for which data is to be saved on the tab as you need. Click the Clear
button on the right to set the number of the elements (for which data is to be saved) to zero.

Only one group can be set for each of the VC1S and VC1 series.

3 Note

For VC1S and VC1 series PLCs, no T element can be set within the storage range.

System operation at power outage: The PLC saves the data of the elements set within the storage range to the power-outage
backup file.

System operation at power-on: The PLC checks data in power-outage storage area. If the data saved in power-outage
storage area is correct, the storage area on SRAM remains unchanged. If the data is incorrect, the PLC deletes data of all
elements (including the elements that are within and out of the storage range) on SRAM.

® Output table

Click the Output Table tab and then you can set the state an output point enters after the PLC is stopped, as shown in
Figure 2-4.
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System block =
B System setting
2 Saving Range
Output Table &+ Disable " Freeze " corfig
2 Set Time
2y Input Filter
;---Qllnputpoi"t 01234567 01234567
[ Advanced Settings Yo CCCICIEC|  yw [CCCCCEEC
Yi CCCCErrerr Yn (CCCrrrrr
Y2 CCCrCrrr- R P o
Y3 CCrrrrr Y3 [T
Yo COCCCrrr Y4 ([CCCCCCrr
Yo T Yo [CEEEEETT
Yo Yie [CCCCCCrr
v | CEErrrrr yiz T
When the PLC is switched from RUN mode to STOP made. all the
outputs will be disabled
The corfig. parameters must be downloaded before they become
effective. Mot all types of PLC support each system block option
View the system block option supported by the PLC by pressing F1.
TRE ELH #EBh

Figure 2-4 Setting the output table

The output table setting function is used to set the state an output point enters after the PLC is stopped. An output point can
enter one of the following state after the CPU of the PLC is stopped:

(1) Disable:The PLC disables all the output points when switching from the running state to the stopped state.
(2) Freeze: The PLC freezes all the output points in their final state when being stopped.

(3) Configuration: The PLC sets all the output points to a known state when being stopped. The default state of all the output
points is off (0).

® Settime

Figure 2-5 shows the set time tab.
System block S

B0 System setting

@ Saving Range Default value
- Output Table

Set Time

- Input Filter

@ Input Point Watchdog time setting: ~ |&LE oy oms
i Advanced Settings

Constant scanning time ’D—;| ms
setting: =

Mote: The constant scanning time setting cannot be larger than the
watchdog time

Figure 2-5 Set time
1. Watchdog time setting

You can set the user program running watchdog time. The watchdog time is the allowed maximum time for the user program
to run. When the actual execution time of the user program exceeds the watchdog time, the PLC stops the execution of the
user program, turns on the program alarm indicator (red), and provides output according to the system configuration. The
watchdog time can be set from Oms to 1000ms and the default value is 200ms.

2. Constant scan time setting
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Constant scan time is a constant time when the system scans a register. The system's constant scan time setting register is
read and the user program is scanned only once at the constant time. The constant time can be set from Oms to 1000ms
and the default is Oms. The default value is Oms and constant scan time is not enabled.Enables the set constant scan time
when it is non-zero.

® Input filter

Clicking the Input Filter tab to set an input filtering constant for the PLC input points. The external interfering signals
introduced by the input points can be filtered out by digital filtering. X0 to X7 are digital input points with the digital filtering
function. Other digital input points adopt hardware filtering. VC1S/VC1 series input filtering can be set separately for each
input port and the filtering constants can be set consecutively from Ous to 60ms. Figure 2-6 shows the input filtering settings
for the VC1 series.

System block - (X
B0 System setting

% Saving Range Default valus

% COutput Table

% Set Time

= Input Filter

@) Input Point x0: |8 me Xt [8 ms

2 Advanced Settings

x4 |8 ms X5 |8 ms

X6 |8 ms X7 |8 ms

The corfig. parameters must be downloaded before they become
effective. Mot all types of PLC support each system block option. View
the: svstem block ootion supported bv the PLC bv pressina F1

Figure 2-6 Setting the input filter
® Input point

Figure 2-7 shows the input point setting tab.
1. Set the input point for starting the PLC

When the Disable input point is not selected, you can set an input point (among X0 to X17) to force the PLC to enter RUN
state. The PLC switches from the STOP state to RUN state when it is detected that the input point is ON.
System block ]

-3 System setting
% Saving Range
% Qutput Table

) set T""’TE Default value
% Input Filter Startup mode of the input point
[ dInput Point

L. Advanced Settings
¥ Disable input point

Input point {00 J

Select an input point as the forced input poirt. When the DIP switch Is
set at ON position and the system is in STOP status if the status
change of the input point from OFF to OM is detected. the system
enters into RUIN status.

Figure 2-7 Input point setting
2. Disable input point
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Select the Disable input point to disable the input point-based start function.

Advanced settings

The advanced settings include Datablock enabled, Element value retained, no battery mode, etc.

System block (et S|
B System setting

..Ih Saving Range Default value

{3 Output Table

I Set Time

- Input Filter The PLC will inttiglize the D registers with the

% Inout Point datablock. (The "datablock valid"” and "element
P [~ Datablock enabled  value retained” are both valid, and the "datablock

L valid" ig in priority)

During the setting, the element value will be saved
Elemert value as image in the process of switching from STOP
[ retained status to RUN status, it cannot be inttialized.
(except for elements that defined in saving range)

When setting the bit, under the condition of system
[ Mo battery mode batteny failure, the battery backup data lost emor
and forced table lost emor will not be reported.

When setting the bit, the PLC formatting cannot be
Formatting is implemented.

r prohibited (Be careful in selecting this option. F the function
and the download password are set at the same
time, and if you forget the password, you cannot
uge the PLC)

Figure 2-8 Advanced settings
4. Datablock enabled
Select Datablock enabledand the PLC uses data blocks to initialize D elements when switching from STOP to RUN.
5. Element value retained

Select Element value retained,and the PLC does not initialize the element value but save them as image when switching
from STOP to RUN.

A Note
When "Datablock enabled" and "Element value retained" are both valid, "Datablock enabled"prevails. For details, refer
to section 2.1.6 "Element initialization".

6. No battery mode
Select No battery mode, and the system does not report errors caused by loss of battery backup data or loss of forcing

tables upon backup battery failure.
Communication port

You can set three communication ports on the communication port tab of the system block. Figure 2-9 shows the
communication port settings. The item includes communication protocol selection and specific protocol parameter settings.
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-H8 Extension Modul: COMO Config @
]—-@ Cross reference t

£
- Element monitori
&-dke Instruction Wizar {+ Program Protocal Program port setting

ommunication (
=) COMO ~ Modbus protocal

() COM1

L) COM2

|:|---r;';i PLC Communicati

Cancel

L 4

Figure 2-9 Communication port setting

By default, PORTO adopts the programming port protocol while PORT1 and PORT2 adopt no protocol. You can set PORTO,
PORT1, and PORT2 as you need.

1. Programming port protocol

By default, PORTO adopts the programming port protocol, a dedicated protocol for the communication of the VC series PLC
programming software. With this protocol, you can set the communication baud rate between a PC and PORTO through the
serial port configuration tool of Auto Studio.

2. Free-port protocol

The free-port protocol is a communication modeusing user-defined data file formats. The free-port communication mode
supports two data formats, namely ASCII and binary code. A PLC can adopt free-port communication only in the RUN state.
When adopting the free-port mode, the PLC cannot communicate with programming devices.

The configurable parameters include baud rate, data bit, parity check, stop bit, start character detection, end character
detection, intercharacter timeout, and interframe timeout.

3. Modbus communication protocol

Modbus communication devices include master and slave stations. A master station can communicate witha slave station
(such as an inverter) and send control frames to the slave station according to the function codes of the Modbus
communication protocol, and the slave station responds to the request of the master station.

PORTO can be set as a slave station while PORT1 and PORT2 can be set as a master or slave station.

The configurable parameters include baud rate, data bit, parity check, stop bit, master-slave mode, station number,
transmission mode, and timeout time and retry times of the master mode.

4. N:N communication protocol

N:N is an N:N communication protocol developed by Suzhou Veichi Electric Co.,Ltd. for micro-PLC networks. PLCs in the
N:N network can automatically exchange some of their D and M element values.

All of the PORTO, PORT1, and PORT2 can adopt the N:N communication protocol.

(B8 Note
For details about how to use the free-port, Modbus, and N:N protocols, refer to Chapter 10"Communication function guide".

® Expansion module configuration

You can set the module property on the expansion module configuration tab, as shown in Figure 2-10.
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Figure 2-10 Expansion module configuration

1. Module type
You can select the module type for VC-4AD,VC-4DA,VC-4PT,VC-4PT and other module, as shown in Figure 2-10.
2. Module property

After selecting the Module Type, the corresponding Module Property is activated and the following dialog box may be

displayed.
WC-4DA Configuration [ox ]
Module 1D |—D Module version |—D
‘ Error status |—D I
Input channel

wade [ o] Mewe [
‘ sampling time
Average C t |
i D urren D
sampling value |— sampling value |—

Standard Standard = |
value 1 value 2
Measured ,7 Measured ’7
value 1 value 2
Output channel_1
Mode ’m Channel =
outout value |—D
Standard Standard value
value 1 7 E]
Measured ,7 Measured l—
value 1 value 1

Mote:

1. If you need to use the default value in the module, please set the corresponding
item to null or “Auto”,

2, If there is @ "D" mark in the front, that means the D register address of the

corresponding main module.
oK

Cancel |

Figure 2-11 Module property setting

In the dialogue box shown in Figure 2-11, you can configure the channel for the special module, including Mode (signal
features), Digital value at zero, Upper limit of digital value, Average sampling and Current sampling value. For details
about the meanings and configuration methods of the parameters, refer to user manuals of the corresponding special

modules.
2.2.2 Data blocks

Data blocks are used to set the default values in D elements. If you download the compiled data block settings to a PLC, the PLC
uses the data block to initialize the related D elements upon the startup.

The data block editor enables you to assign initial data to a D register (data memory). You can assign data to words or double
words, but not to bytes. You can also add comments by inputting "//" to the front of a character string.
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For details about operation instructions of data blocks, refer to the Auto Studio Programming Software User Manual.

2.2.3 Global variable table

Global variable is a meaningful symbol name defined for a certain PLC address, and it can be visited within the whole project
range, which is equivalent to using the corresponding element of the variable. Global variable is defined in the global variable
table. Global variable includes three attributes, namely Variable name, Variable address, and Comments.

The definition rule of global variable is: comprised of A—Z, a-z, 0-9, underline, and Chinese characters, and the variable name
cannot start with numbers nor can it be independent numbers. The name can be capitalized or lower-case, and the length cannot
exceed 8 bytes. No element type letters+tnumbers can be adopted as the name of the program and variable. There should be
neither blank space nor any name which is the same with keywords. The reserved keywords include basic data type name,
instruction name, and operation symbol in instruction list language.

VC1 series micro-PLCs are allowed to be downloaded no more than 140 global variables respectively (according to the maximum
comment amount). Otherwise, it can only be saved locally but cannot be downloaded. Figure 2-16 shows the global variable table.

Project Manager + R X o mamM | ] Datablock [T INT_1 | g Extension Modules* &% Cross referer
Bl 321VED) Variable Hame Variable addr. |Comments
= Program block 1 Start X0 Start button
...... o MAIN 2 SLOp X1 Stop button
...... ) SBR_1 3 reset 2 ‘Reget button
...... T INT_1 4
|-- Global variable t| 12
----- - Data block

- System block
----- g Extension Moduls
E]"@ Cross reference

M (B8 Clamnamd cnmemide

Figure 2-16 Global variable table
2.3 Running mode and state control

You can start or stop PLCs in any of the following three ways.
1. Using the mode selection switch.
2. Setting the startup mode of input points and external terminals in the system blocks, and controlled by the specified terminals.

3. Using the programming software to run or stop the PLC if the mode selection switch is set to ON.
2.3.1 Concepts of system run and stop states

The working states of main modulesinclude run and stop states.

® RUN
When a main module is in Run state, a PLC executes the user program. That is to say, a scan cycle includes four tasks,
namely executing the user program, communication, housekeeping, and refreshing 1/0.

® STOP
When a main module is in Stop state, a PLC does not execute the user program, but executes other three tasks in each
scan cycle, namely communication, housekeeping, and refreshing 1/O.

2.3.2 Run and stop state

® How to change from STOP to RUN
1. Resetting the PLC
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If the mode selection switch is set to ON and the PLC is reset (including system power-on reset), the system enters the RUN
state automatically.

J Note
If the system configuration item of the Input point control mode in the main module is valid, the state of the corresponding
input terminal is ON. Otherwise, the system cannot enter the run state after reset.

2. Setting the mode selection switch manually
The system is changed from STOP to RUN state when you set the mode selection switch from OFF to ON.
3. Startup mode of input points

When system configuration item of Input point startup mode in system block tab is valid, the main module is changed from
STOP to RUN once the system detects that the specified input points (X0 to X17) change from OFF to ON.

(A Note

When you select the input point control mode, a mode selection switch should be set to ON at the same time, otherwise the
PLC cannot enter the run state.

® How to change from RUN to STOP
1. Resetting the PLC

If the mode selection switch is set to OFF, reset the PLC (including power-on reset),and the system enters RUN state
automatically.

() Note

When the mode selection switch is set to ON, the system can also enter the stop state after reset if the system configuration
item of the Input point control mode is valid and the designated input point is in OFF.

2. Setting the mode selection switch manually

The system is change from RUN to STOP state when you set the mode selection switch from ON to OFF.
3. Using the instruction control mode

The system changes from RUN to STOP after executing the STOP instruction in the user program.

4. Auto-stop upon faults

The system stops the execution of the user program when detecting that a serious error occurs (such as user program errors
oruser program execution timeout).

2.3.3 Setting the state of output pointsin the stop state

You can set the output state of the output point (Y) when the PLC is stopped. There are three modes for your choice:

Disable the output mode ~-When the PLC is stopped, all output points are OFF.

Freeze the output mode— When the PLC is stopped, all output points are frozen at the last state.

Configuration output mode— You can set the state of output points as needed when the PLC is stopped.

You can operate the above settings in the Output Table of the system block tab. For details, refer to the output table settings in

section 2.2.1 "System block".

2.4 System commissioning

2.4.1 Program download and upload

® Download
The download function is used to download a system block, data block, and user program generated by the Auto Studio
software to a PLC through serial ports, and the PLC is required to stop running when downloading.
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When downloading, if the program is changed after last compilation, you are informed whether you need to recompile the
program, as shown in Figure 2-17.

Auto Station

92 Whether recompilation is needed before the download
.’ (without compilation, all the previously compiled files will be downloaded)
=D

Figure 2-17 Tips for recompiling the program

& Note

Selecting N button means that you have no need to recompile it and the software adopts the previous edited results, but the
running program downloaded to the PLC is different from the one displayed on the software interface.

When downloading a program, the software pops up a password window asking for entering a download password if it’s
configured with a download password and the downloading password has not been entered after starting the software. The
download starts after a password entered is verified successfully, otherwise, the system prompts you to re-enter your
password and click the Cancel button to exit the download.

Upload

The upload function is used to upload a system block, data block, and user program in a PLC to PC through serial ports,
and save them for new projects. When the battery backup data is valid, a file is selected and then the corresponding user
assistance information file is bundled and uploaded. Figure 2-18 shows the upload dialog box.

Upload project §|

Program name ||

Location tings\Administrator My Documents) E]
PLC type

Default editor

Project
description

Figure 2-18 Upload the dialog box

When uploading a program, you can upload the program directly if it's not configured with a download password. The
software pops up a password window asking for entering an upload password if it's configured with upload password and
an upload password has not been entered after starting the software. Upload starts after a password entered is correct,
otherwise, the software prompts you and returns to the upload dialog interface.

If you select the Disable Upload function when downloading a program, a PLC cannot upload the program later, unless you
enter a correct password to remove the Disable Upload function.

2.4.2 Error reporting mechanism

A system can detect and report two types of errors: system error and user program execution error.

A system error is caused by abnormal system operation.

A user program execution error is caused by the abnormal execution of the user program.

All errors are numbered uniformly, and each error code represents an error. For details, refer to Appendix F"System error codes".

The reporting mechanism for system error
When the system detects that a system error occurs, the system error code is written to a special data register SD3, and the

special relay SM3 is set at the same time. You can obtain the system error information by assessing the error code stored in
SD3.

If multiple system errors occur at the same time, the system only writes the code of the most serious error in SD3.
When a serious system error occurs, a user program stops, and a ERR indicator on the main module turns on for a long time.

The reporting mechanism for user program execution error

When a user program execution error occurs, the system sets a special relay SM20 and writes the current error code into a
special data register SD20.
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When the next application instruction is executed correctly, the SM20 is reset while SD20 still keeps the previous error code.

The system records the user program execution errors sequentially in a stack. Special data registers SD20 to SD24 form an
error stack that records error codes of the latest five user program execution errors.

When a user program execution error occurs and the current error code is different from one stored in SD20, the error code
is added to the error stack. Figure 2-19 shows the stack push process of error codes when a user program execution error

( New user program error>

occurs.

SD20 ‘ Error record O

sSD21 ‘ Error record 1

sSD22 ‘ Error record 2

sSD23 ‘ Error record 3

Lty

spD24 ‘ Error record 4

Discard

Figure 2-19 Push stack process of error codes

When a serious user program execution error occur, a user program stops and a ERR indicator on the main module turns on
for a long time. In less serious cases, a ERR indicator on the main module does not turn on.

Checking the error information online
Connecting the PLC with your PC through a serial port, and you can read various PLC state information through Auto Studio,
including codes and descriptions of the above-mentioned system errors and user program execution errors.

In the main interface of Auto Studio, you can click PLC->PLC Info item to check the PLC information, as shown in Figure 2-
20.

PLC Info X

=/ Yersion -~
CFU type VC1
¥ersion number 1.01
- Scan rate(ms)
Current Oms
Maxinimum value Oms
Minimum vwalue Oms
=] Run error information
Sytem error ID i

System error description
Execution error ID
Execution error description

=/ Program capacity
Program capacity

Battery woltage
Voltage
Running status indication

Status indication

Module no. Module type

No system error
0

Ho execution error
18K steps

2.9v

stoo

Input Output  Version

Figure 2-20 PLC information
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The System error ID is the code of the system error stored in SD3 while the Execution error ID is the code of the user
program execution error stored in SD20. The relevant error descriptions displayed by both are for your reference.

2.4.3 Modifying the user program online

You can use the online modification function when you need to modify the user program without stopping the PLC.

28]

Warning

On the occasions that casualties or property loss may occur, the online program modification function should be used by

professionals with sufficient protection measures.

Operation method
After making sure that PC-PLC communication has been set up successfully and the PLC is in the run state, you can click
the Debug ->Online modification in the Auto Studio main interface to enter the online modification state.

In the online modification state, you can modify the main program, subprogram and interrupt subprogram as usual. After the
modification, you click PLC->Download menu,and the modified program is compiled and downloaded to the PLC
automatically. When the download completes, the PLC executes the new downloaded program.

Limits

1. In the online modification state, the global variable table and local variable table of any program cannot be modified, nor
can add or delete any subprogram or interruption subprogram.

2. When a program is in the online modification state, Auto Studio automatically exits the online modification state if a PLC
is stopped.

2.4.4 Clearing and formatting

The clearing operations include PLC element value clear, PLC program clear, and PLC data block clear.

Formatting is to clear all data and programs in PLCs.

PLC element value clear
The PLC element value clear function can clear all element values in the PLC. Element values should be cleared when the
PLC is in the stop state.

Clearing the element values in the PLC causes the PLC to operate improperly or lose the intermediate working data, so you
need to use this function with caution. During the operation process, the software displays a confirmation window for you to
choose whether to continue or cancel the current operation.

PLC program clear
The PLC program clear function can clear the user programs in the PLC. User programs should be cleared when the PLC
is in the stop state.

Clearing the user programs in the PLC leads to no-execution of the user programs by PLC, so you need to use this function
with caution. During the operation process, the software displays a confirmation window for you to choose whether to
continue or cancel the current operation.

PLC data block clear

The PLC data block clear function can clear all the data block setups in the PLC. Data blocks should be cleared when the
PLC is in the stop state.

Clearing the data blocks in the PLC causes the PLC to stop using the preset value of the data block for initializing D elements,
so you need to use this function with caution. During the operation process, the software displays a confirmation window for
you to choose whether to continue or cancel the current operation.

PLC formatting
The PLC formatting function can format all the PLC data, including clearing the user program, restoring the default
configuration, and clearing data blocks. Data blocks should be cleared when the PLC is in the stop state.

This operation clears all the downloaded and setup data, so you need to use this function with caution. During the operation
process, the software displays a confirmation window for you to choose whether to continue or cancel the current operation.
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2.4.5 Checking PLC information online

The PLC information function can be used to obtain and display various operation data and important information of PLCs.
You can see the important information about the current operation of the PLC on the information display window, as shown

® PLC information
in Figure 2-21.
® PLCtime

[= Version
CFU type
Version nusber
- Scan rate(ss)
Current
Maxtinimum value
Minimum value
= Run error inforsation
Syten error ID
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Execution error ID
Execution error description
= Program capacity
Frogram capacity
~ Battery voltage
Voltage
- Bunming status indicatioen
Statuz indication

Modula no. Module type

YC1
1.01

Oms

Oms

Oms

o

Wo systes error

0

Fo executiom error
1EK steps

z.9v

zton

Input | Dutput | Version ..

Figure 2-21 Current operation information of the PLC

The PLC time function can be used to display and set the current time of PLCs, as shown in Figure 2-22.

X/

PLC Time
Time setting Date setting
Hours: Years: 2001 =
Minutes: 27 = Months: & =
Seconds; 54 : Days: 1 :
Get current time I Set time l [ Close ]

Figure 2-22 Setting the PLC time

The window displays the current date and time from the PLC. You can adjust the time setting and click the Set Time button

to set a new time to the PLC.

2.4.6 Element value writing and forcing, and element monitoring table

® Write and forced values of the elements

During the commissioning process, you can manually modify the value of certain soft elements to achieve some conditions,
the element value write and force offer you this function. Difference between the write and force is that: the write element
value is valid for once, and the value being written may change with the running of the program, but the forced element value
is recorded in the PLC hardware until being cancelled by you.

To execute the write or force function, you need to select the elements to be written or forced firstly, and right click the menu
to select Write or Force. Then a corresponding dialog box pops up and lists all the soft element addresses being referred to
by the selected elements. You can selectively write or force certain soft element values, after confirmation, these values are
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sent to the PLC hardware. When these values take effect in the hardware, you can see the change results during the
subsequent commissioning process.
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Figure 2-23 shows the dialog box for writing an element value.

Write element value @

address data type walue yesfno | QK

no BOOL i) T

Figure 2-23 Dialog box for writing an element value

Figure 2-24 shows the dialog box for forcing an element value.

Force element @

address data type wvalue oK
MO BOOL oN
Cancel

Figure 2-24 Dialog box for forcing an element value

The forced soft element carries a lock mark in LAD, as shown in Figure 2-25:

= MAIN |

Variable addr. (Variable Name |Variable Type |Data Iype |Ccmments
TEMPE BOOL
TEMF BOOL
TEMF BOOL

Figure 2-25 Locks mark of the forced soft element

® Element value unforcing
For element values that no long need to be forced, you can unforcing them. When you remove the force function, you need

to first select target elements, right click and select Unforce, and then a dialog box pops up and displays all forced soft
elements. You can selectively unforce certain forced soft elements, click OK button to confirm, and then these forced values
are deleted from the PLC, so are the corresponding lock marks. Figure 2-26 shows the dialog box of unforce.
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OK

v

Cancel

® Element monitoring table

Figure 2-26 Unforce

The element monitoring table provides element value monitoring function during commissioning. Program input and output

elements, registers, and word elements can be added to the element monitoring table so that they can be tracked after the

program is downloaded to PLCs.

The element monitoring table works in two modes: editing and monitoring modes. In the editing mode, all editing functions

can be carried out but no monitoring function can be carried out. In the monitoring mode, both of the monitoring and editing

functions can be carried out.

In the monitoring mode, displayed element values are refreshed automatically, and then modified or forced element values

can be updated timely.

The element state monitoring table provides the functions includes editing, sequencing, searching, auto-refresh and display

of the current values of designated elements, writing element values, forcing element/variable values, and unforcing values.

Figure 2-27 shows the element monitoring table.

& MAIN | ) EMT_1 *

display formai current value new value
Decimal

Binary OFF

Binary © ON

Binary S ON

Decimal

Figure 2-27 Element state monitoring table

2.4.7 Generating data blocks from RAM

The data values of 500 D registers (at most) read from PLC consecutively are displayed, and the results can be merged to the

data block or overlay the original data block.

Open the window for generating data blocks from RAM, as shown in Figure 2-28.
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Read The Data Register Value @

Input the data register address range:

[0 — o 1 (A max. of 500 address values
i I ‘ can be read at one time)

address value display type | Read from RAM

Figure 2-27Window for generating data blocks from RAM

Entering the range of data blocks to be read, click the Read from RAM button, and data is read into the list after the instruction is

correctly executed.
You can select hex, decimal, octal, or binary in the field of display type to display the data.

After reading the data successfully, the Merge to datablock and Overwrite datablock button become available. Click the Merge
to datablock button to add the generated results to the rear part of the current data blocks and click the Overwrite datablock
button to replace the existed contents in the data block with the generated results. After exiting the register value reading window,
the software prompts that the data block has been changed and the data block window is open automatically.
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Chapter 3 Soft element and data

This chapter detailedly describes the definition, classification and functions of the soft elements of VC series PLCs.
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3.1 Type and function of soft elements

3.1.1 Summary of soft elements

PLCs are configured with a variety of virtual elements in the system design to replace the real generic relays, time relays, and
other devices in the relay control circuits.These virtual elements are collectively referred to as soft elements. PLCs adopt soft
elements for program operation and system function configuration to implement all operation and control functions. Due to their
virtual nature, the soft elements can be used repeatedly in the program without quantity limit the oretically (actually related to
the program capacity). Besides, the soft elements have no mechanical or electric problems of the real devices. Such features
make PLCs much more reliable than relay control circuits. In addition, it is easier to program and modify the logic.

The types and functions of VC series PLC soft elements are shown in the following figure.
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Figure 3-1 Types and functions of soft elements
In this manual, soft elements are named according to their types. For example:
® Input point X, or "X element" for short
®  Output point Y, or "Y element" for short
®  Auxiliary relay M, or "M element" for short
) Data register D, or "D element" for short

® Staterelay S, or "S element" for short
3.1.2 Soft elementlist

The soft elements of VC series micro-PLCs are compiled and classified according to their functions. Different elements execute
different functions and are easily accessible.

Figure 3-1 shows the list of VC series micro-PLC soft elements.

Figure 3-1 VC series PLC soft element list

S S L Numbered
VC1S VC1 VC2(Pianning) VC3(Pianning) | VC5(Pianning) in
Soft 36 inputs 128 inputs 256 inputs 512 inputs 512 inputs
clement 24 outputs 128 outputs 256 outputs 512 outputs 512 outputs
resOUMCes 1/0 points (inputs:X0—X47 |(inputs:X0—X177; |(inputs:X0—X377; |(inputs:X0-X777; |(inputs:X0-X777; Octal
outputs:Y0-Y27) |outputs:YO-Y177) |outputs:YO-Y377) |outputs:YO— outputs:YO—
note 4
note 1 note 1 note 1 Y777)note 1 Y777)note 1
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Numbered
VC1S Veit VC2(Pianning) | VC3(Pianning) | VC5(Pianning) ”minere
N 2048 (MO— 10240 (MO— 10240 (MO— .
Auxiliary relay 2048 (M0-M2047 |2048 (M0-M2047) Decimal
M2047) M10239) M10239)
Local auxil Decimal
r;:j?t‘sx' 'Y l64 (LMO-LM63) |64 (LMO-LM63) |64 (LMO-LM63) |64 (LMO-LM63) |64 (LMO-LM63) | —come
Special 512 512 1024 (SMO— 1024 (SMO—  |1024 (SMO— Decimal
auxiliary relay |(SMO-SM511) | (SMO-SM511)  |SM1023) SM1023) SM1023)
1024 (SO— 4096 (SO— 4096 (SO— Decimal
State relay 1024 (S0-S1023) 1024 (S0-S1023)
S1023) S4095) S4095)
o 256 256 256 512 512 ( Decimal
(TO-T255)e2 | (TO-T255)@e2  |(TO-T255)™e2  |(TO-T51L)™e2 [TO-T511)we?
ounter 256 (CO— 264 256 307 (CO- 307 (CO- Decimal
CZSS)I’IGIE 3 (CO_C263)nDte 3 (CO_CZSS)HO(E 3 C307)note 3 C307)n0te 3
. 8000 (DO— 8000 (DO— Decimal
Data register [8000(D0-D7999)[8000 (DO-D7999) 8000 (DO-D7999
9 ( ) ( ) ( ) Ib7999) D7999)
Data register R I/ / I 32768 (RO— 32768 (RO— Decimal
9 R32767) R32767)
Local data Decimal
4 (VO-V 4 (VO-V 4 (VO-V 4 (VO-V 4 (VO-V
rogiatormes P4 (VO-V63) 64 (vO-V63) 64 (VO-V63) 64 (VO-V63) |64 (VO-V63)
Indexi Decimal
rzgz:rg 16 (Z0-715) |16 (20-Z15) 16 (20-715) 16 (Z0-715) |16 (z0-Z15) eama
Special data 512 (SDO- 512 1024 1024 (SDO- 1024 (SDO- Decimal
register SD511) (SDO-SD511)  |(SD0-SD1023)  [SD1024) SD1024)

Notes:

Note 1: The addresses of X and Y elements are numbered in octal, for example, address X10 represents the 8th input point. The
max. value of I/O points here is the system capacity. The actual extendable hardware points should depend on the PLC system
configuration (including the available extension module types and points, power capacity limit, etc.).
Note 2: T element address is classified into three categories based on timing precision:
® 100 ms precision: TO-T209
® 10 ms precision: T210-T251
® 1 ms precision: T252-T255
Note 3: C element address is classified into three categories based on the width and function of count values:
® 16-bit increment counter: C0-C199
® 32-bit increment and decrement counter: C200—C235
® 32-bit high-speed counter: C236—-C263
Note 4: Some internal soft element resources of PLCs have been reserved for internal use only. You should not use these elements
on the user program, if possible. For details, refer to Appendix C "Reserved elements".
Note 5: These two types of soft elements are local variables which cannot be defined in the global variable table. When the user
program calls subprograms or returns to the main program, they are rest to zero obtain the parameter values or states according to
the interface parameter transfer function.
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3.1.3

Input and output points

Element mnemonics [
. X elements (discrete input points)

. Y elements(discrete output points)

Function

The X and Y elements represent respectively the input
state of the hardware X terminal and output state of
hardware Y terminal.

The state of X elements is obtained through the
inputimage register, while the state of Y elements is
output through the output circuit driven by the output
image register. The two operations are carried out in the
I/0 refresh phase of PLC scan cycle mode, as shown in ®
Figure3-2. For details, refer tosection 2.1.2 "PLC
operating mechanism (Scan cycle model)". It is obvious
that thereis a brief delay in PLC's response to the 1/O.
The delayis related to the input filter, communication,
housekeeping, and scan cycle.

= .

Executing the user
program

Input filtering
Communication

U

Housekeeping

s gand
displayi

contact
s, etc. ng the
devices,

Refreshing 1/0

] *

Figure 3-2 Schematic diagram of 1/O refresh

3.1.4 Auxiliary Relays

Element mnemonic

M elements

Function L4
The system provides a type of discrete state elements to

you, which is similar to an intermediate relay in a real °

37

Classification

Output channel corresponding to X elements: X0 to X17
are configured withthe digital filtering function. You can
set the filtering time through the system block. Other X
input points use the hardware filtering. X0 to X7 can be
used as counting input points for soft elements of high-
speed counters. Besides, X0 to X7 can also be used as
input terminals for external interrupt, pulse capture, and
the SPD instruction.

Y elements are used as high-speed output terminals or
general output terminals.

Elements addressing mode

Octal,started with 0. X and Y elements of the main
module and 1/O extension modules are addressed
contiguously. X elements are addressed contiguously in
X0 - X7, X10 - X17, X20 - X27, and so on. Y elements
are addressed contiguously in YO-Y7, Y10-Y17, Y20—
Y27, and so on.

Data type
Both the X and Y elements are Boolean (element values
are ON or OFF).

Available forms

You can adopt NO and NC contacts of X elements during
programming (depending on two instructions). NO and
NC contacts have opposite state values.They are
sometimes referred to as "a contact" and "bcontact".
You can also adopt NO and NC contacts of Y elements
during programming.

Value assignment

1. X elements accept only hardware input state and
forced operation state values which cannot be changed
through output or setting instructions, nor be set during
the system commissioning.

2. You can assign state values to Y elements with the
OUTinstruction, set the state values of Y elements,
oreven force or write state values of Y elements during
the system commissioning.

3. Through the system block, you can set the output
states of Y elements in STOP state.

electrical control circuit. You can use them to store
various intermediate states in the user program.

Elements addressing mode
Octal, started with 0.

Data type
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M elements are Boolean (the element values are ON or
OFF).

Available forms
NO and NC contacts

Value assignment
1. Through the instruction operations. 2. Force or write
the state values during the system commissioning.

Saving dataat power outage

M elements for
which data is not
saved at power
outage

M elements for which
State data is saved at
power outage

3.1.5 State relay

Element mnemonic
S elements

Alias
Step flag

Function

As the step flag, S elements are used in the SFC. For
details, refer to Chapter 7 "SFC user guide".

Classification
S0-S109: initial step flag
Others: general step flag

Elements addressing mode
Decimal, starting with O

Data type
Boolean elements (element values are ON or OFF).

Available forms
1. Representing the step state (when the STL instruction
is programmed through SFC)

3.1.6 Timer

Element mnemonic
T elements

Function

T element is a composite soft element that contains a
word element (2 bytes) and a bit element. The T word
element records a 16-bit timing value that can be used
as a value in the program. The T bit element reflects the
state of the timer coil, which can be used for logic control.

1 state bit

T bit element

o MSB
Sign bit J
Tworatement [ [ [ [T [JTT[T]]]]¢se
| 16 bits J
k 7

Figure 3-3 T elements

Classification
According to the timing precision, T elements are

Power outage Data saved Date deleted
RUN — STOP Data saved Date deleted
STOP — RUN Unchanged Cleared

Note: The storage range at power outage is set through the
system block. For details, refer to section 2.2.1 "System
block™.

L Note

When using the N:N protocol, some M elementsare called
by the system. You need to pay attention to it when
programming and modifying the program.

2. NO and NC contacts (when the STL instruction is not
programmed for SFC). Similar to characteristics of M
elements, NO and NC contacts of S elements can be
used for programming.

Value assignment
1. Through the instruction operations. 2. Force or write
the state values during the system commissioning.

Uninterrupted output after power outage

S elements for
which data is
not saved at
power outage

S elements for which
State data is saved at
power outage

Power outage Unchanged Cleared
RUN — STOP Unchanged Unchanged
STOP — RUN Unchanged Cleared

Note: The storage range at power outage is set through
the system block. For details, refer to 2.2.1 "System
block".

classified into three types.The following table describes
the T elements and corresponding timing precisions in
different address segments.You need to pay attention to
it when using.

T element Timing precision
TO-T209 100 ms precision

T210-T251 10 ms precision

T252-T255 1 ms precision

For T elements with timing precision of 1 ms, they
areactivated by interrupt trigger and unrelated to the PLC
scancycle. Therefore, their action time is the most
accurate. For T elements with timing precision of 10 ms
and 100 ms, refresh and action time of their timing values
are related to the PLC scan cycle.

Elements addressing mode
Decimal, starting with 0

Data type
Boolean (element values are ON or OFF), and word.
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Available forms

The timing and action modes of T elements are
determined by timing instructions. There are four types
of timing instructions, including TON, TOF, TONR, and
TMON instructions. For details, refer to Chapter 5 "Basic
instructions".

Value assignment
1. Through the instruction operations. 2. Force or write
the state values during the system commissioning.

Uninterrupted output after power outage

T elements for which| T elements for

State
data is saved at which data is not

3.1.7 Counter

Element mnemonic
C elements

Function

A C element is a composite soft element that contains a
bit element, and a word or adouble word element (2 or 4
bytes). The C word element records a 16-bit or 32-bit
timing value that can be used as a value in the program
while C bit element reflects the timer coil state for logic
control.

1 state bit

C bit element

MSB
Sign bit I
soomer [ ]| [[T T[T TTTTT]e
< )

16 bits

LsB

|
[TTTTTT] []
J 16 bits J
7N A

MsB
Sign bit |
seueomer 1| [T TTTTTTTT]
S

16 bits

Figure 3-4 C elements

Classification
Two types: 16-bit counter and 32-bit counter

Elements addressing mode
Decimal, starting with 0

Data type
Boolean(element values are ON or OFF), single word or
double word.

Available forms
The counting instructions that call C elements are
classified into 4 types, namely 16-bit increment counting

3.1.8 Data register

Element mnemonic
D and R elements

Function
As data elements, D or R elements are used as
operandsin manycalculation and control instructions.
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power outage (for saved at power
VC2/3/5series only) outage
Power outage Unchanged Cleared
RUN — STOP Unchanged Unchanged
STOP — RUN Unchanged Cleared

Note: The storage range at power outage is set through the
system block. For details, refer to section 2.2.1 "System
block".

R Note

The maximum timing value of T element is 32767. The
preset value is -32768 to -32767. Because T element
acts only when the count value reaches or exceeds the
preset value. Therefore, it is actually meaning less to set
the preset value as a negative number.

instruction, 16-bit cycle counting instruction, 32-bit
increment and decrement counting instruction, and high-
speed I/O instruction. For details, refer to Chapter 5
"Basic instructions" and Chapter 6 "Application
instructions".

The classification of C elements is shown in the table
below:

Applicable instruction
C elements Counting function PPl INSHUCH
type
16-bit increment
CO-C199 16-bit increment coun.tmg |r.15truct|o.n
counter 16-bit cyclic counting
instruction
32-bit increment and
32-bit i t and
C200-C235 tinerement an decrement counting
decrement counter |, .
instruction
2-bit high- High- |
C236-C263 32-bit high-speed .|g speed /0
counter instruction

Value assignment
1. Through the instruction operations. 2. Force or write
the state values during the system commissioning.

Uninterrupted output after power outage

C elements for which | C elements for which

State data is saved at data is not saved at
power outage power outage
Power outage Unchanged Cleared
RUN — STOP Unchanged Unchanged
STOP — RUN Unchanged Cleared

Note: The storage range at power outage is set through the
system block. For details, refer to section 2.2.1 "System

block".

Elements addressing mode
Decimal, starting with 0

Data type

Each D or R element is a 16-bit register that can store

16-bit data, such as 16-bit integer.
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Two D or R elements can form a double-word element
that can store32-bit data, such as long integer data or
floating-point data.

Dn element

Sign bit MSB (n: 0-7999)
Single word D element LSB

l i6bits
Dn element Dn+1 element
Sign bit LsB

SB
1\/' (n: 0-7998) (n: 0-799:
pouewera 0 trent T[T LTI LTI
ke 16 bits e 16 bits )

Data range of single word D element:-32,168-+32,767

Data range of double word D element: -2,147,483,648-
+2,147,483,647

Figure 3-5 D or R elements

() Note

In a double-word D or R element, the higher 16-bit is in
the first D or R element, and the lower 16-bit is in the
second D or R element.

Available forms
D or R elements are used as operands in many
calculation and control instructions.

3.1.9 Special auxiliary relay

Element mnemonic
SMelements

Function

SM elements are closely related to the PLCsystem
function, reflectingthe system function and state of the
PLCs. For details, refer to Appendix A "Specialauxiliary
relay" in this manual.

Classification

The frequently used SM elements include:

. SMO: PLC operation monitor bit. It is ON whenthe
PLC is in RUN state.

. SM1: initial operation pulse bit. It is ON in the
firstscan cycle of PLC operation.

. SM3: system error. It is ON if any system error is
detected after the PLC is powered on or when the
PLC changes from STOP to RUN.

. SM10-SM12: respectively the clock square-wave
cycled at 10 ms, 100 ms, and 1 s (flipping-overtwice

in a cycle).

3.1.10 Special data register

Element mnemonic
SD elements

Function
SD elements are closely related to the PLC system
function, reflecting the system function parameters, state
code values, and instruction operation data of PLCs. For
details, refer to Appendix B "Special data register" in this
manual.
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Value assignment

1. Data block initialization. 2. Through the instruction
operations. 3. Force or write the state values during the
system commissioning.

Uninterrupted output after power outage

D elements for D elements for which

State which data is saved | data is not saved at
at power outage power outage
Power outage Unchanged Cleared
RUN — STOP Unchanged Unchanged
STOP — RUN Unchanged Cleared

Note: The storage range at power outage is set through the
system block. For details, refer to section 2.2.1 "System
block".

R elements cannot be saved at power outage

R Note

Some D elements are called by the system when inverter
instruction or N:N protocol is adopted. You need to pay
attention to it when programming and modifying the
program.

. SM25 - SM71: Interrupt control flag bit. Setting
these SM elements enables the corresponding

interrupt functions.

Elements addressing mode
Decimal, started with 0.

Data type
Boolean elements (element values are ON or OFF).

Available forms
NO and NC contacts

Value assignment
1. Through the instruction operations. 2. Force or write
the state values during the system commissioning.

BA Note
You cannot assign values to read-only SD elements.

Elements addressing mode
Decimal, started with 0.

Data type
Word, and doubleword (integer)elements.

Available forms
Storage and calculation of integers

Value assignment
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1. Through the instruction operations. 2. Force or write
state values during system commissioning.

3.1.11 Indexing register

Element mnemonic
Z elements

Function

16-bit register elements can be used to store symbolic
integer data.For details about indexing, refer to section
3.1.15 "Indexing mode (Z addressing Mode)".

Elements addressing mode
Decimal, started with 0.

3.1.12 Local auxiliary relay

Element mnemonic
LM elements

Function

LM elements are local variants that can be applied in the
main program and subprograms. They are variable
elements that are locally valid in each individual program
body (main program, subprogram, and interrupt
program). Therefore, it is not possible to directly share
the state of any LM element between different program
bodies. When the system leaves a program body in the
execution of the user program, the LM element is
redefined. When returning to the main program or calling
a subroutine, the value of the redefined LM element is
deleted or the corresponding state needs to be obtained
according to the interface parameter transfer function.

3.1.13 Local data register

Element mnemonic
V elements

Function

V elements are local variants that can be applied in the
main program and subprograms. They are variable
elements that are locally valid in each individual program
body (main program and subprogram). Therefore, it is
not possible to directly share the data of any V element
between different program bodies. When the system
leaves a program body in the execution of the user
program, the V element is redefined. When returning to
the main program or calling a subroutine, the value of the
redefined V element is deleted or the corresponding data
needs to be obtained according to the interface
parameter transfer function.

(08| Note
You cannot assign values to read-only SD elements.

Data type
Word elements

Available forms
Z elements are used for indexing. You need to write the
address offset in Z elements before using them.

Value assignment
1. Through the instruction operations. 2. Force or write
state values during system commissioning.

LM elements can be used to define the interface
parameters of subprograms to realize the interface
parameter transfer function. For details, refer to section
4.4 "Subprogram”.

Elements addressing mode
Decimal, started with 0.

Data type
Boolean(element values are ON or OFF).

Available forms
NO and NC contacts

Value assignment
1. Through the instruction operations.

V elements can be used to define the interface
parameters of subprograms to realize interface
parameter transfer function. For details, refer to section
4.4 "Subprogram".

Elements addressing mode
Decimal, started with 0.

Data type
Boolean elements (element values are ON or OFF).

Available forms
Word element, which can be used to store numeric
information

Value assignment
1. Through the instruction operations.

3.1.14 Bit-string combined addressing mode (Kn addressing mode)

Concept

The bit-string combined addressing mode,or Kn addressing mode, combines bit element strings into words or long words.
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® Method
The format is: "K (n) (U)", where the "n" is an integer among one to eight, indicating that the length of the bit string is nx4
bits. U indicates the start bit element address of the element string.
Application instance:
1. K1X0 indicates a word made up of a bit string of 4 bit elements (X0, X1, X2 and X3) starting from X0.
2. K3YO0 indicates a word made up of a bit string of 12 bit elements (YO, Y01, YO2 and Y03), (Y04, Y05, Y06 and YO07), and
(Y10, Y11, Y12 and Y13) starting from YO.
3. K4MO indicates a word made up of a bit string of 16 bit elements: MO, M1, M2, M3... and M15.
4. K8BMO indicates a double word made up of a bit string of 32 bit elements: MO, M1, M2, M3... and M31.
® Data storage format in the Kn addressing mode
The following example describes how data is stored in the Kn addressing mode:
MOV 2#10001001 K2MO (which is the equivalent of MOV 16#89 K2MO, or MOV 137 K2MO0). After the instruction is executed,
K2MO is stored. The following table describes the specific storage format of K2MO.
Data MSB Intermediate bit LSB
K2MO0 M7 M6 M5 M4 M3 M2 M1 MO
16#89 1 0 0 0 1 0 0 1
® Note of the bit-string combined addressing mode
If the destination operand of the instruction uses the Kn addressing mode, while the width of the data to be stored in the
destination operand is greater than the width defined in the Kn addressing mode, the system keeps the LSB and discards
the MSB of the data.
For example:
Executing the instruction "DBITS 16# FFFFFFFO K1MO".
After the instruction is executed, the operand 2 (K1MO) needs to store the calculation result 16#1c (28). However, the K1M0O
is only 4-bit wide, which is not enough for 16#1c. By discarding the higher bits, the actual calculation result of operand 2 is
K1M0=16#c (12).
3.1.15 Indexing mode (Z addressing mode)
® Concept of indexing
VC series PLCs provides the indexing mode (Z addressing mode). You can use Z elements (indexing registers) to get indirect
access to the target elements.
® 7 addressing method:
Target address=Basic element address+Address offset stored in Z element.
For example:
In the indexing mode, for DOZO0 (in which Z0=3), the target address is D3. DO is the basic address, and the offset address
stored in element Z0 is 3.
Therefore, when Z0=3, the instruction "MOV 45 D0Z0" is equal to "MOV 45 D3" in effect, and in both cases D3 is assigned
the value 45 after the instruction is executed.
® Indexing example

1. Bit element indexing example The preceding instructions are in effect equal to:

LD MO1 LD MO1
MOV 6 Z1 SFTR X6 MO 8 2

SFTR X0Z1 MO0 8 2 The addressing process is as follows:
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Z1=6

X021 =X (0+21)= X6

2. Word element indexing example
LD MO1

MOV 30 220

MOV D100Z20 DO

® Notes of the indexing mode

The preceding instructions are in effect equal to:
LD MO1

MOV D130 DO

The addressing process is as follows:

Z20=30

D100 220 = D (100+220)= D130

1. In the indexing mode (Z addressing mode), Z elements store the address offset. They support signed integers, which

means negative offset is supported.

For example:

MOV -30 220

MOV D100220 DO

The preceding instructions are in effect equal to:

MOV D70 DO

2. The SM and SD elements do not support the indexing mode.

3. You need to pay attentrion to the address range when using the Z addressing mode. For example, D799920 (Z0=9) is

outside the address range of the D elements (The max. address of D elements is 7999.).

3.1.16 Bit-string combined indexing mode

The bit-string combined addressing mode can be used in
conjunction with the indexing mode. For example: K1X0Z10.

In this mode, you need to determine the start bit element
address through the Z addressing, and determine the length
of the bit string through the Kn addressing.

For example:
LD M1

MOV 3 210
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MOV K1X0210 DO

The preceding instructions are in effect equal to:
LD M1

MOV K1X3 DO

The addressing process is as follows:

Z10=3

K1X0Z10=K1X (0+Z10) = K1X3
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3.1.17 Storing and addressing 32-bit data in D, R, and V elements

® Storing 32-bit data in D, R, and V elements
The DINT, DINT, and REAL type data are 32-bit, anda D, R, or V element is only 16-bit. Two consecutive D, R, or V elements
are needed to store the 32-bit data.
VC series PLCs store the 32-bit data in the Big Endian mode, that is to say,the elements with small addressesare used to
store the higher bits of the 32-bit data, while the elements with big addresses are used to store the lower bits of the 32-bit
data.
For Application instance, unsigned long integer "16# FEA8_67DA" is stored in the element (DO, D1). The actual storage
format is as follows:

DO OXFEA8
D1 Ox 67DA

® Addressing 32-bit data in D, R, and V elements
You can use a D or V element to locate a 16-bit data, such as an INT or WORD type data, or a 32-bit data, such as a DINT
or DINT data.
If a D, R, or V element address is used in an instruction operand, the operand data type determines whether the data is 16-
bit or 32-bit.
For example:
In the instruction "MOV 16#34 D0", the address DO indicates a single DO element, because operand 2 of the MOV instruction
is of the WORD data type.
In the instruction "DMOV 16# FEA867DA DQ", the address DO indicates two consecutive words: DO and D1,because operand
2 of the DMQV instruction is of the DINT data type.

3.2 Data

3.2.1 Data type

All instruction operands are of a certain data type. There are altogether six data types, as listed in the following table.

Table 3-2 Operand data types

Data type Type description Data width Range
BOOL Bit 1 ON, OFF (1, 0)
INT Signed integer 16 —32768—+32767
DINT slgned long 32 —2147483648—+2147483647
integer
REAL Floating-point 32 +1.175494E-38—+3.402823E + 38
number

3.2.2 Correlation between elements and data types

The element types used by instruction operands needs to match their data types. The correlations between the applicable

elements and data types are listed in the following table.

Table 3-3 Mapping between elements and data types

Data type Soft elements
C
BOOL
X Y M S LM SM
INT Constantf KnX KnY KnM KnS KnLM | KnSM SD C z R
DINT Constantf KnX KnY KnM KnS KnLM | KnSM SD C R
REAL [Constant] R

44



VC Series Micro-PLC Programming Manual Soft element and data

Soft elements

. r +r *r & [ [ [ [ [ [ |

If an instruction uses an operand with an unsuitable data type, the instruction is deemed illegal. For example,instruction "MOV 10

Data type

X0" is illegal because operand 2 of the MOV instruction is of signed integer type, while the X0 element can store only Boolean
data.

ta Note
1. When the operand is of INT type, the applicable elements include KnX, KnY, KnM, KnS, KnLM, and KnSM, where 1 < n < 4.

2. When the operand is of DINT type, the applicable elements include KnX, KnY, KnM, KnS, KnLM, and KnSM, where 5 < n <

8.

3. When the operand is of INT type, the applicable C elements are C0O—C199.
4. When the operand is of DINT type, the applicable C elements are C200-C263

3.2.3 Constant

You can use constants as the instruction operands. VC series PLCs support a variety of constant mode inputs. Expressions of

constants are shown in the following table.

Table 3-4 Expressions of constants

Constant type A.ppl|cat|on Valid range Remarks
instance

Pemmal constant (16-bit signed 8949  32768-+32767

integer)

Decimal constant (32-bitsigned |, /7463516 | —2147483648-+2147483647

integer)

Hex constant (16-bit) 16#1FE9 16#0-16#FFFF Hex, octal, and binary constants

Hex constant (32-bit) 16#FD1EAFE9 16#0-16#FFFFFFFF have no positive or negative

Octal constant (16-bit) 8#7173 8#0-8#177777 meaning.

Octal constant (32-bit) 8#71732 8#0-8#37777777777 If you select hex, octal or binary

Binary constant (16-bit) 2#10111001 2#0—2#1111111111111111 constants used as operands,
positive and negative natures of

. . 2#0-2#1111111111111111 these constants, and their sizes are

Binary constant (32-bit) 2#101110011111 1111111111111111 determined by data types of these
operands.
Compliance with the IEEE-754
standard.

Single-precision floating-point 31415616 The programming software can

constants 3.1415E+3 +1.175494E-38—+3.402823E+38 display

0.016 and input floating-point constants

with
7-bit effective precision.
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Chapter 4 Programming concept

This chapter detailedly describes the contents of VC series micro-PLC programming, including the programming language and
programelements. The programming and usage of subprograms arealso introduced, and finally, it describes some general
explanation of instructions.

Chapter 4 ProgrammMing CONCEPT ... .uuuuiiieeeiiiitrieee e e et eeeititeeteeeeseaittaeeeeeeassstaaaeeeaeeesaasassreeaeeesaaassaeeeaeesaasssssaseaeeeassnsssaseaeeeesan 46

4.1 Introduction to programming languages ...
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4.1

Introduction to programming languages

There are three programming languages: LAD, IL, and SFC.

411 LAD

Concepts

LAD is a widely-used graphical PLC programming language similar to the electrical (relay) control diagram. Its main features
include:

1. ltis configured with the left bus, and the right bus is omitted.
2. All control output elements (coils) and function blocks (application instructions) share the same energy flow input terminal.

The electrical control diagram and LAD are equivalent to a certain degree, as shown in the following figure.

M
Ls1 PB CR XOI ITII IXII ¢ YO 3
T Lo
X2 X3
Ls2 ss A

Figure 4-1 The equivalence between electrical control diagram and LAD

LAD basic programming elements
According to the principles in the electrical (relay) control diagram, several basic programming elements are abstracted for
theLAD:

1. Left bus: It corresponds to the control bus in electrical control diagram, and provides control power for the control circuit.

2. Connecting line (|=[ 1 ): It represents the electrical connection in the electrical control diagram, and is used to conduct
other inter-connected elements.

3. Contact (F): It represents the input contact in the electrical control diagram, it controls the ON/OFF and direction of control
currents in the circuit. The parallel and serial connection of the contacts essentially represents the operational relationship
of the input logic of the control circuit, and controls the transmission of the energy flow.

4. Coil (3): It represents the relay output in the electrical control diagram.

5. Function block ( &): It is also known as the application instruction, and corresponds to the actuator or functional device
that completes the special functions in the electrical control diagram. It can perform the specific control functions or control
calculation functions (such as data transmission, data calculation, timer, counter, etc.).

Energy flow
Being an important concept in LAD, the energy flow is used to drive coil elements and application instructions, which is
similar tothe control current output by the driving coil, and executed by the execution unit in the electrical control diagram.

In LAD, the coils or the front end of the application instruction need to be connected to the energy flow. The coil element can
be output and the application instructions can be effectively executed only when the energy flow is valid.

The following figure demonstrates the energy flow transferin LAD and the drive of the energy flow to the coils or function
blocks.
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Energy flow No.1
L] M1 nz / LULE: T
K3 { {} { | {} AN B
MO M1 M= Energy flow No.1
1 i { |
g g Energy flow No.2
Mo M1 M1 MO A Tl
H4 1 1 1 1 < Il >
M3 Tz
Energy flow No.3 — —¥ )
Three energy flows < P
r mov Q93 o ]
Figure 4-2 Energy flow and its driving function
412 IL

The IL is a textual user program, or a set of the instruction sequences written by the users.

The user program stored in the PLC main module for execution is actually the instruction sequence recognizable by the main

module, and the system executes each instruction in the sequence one by one to realize the control function of the user program.

The following figure is an application i

nstance of converting a LAD into an IL.

LAD 1L
LD X0
OR X1
AND X14
MPS
ouT YO
X0 X14 Y0 AND X1
1 || ¢ ouT vi
x1}J X1 v1 MPP
— < 3 AND X2
X2 Y2 MPS
< 2 ouT Y2
X3 X4 Y3 AND X3
— A < b} AND X4
X5 X6 Y4 ouT Y3
— b} MRD
X7 X10 LD X5
— AND X6
5 LD X7
—C D) AND X10
ORB
ANB
ouT Y4
MPP
ouT Y5

4.1.3 SFC

The SFC is a graphical design language for the user program framework that is commonly used to implement sequential control

functions.

Sequence control is a control process that can be divided into multiple procedures (processing steps) and proceed them according

to the certain working sequence.
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The user program designed with SFC is relatively straight forward and clear because its program structure is consistent with the

actual sequence control process.

The following figure is an application instance of a simple SFC.

/*Validating step state S0 in the first scan cycle of the user
program*/
Su1
— SET S0 . .
% :
/*Processing step state S0*/
S0 Y0
—<S )
N0
—{ SET S20 ]
/*Processing step state S20%/
S20 11
—<S )
n S0
—< )
{ RET ]

Figure 4-3 Application instance of SFC

4.2 Program Elements

The program elements include user program, system block and data block. You can change these program elements by

programming.

4.2.1 User Program

The user program is the program code written by the user. It is compiled into an executable instruction sequence,downloaded to
the controller, and the controller executes the control function of the user program.

The user program consists of three program organization units (POU): main program (MAIN), subprogram (SBR) and interrupt
program (INT).

MAIN
The main program is the main body and framework of the user program. When the system is in RUN, the main program is
executed cyclically.

One user program has only one main program.

SBR
A subprogram is a structurally and functionally independent user program that can be called by other program bodies.
Subprograms generally have call operand interfaces that are executed only when being called.

A user program can have random number of subprograms, or no subprogram at all.

INT
An interrupt program is a user program segment that handles a specific interrupt event. A specific interrupt event always
corresponds to aspecific interrupt program.

Upon the occurrence of an interrupt event, a normal scan cycle is interrupted, and the user program flow automatically jumps
to the execution of the interrupt program until the interrupt return instruction system returns to the normal scan cycle.

A user program can have random number of interrupt programs, or no interrupt program at all.
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4.2.2 System block

The system block contains multiple system configuration options. You can modify, compile and download the system block to
configure the operation mode of the main module.

For details about how to use the system configuration items, refer tosection 2.2.1 "System block"in the manual or the related
description in Auto Studio Programming Software User Manual.

4.2.3 Data block

The data block contains the set value of D or R element. When the data block is downloaded to the controller, the designated D
or R element is assigned a set value, thereby achieving the purpose of batch setting the D or R element value.

If the "Datablock enabled" in the advanced settings tab of the system block, the D or R elements are initialized by the data block
before the user program is in RUN.

4.3 Block comment and variable comment of the program

4.3.1 Block comment

When programming, you can add the block comments to the program. Block comments textually describe the relevant programs.
Each block comment takes up an entire line of space.

In the program, right click and select Insert Row to insert a row above the current row. You can use an empty row toseparate two
program blocks.

To make a block comment, you need to first select an empty row, then right click and select Insert Block Comment, as shown
below.

Select All Ctrl+A
Insert Row Ctrl+I
Delete Row Chrl+L

Insert Block Comment... Ctrl+B

Switch Insert/Overwrite Mode Insert
Figure 4-4 Adding block comment

Entering your comment into the block comment dialogue box that pops out and clicking the OK button.

Block Comment

|Dpen the first button | [ 0K, l [ Cancel ]

Figure 4-5 Block comment dialogue box

The software automatically adds "/*" and "*/" to both sides of the entered text, and displays them in green color, as shown below:
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_EMAIN*|E EMT_1 *|

Variable addr. |Variable Name |(Variable Type |Data Iype |Comments

Figure 4-6 The clock comment in the program

A block comment occupies a whole row. You cannot add a block comment to an occupied row, nor can a row occupiedby a

comment be used for other purposes.
4.3.2 Variable Comment

You can define the variables in the global variable table and local variable table. (For details, refer to section 2.2.3 "Global variable
table" and section 4.4.3 "Definition of the SBR variable table"), and correctly defined variables can be used in the LAD. A variable

can stand for a
certain address to make the program more readable. Figure 4-7 shows some variables defined in a global variable table.

i MAIN * | B EMT_1 * | Global variable table * |

Variable Name Variable addr. Commentcs

o [ [ (M

o

Figure 4-7 Variables defined in the global variable table

® Symbol addressing
When the defined variables are used, you can switch between the variable name and the element address by selecting Symbol

addressing menu.
The following figure shows the same LAD in both display modes.

The following figure shows the state of the LAD when the Symbol Addressing is not selected.

= MAIN * | E EMT_1 * | & Global variable table * |

Variable addr. |Variable Name |Variable Type |Data Type |Com
I - BOOL
TEMP aAnT
TEMF BOOL

“Open the first button*

_|‘:|_¢/,_( SET Y1 ]
M1

Figure 4-8 The state of symbol addressing is not selected

The following figure shows the state of the LAD when the Symbol Addressing is selected.
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& MAIN * | [E EMT_1 * | & Global variable table *

iable Type

Data Type |Comm

Figure 4-9 The state of symbol addressing is selected

® Elementcomment
You can control whether the element comments are displayed in the LAD by selecting the Element comment menu, as shown in
Figure4-10.

= MAIN * | [ EMT_1 * | & Global variable table * |

ata Type |Comments

'.‘::;:c;e addr. |Variable Name |Variable Type

Figure 4-10 The LAD program displaying the element comments
4.4 Subprogram

4.4.1 Concept

Being an optional part of the user program, a subprogram (SBR) is an independent program organization unit (POU) that can be
called by the main program or other SBRs.

You can use SBRs in your user program to:
1. Reduce the size of the user program. You can write a repeated program section as a SBR and call it whenever necessary.
2. Clarify the program structure, particularly the structure of the main program.

3. Make the user program more transplantable.

4.4.2 Notestouse SBRs

When writing or calling a SBR, You need to note the following:

1. The PLCs support a maximum of 6 levels of SBR nesting calling.

The following is an fine application instance of 6-level of SBR nesting calling:
MAIN—SBR1—SBR2—SBR3—SBR4—~SBR5—~SBR6

(where the "—" represents calling the corresponding SBRs with the CALL instruction)
2. The PLCs do not support recursive call and cyclic call of SBRs.

The following two application instances show two illegal SBR callings.
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® MAIN—SBRO—SBRO (recursive call, illegal)

® MAIN—SBRO—SBR1—SBRO (cyclic call, illegal)

3. Amaximum of 64 SBRs can be defined in a user program.

4. A maximum of 16 bit and 16 word types of variables can be defined in the variable table of a SBR.

5. When calling a SBR, you need to note that the operand type of the CALL instruction needs to match the variable type defined
in the variable table of theSBR, and the compiler checks whether the match is correct.

6. The interrupt programs are not allowed to call SBRs
4.4.3 Definition of the SBR variable table

® SBR variabletable
The SBR variable table is used to displays all SBR interface parameters and local variables (collectively referred to as
variables) and specify their properties.

® SBR variable properties
The SBR variables (including interface parameters and local variables) have the following properties:

1. Variable address

Based on the variable data type, the software automatically assign a fixed LM or V element address to each SBR variable
in sequence.

2. Variable name

You can give each SBR variable a name (alias). You can use a variable in the program by quoting its name.

3. Variable type

The SBR variables are classified into the four types:IN, OUT, IN_OUT, and TEMP.

. IN: The IN type variable is used to transfer the input value of the SBR when a SBR is being called.

. OUT: The OUT type variable is used to call the return value for transferring the SBR when a SBR returns.

. IN_OUT: The IN type variable is used to transfer the input value of the SBR when a SBR is being called, or call the
return value for transferring the SBR when a SBR returns.

. The TEMP type variables are only used as local variables that are valid only within scope of the SBR.
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4. Variable data type

The properties of the variable data types specify the data widthand range of the variables. The variable data types are listed
in the following table.

Table 4-1 Variable data types

Data type Description Occupied LM/V element address
BOOL Bit type One LM element address
INT Signed integer type One V element address
DINT Signed double integer type Two consecutive V element addresses
REAL Floating-point type Two consecutive V element addresses

4.4.4 SBR parameter transfer

If local input or output variables are defined in the SBR when a SBR is called in the main program, you need to input the

corresponding variable values, global or temporary variable elements into the SBR interface parameters. You need to note that

the local variable need to be of the same data type with the interface parameter.

4.45 SBR application instance

Here is an application instance of how to write and call a SBR.

Introduction to the function of the application instance
Calling SBR_1 in the main program to perform the addition calculation (3+2) of two integer constants, and assigning the
operation result 5 to DO.

Operation procedures of the application instance
Step 1: Creating a SBR in the project and naming it as SBR_1.

Step 2: Writing the SBR_1.
1. Creating the SBR calling operand interface through the variable table of the SBR_1.

1) Defining variable 1: Naming it as IN1 (variable type: IN). It is used as the INT type data and sequentially assigned a V
elementaddress V0.

2) Defining variable 2: Naming it as IN2 (variable type: IN). It is used as the INT type data and sequentially assigned a V
elementaddress V1.

3) Defining variable 3: Naming it as OUT1 (variable type: OUT). It is used as the INT type data and sequentially assigned a
V elementaddress V2.

2. Writing the SBR_1 as:
LD SMO
ADD #IN1 #IN2 #OUT1

The writing process of the SBR_1 is shown in the following figure.
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o MAIN * |5 SBR_1 * |

Variable addr. Variable Name |Variable Iype |Data Type |Comments
Vo IN1 IN INT
vi IN2 N INT
N _OUT BOOL
V2 OUT1 OUT INT
TEMP BOOL
TEMP BOOL
| —{ a0 WO n z ]

Figure 4-11 Writing process of the SBR_1
Step 3: Writing the main program and calling the SBR
Using the CALL instruction in the main program to call the SBR_1.
The corresponding main program is as follows:
LD MO
CALLSBR_132D0

You can use the parameters to transfer the corresponding relationship table and filling in the parameters that are brought in

or returned when the SBRis called.

. Parameter IN1 is brought in to transfer the constant integer 3
. Parameter IN2 is brought in to transfer the constant integer 2
. The return value OUT1 is stored in DO

The above program is shown in the following figure.

5 MAIN * | (5 SBR_1 * |

Variable addr. |Variable Name |Variable Type |Data Iype |Comments
s BOOL

BOOL

BOOL

_f!:)_({ CALL  SBR 1 3 2 Do ]|
Invoke Subprogram @

Subprogram v

Variable n: variable ac/wariable ty data type import walv comment
InL vo v INT 3
Inz v IN INT 2
OUT1 vz oUuT INT jui]

I OK ] [ Cancel ]

Figure 4-12 Calling the SBR
Step 4: Compiling, downloading and running the user program to verify the logic of the subprogram.

. Execution result of the application instance
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When MO0 is ON, SBR_1 is called. Values 2 and 3 are transferred to the operands IN1 and IN2 to carry out the

addition operation. The result 5 is then returned to the main program, that is, DO is 5.

45 General information of the instructions

4.5.1 Instruction operands

The instruction operands can be classified into the following two types:

®  Source operands: Or S (or S1, S2, S3 ... when there are more than one of them in the same instruction). The
instruction reads values from source operands for calculation.

® Destination operands: or D (or D1, D2, D3 ... when there are more than one of them in the same instruction). The
instruction controls or outputs values to the destination operands.

The operands could be bit elements, word elements, double word elements, or constants. For details about the instruction

description, refer to Chapter 5 and Chapter 6.

4.5.2 Flag bit

The instruction operations may affect the following three kinds of flags bits.

® Zero flag SM80
Setting the zero flag when the instruction operation result is zero.

® Carry flag SM81
Setting the carry flagwhen the instruction operation result is a carry.

® Borrow flag SM82
Setting the borrow flag when the instruction operation result is a borrow.

4.5.3 Restrictions on the use of instructions

There are some restrictions on the application of some instructions, some of which are listed below. For details, refer to the detailed
instructions of the relevant instructions.

®  Exclusive hardware resources
Some instructions requires hardware resources. When a specific hardware is being used by a certain instruction, the access
to the hardware is denied to other instructions, because the occupation of the resource is exclusive.

Taking the high-speed counting instructions and SPD instruction for application instance. Any of these instructions can
occupy certain input points among X0 - X7. The limited resources make it impossible to execute these instructions at the
same time.

®  Exclusive time
The execution of certain instructions may take a period of time. Therefore, when using these instructions, you need to ensure
that the instructions have enough time to complete the function. Only one can be executed at a certain time when the system
is running.

Taking the XMT instruction for application instance. Due to the timeliness of communication, the XMT instruction is sent to
the free port, and only one can be executed at the same time. Similarly, the free port can execute only one RCV instruction
once. Everytime when a Modbusinstruction is being executed, the communication channel is unavailable to other instructions
for a while. The same applies to other instructions such as high-speed output instruction, positioning instructions.

® Application limit of the instructions
Some instructions cannot be used in certain situations due to their limited application scope.

For example, the instruction pair MC/MCR cannot be used in the step state programmed by SFC.
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Chapter 5 Basic instructions

This chapter detailedly describes basic instructions of VC series micro-PLCs, including the instruction format (form),
operand,influenced flag bit, function, application instance, and sequence diagram.
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5.1 Contact logic instructions

5.1.1 LD: NO contact instruction

. Appli
LAD: pplicable VCIS VC1 VC2 VC3 VC5
LD model
__|/ C 3 Influenced flag
| bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M [ S [ LM [ sM ] | Dxy | | c | 7] |
Operand description Application instance
no {1 LD MO
S: Source operand - OUT YO
Function description When MO is ON, the YO output is ON.
Connecting to the left bus to connect Ann;]irlzaztion instance
(state: ON) or disconnect (state: OFF) . )
the energy flow.
LD D1.2
OuT YO
When the second bit of D1 is 1, the YO output is ON.
5.1.2 LDI: NC contact instruction
LAD:
Applicable model | VC1S VC1 VC2 VC3 VC5
LDI
""""" / Infl
uenced flag
— ¢ bit
IL: LDl  (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X | Y [ M [ s [ LM [ sM | | Dxy | | c | 7] |
Operand description Application instance
S: Source operand | Mo o
- LDI MO
Function description ouT Y0
When MO0 is OFF, the YO output is ON.
Connecting to the left bus to connect en 'S » the 7o oulput1s
(state: ON) or disconnect (state: OFF)
the energy flow.
5.1.3 AND: NO contact and instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VCb
AND
,,,,,,,, / Influenced flag
— 1 bt
IL: AND (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL X|Y|M|S|LM|SM| |Dx.y| |C|T| |
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Operand description Application instance

S: Source operand LD MO
| 1] Ml To
| . . S AND M1

Function description
OuUT Yo

Performing the "AND" operation on the ON/OFF
state of the designated contact (S) and the current
energy flow, and assigning the obtained result to When MO is ON and M1 is ON, the YO output is ON.

the current energy flow.

5.1.4 ANI: NC contact and instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
ANI
‘ Influenced flag
1 bit
— | /1 ¢ )
IL: ANl (S) Step length 1
Operand[Type  |Applicable soft element Indexing
S BOOL [X v M s M sm ] Pxy | c il | |
Operand description Application instance
S: Source operand o - - LD MO
} s ANl M1
Function description | : = =
OUT YO
Performing the "NOT" operation on the ON/OFF When MO is ON and M1 is OFF, the YO output is ON.

state of the designated contact (S), and then
performing the "AND" operation on the obtained
result and the current energy flow value, and
assigning the obtained result to the current energy
flow.

5.1.5 OR: NO contact or instruction

Applicable model | VC1S VC1 VC2 VC3 VC5
()
LAD: Influenced flag
bit
IL: OR (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M [ S [ LM [ SM | | Dxy | | c ] 7] |
Operand description Application instance
- M0 To
S: Source operand = LD Mo
Function description n OR M1
— OuUT YO
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Performing the "OR" operation on the ON/OFF When MO or M1 is ON, the YO output is ON.
state of the designated contact (S) and the

current energy flow, and assigning the obtained

result to thecurrent energy flow.

5.1.6 ORI: NO contact or instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
1| ¢ )
Influenced flag
bit
IL: ORI (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL X|Y|M|S|LM|SM| |Dx.y| |C|T| |
Operand description Application instance
S: Source operand M1 Ta
LD M1
— [
Function description ORI M2
Mz
. . OuUT YO
Performing the "NOT" operation on the ON/OFF

state of the designated contact (S), and then When M1 is ON or M2 is OFF, the YO output is ON.
performing the "OR" operation on the obtained

result and the current energy flow value, and
assigning the obtained result to the current energy
flow.

5.1.7 OUT: Coil output instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
,,,,,,,,,,,,,,,,, / ,?UT Influenced flag
{ —< ) bit
IL: OUT (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL | X | Y | M | S | LM | SM | |Dx.y| | C | T | |
Operand description Application instance

S: Source operand mi 0 LD M1
; inti - OuUT YO

Function description U

Assigning the value of the current energy flow to the When M1 is ON, the YO output is ON.

designated coil (D).

5.1.8 ANB: Energy flow block and instruction

| LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
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- /ANB/_N
| | ——— — )
| Influenced flag
l/l o bit
Energy flow Energy flow
block 1 block 2
IL: ANB Step length 1

Operand description
Function description

Conducting "AND"operation on the
energy flow values of two energy
flow blocks, and then assigning the
tothe current

obtained result

energy flow.

5.1.9 ORB: Energy flow block or instruction

Application instance

FEpmEs

LD MO
OR M1
LD M2
OR M3
ANB
OuUT YO

When either MO or M1 is on, and either M2 or M3 is ON, the YO

output is ON.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Energy flow
| . block1
— | N | < D
‘ e +\ Influenced flag
’LJ I bit
Energy flow
block 2
IL: ORB Step length 1
Operand description Application instance
Function description LD M1
AND M2
Conducting "OR" operation on the M1 N2 1
il il A LD M3
energy flow values of two energy
flow blocks, and then assigning M3 M4 AND M4
the obtained result to the current ORB
OuT Yo

energy flow.

When both M1 and M2 are ON, or both M3 and M4 are ON, the YO

output is ON.

5.1.10 MPS: Output energy flow push instruction

LAD:

Applicable model

VC1S VC1 VC2 VC3 VC5
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/MPS
— e —<
Influenced flag
— /< bit
— <
IL: MPS Step length 1

Function description

Pushing and storing the current
energy values for the energy flow
calculation of subsequent output

branches.

Note:

It is not allowed to use MPS instructions(without MPP instructions
among them) for over 8 consecutive times in only one ladder diagram

network,otherwise the energy flow output stack may overflow.

5.1.11 MRD: Instruction for reading output energy flow stack top value

LAD: Applicable model | yc1s ve1 ve2 Ve3 ves
Influenced flag
— 7 —<C J bit
/»—| —=C D)
MRD L -y
IL: MRD Step length 1

Function description

Assigning the top value of the energy flow output stack to the current energy flow.

5.1.12 MPP: Output energy flow stack pop instruction

LAD:

— — O
—C b
—<

MPP

Applicable model

VC1S VC1 VC2 VC3 VC5

Influenced flag
bit

IL: MPP

Step length
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Function description Application instance
Performing the Pop operation on the LDMO
energy flow output stack, andassigning the MPS
popped value to the current energy flow. Mo M1 T AND M1
i i £ 2
OuUT YO
Nz T1 MRD
— 2
AND M2
N3 Tz
OUT Y1
— — 2
MPP
AND M3
OuUT Y2
5.1.13 EU: Rising edge detection instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| EU Influenced flag
I { | {1 C D bit
IL: EU Step length 2
Function description Application instance
Comparing the state of the input energy D MO
flow in the current scan with that in the last i o EU
scan. If the energy flow rises (OFF—ON), I_-—W—[ =ET 10 ]
. . . SET YO
the output in the current scan cycle is valid.
5.1.14 ED: Falling edge detection instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
ED Influenced flag
— ————C O bit
IL: ED Step length 2
Function description Sequence chart of the application instance
Comparing the state of the input energy flow
in the current scan with that in the last scan. If ON
OFF
the energy flow falls (OFF—ON), the output in M2
the current scan cycleis valid. ON
v2 OFF
Application instance
ON
LD M2 -
Y3
| u2 Y2 MPS
I | {11 C J EU
‘ Y3 OuUT Y2 Not
—-C ote
v ) MPP
ED
OuUT Y3
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1. In two consecutive scan cycles, the states In LAD, the rising edge contact andfalling edge contact
of M2 contact are OFF and ON respectively, instructions need to be used in series rather than in
and the EU instruction detects a rising edge parallel with other contact elements.

change, so that Y2 outputs an ON state with a In LAD, the rising edge contact and falling edge contact
scancycle width. . .

instructions cannot be connected to the left energy flow
2. In two consecutive scan cycles, the states bus directly.

of M2 contact are ON and OFF respectively, The following figure shows an example of incorrect use of

EU and ED instructions in LAD.

co MO

I SR
+ YS b]
X |

and the ED instruction detects a falling edge
edge, so that Y3 outputsan ON state with a
scan cycle width.

5.1.15 LDP: Rising edge of contact

Applicable VCIS VC1 VC2 VC3 VC5
LAD: model
|—|TI—C J Influenced flag
bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
s |[BooL| X | Y [ M [ s | M]sM] | | | c | 7] |
Operand description Application instance LD MO
OuUT YO
S: Source operand no M1
> LDP M1
Function description n 1 INC DO
t—— INC Do ]

The LDP command is used to fetch the

rising edge of the contact signal When MO0 is ON, the M1 output is ON. At this time, M1 changes

The rising edge jump of the from OFF to ON and remains valid for 1 scanning cycle, and DO
corresponding signal is detected in, performs increase 1. In the next scanning cycle, M1 will be
then the contact is effective, invalid and DO remains 1.

On the next scan, the contact becomes
invalid

5.1.16 LDF: Falling edge of contact

Applicable

LAD: VC1S VC1 VC2 VC3 VC5

: model

' ¢t C 2 Influenced flag
bit

IL: LD (S) Step length 1

Operand| Type Applicable soft element Indexing
S BoOL| X [ Y | M | § | LM | sM | | | | ¢ | T ] |
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Operand description
S: Source operand
Function description

The LDF command is used to fetch the
falling edge of the contact signal

The falling edge jump of the
corresponding signal is detected in,
then the contact is effective,

On the next scan, the contact becomes
invalid

5.1.17 ANDP: Rising edge of contact

Application instance LD Mo
OuUT YO
Mo M
- LDF M1
M 0
L—{ I Io ] INC DO

When MO is ON, the M1 output is ON. At this time,If M1 changes
from ON to OFF and remains valid for 1 scanning cycle, DO
performs increase 1. In the next scanning cycle, M1 will be
invalid and DO remains 1.

Applicable
LAD: VC1S VC1 VC2 VC3 VC5
model
| | [+ 3 Influenced flag
l bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M [ S [ LM [ sM | | | | c | 7] |
Operand description Application instance LD MO
o - OuUT YO
S: Source operand =
LD SMO
Function description ANDP M1
The ANDP instruction is to participate in A M%l_[ He [130 INC DO

the AND operation of the rising edge of
the contact.

5.1.18 ANDF: Falling edge of contact

When MO is ON, the M1 output is ON. At this time,If M1 changes
from OFF to ON and remains valid for 1 scanning cycle, DO
performs increase 1. In the next scanning cycle, M1 will be
invalid and DO remains 1.

Applicable VCIS VCL VC2 VC3 VC5
LAD: model
| |} [41 ) Influenced flag
[ bi
it
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
s [BooL| X | Y [ M [ s [M]sM] | | | c | 7] |
Operand description Application instance LD MO
- - OuUT YO
S: Source operand =)
LD SMO
Function description ANDE M1
SHO ni 0
L—1 I Do 1 INC DO
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The ANDF instruction is to participate in
the AND operation of the falling edge of
the contact.

5.1.19 ORP: Rising edge of contact

When MO is ON, the M1 output is ON. At this time,If M1 changes
from ON to OFF and remains valid for 1 scanning cycle, DO
performs increase 1. In the next scanning cycle, M1 will be
invalid and DO remains 1.

5.1.20 OREF: Falling edge of contact

LAD: Applicable
VC1S VC1 VC2 VC3 VC5
model
L ’ Influenced flag
|+ bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
s |[BooL| X | Y [ M ]| s [M]sM | c | 7] |
Operand description Application instance LD MO
no n
OuUT YO
S: Source operand - (.o
LD M2
Function description ORP M1
nz 1
The ORP instruction is to participate in S IHC DO 1 INC DO
the OR operation of the rising edge of n
the contact. —iT

When MO is ON, the M1 output is ON. At this time,If M1 changes
from OFF to ON and remains valid for 1 scanning cycle, DO
performs increase 1. In the next scanning cycle, M1 will be
invalid and DO remains 1.

the contact.

: Applicabl
LAD: pplicable VC1S VC1 VC2 VC3 VC5
|} 3 model
Influenced flag
g bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
s [BooL| X | Y [ M | s [ LM]sM] | c | 7] |
Operand description Application instance LD MO
"o n OuUT YO
S: Source operand —— . >
LD M2
Function description ORF M1
nz 0
The OREF instruction is to participate in — INC DO 1 INC DO
the OR operation of the falling edge of 1
—14

When MO is ON, the M1 output is ON. At this time,If M1 changes
from ON to OFF and remains valid for 1 scanning cycle, DO
performs increase 1. In the next scanning cycle, M1 will be
invalid and DO remains 1.
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5.1.21 PLP: Rising edge output instruction

Applicable VC1S VC1 VC2 VC3 VC5
LAD: model
}_¢ 1 PP (D) ] Influenced flag
bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M [ s [ LM [ sM ] | | | c | 7] |
Operand description Application instance LD M2
PLP YO
S: Source operand
nz OFF LD YO
. - FLF Y0 1
Funct
unction description % . INC DO
The PLP instruction is to take the rising - I8 DO 1

edge of the output signal. If the rising

f th ignal i i
edge of the output signal is detected in When M2 is ON, the YO output is ON and remains valid for 1

this scanning, the output contact will be . . .
g P scanning cycle, DO performs increase 1. In the next scanning

ON. In the next scanning cycle, the . . . .
-g 4 cycle, M1 will be invalid and DO remains 1.
contact of the output will become

invalid.

5.1.22 PLF: Falling edge output instruction

Applicable
LAD: PP VC1S VC1 VC2 VC3 VC5
model
|—< b [ FLF [€))) ] Influenced flag
bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M [ S [ LM [ sM | | | | c | 7] |
Operand description Application instance LD M2
PLF YO
S: Source operand Nz OFF
FLF Y0 1 LD YO0
Function description 10 o INC DO
—— INC DO 1

The PLP instruction is to take the
Falling edge of the output signal. If the

falling edge of the output signal is
g eg uiput signat When M2 changes from ON to OFF, the YO output is ON and

detected in this scanning, the output . . . .
g P remains valid for 1 scanning cycle, DO performs increase 1. In

contact will be ON. In the next . . . ] ]
. the next scanning cycle, M1 will be invalid and DO remains 1.
scanning cycle, the contact of the

output will become invalid.
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5.1.23 INV: Energy flow negation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | C J Influenced flag
AN .
INV bit
IL: INV Step length 1

Function description

Performing the "INV" operation on the current energy flow value and then assigning the obtained result to the current energy
flow.

Note

In LAD, the INV instruction needs to be used in series rather than in parallel with other contact elements.
INV cannot be used as the first instruction in the parallel input branches.

In LAD, the INV instruction cannot be directly connected to the left energy flow bus.

The following figure shows an example of incorrect use of the INV instruction in LAD.

| X MO MO MO
| {1 C D
X MZJ X
ﬁ;'
5.1.24 SET: Coil set instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ ST » ] :)nizluenced flag
IL: SET (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL | Y[ M ] s [ M]sM] | Dxy | | c ] 7] |

Operand description Application instance

S: Source operand "o i) LD MO
I—-—[ SET ml ]
SET M1

Function description

Setting the bit element assigned by D when
the energy flow is valid.

5.1.25 RST: Coil reset instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ RST @ ] Ibn:luenced flag
i
IL: RST (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL [ Y M ] s [ M]sM] | Dxy | | c ] 7] |
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Operand description Application instance

S: Source operand o OFF LD MO
I—-—[ EET Ml ]

Function description RST M1

Resetting the specified bit element (D) to Note

zero when the energy flow is valid. If D is a C element, the corresponding count value is
deleted. If D is a T element, the corresponding timing value
is deleted.

5.1.26 NOP:No operation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ NP ] IbrTquenced flag
it
IL: NOP Step length 1
Function description Note
Performing no operation. In LAD, this instruction cannot be directly

connected to the left energy flow bus.
5.2 Main control instructions

5.2.1 MC: Main control instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Influenced flag
|—| P—I M (52 ] bit
IL: MC (S) Step length 3
Operand| Type Applicable soft element Indexing
S INT Consta
nt

Operand description

S: Source operand

5.2.2 MCR: Main control reset instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Influenced flag
Ii[ MCR 5> 1 .
bit
IL: MCR (S) Step length 1
Operand| Type Applicable soft element Indexing
Consta
S INT
nt
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Operand description

S: Source operand
Function description

1. Matching the MC and MCR instructions to form an MC-MCR structure.
The MC instruction represents the beginning of an MC-MCR structure,
and its operand Sis the label of the MC-MCR structure. The value of
operand S is a constantranging from 0 to 7. MCR represents the end of
an MC-MCR structure.

2. Executing the instruction in the middle of the MC-MCR structure when
the energy flow before the MC instruction is valid,

3. Skipping over the instruction in middle of the MC-MCR structure when
the energy flow before the MC instruction is invalid, and executing it and
deleting the destination operands corresponding to OUT, TON, TOF,
PWM,HCNT, PLSY,PLSR, DHSCS, SPD, DHSCI, DHSCR, DHSZ,DHST,
DHSP and BOUT in the structure after the program directly jumps to the
structure

Application instance

MO
| C o o : LD Mo
MC 0
SMO Y0
— —C > LD SMoO
OUT YO
{ MCR 0 ] MCR 0

When MO = ON, instructions in the MC 0-MCR 0 structure are
executed, and YO = ON. When MO = OFF,instructions in the MC 0-
MCR 0 structure are not be executed,and the bit element YO
designated by the destination operandof the OUT instruction in the
structure is deleted, YO = OFF.

Note

1. In LAD, the MCR instruction must be
directly connected to the left energy flow
bus.

2. In LAD, the MCR instruction cannot
connect in parallel or in series with other
instructions.

3. Multiple different numbered MC-MCR
structures can be used in the nested
mode, but thenumber of nest levels
cannot exceed 8. MC-MCR structures
with the same number cannotbe used in
the nested mode.

4. Two MC-MCR structures cannot be
used in the cross manner. The use
method shown in the following figure is
illegal.

MO
— —L w1 1—
SMO SM47
— —C O
M1
— —L w2 1—
{ MCR 1 ]
SMO M100 >
— —C O
{ MCR 2 ]

Note: It cannot be used in SFC
programming.

5.3 SFC instructions

5.3.1 STL: SFC state loadinginstruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
> Ibn.zluenced flag
|
IL: STL (S) Step length 3

Operand| Type

Applicable soft element

Indexing

[ BOOL |

[ s |
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Operand description
S: Source operand
Function description

1. Indicating the beginning of the process of a step state
(S).

2. Executing thebuilt-in instructions of a step when the
state of the step is valid (ON).

3. If the state of a step changes from ON to OFF (falling
edge change), not executing the built-in instructions of
the step, and deleting the destination operands

5.3.2 SET Sxx: SFC state transition instruction

corresponding to OUT, TON, TOF, PWM, HCNT,PLSY,
PLSR, DHSCS, SPD, DHSCI, DHSCR,DHSZ, DHST,

DHSP and BOUT.

4. Not executing the built-in instructions of a step when

the state of the step is invalid (OFF).

5. Defining a parallel merging structure by consecutive
STL instructions (serial connectionof STL elements),
where the STL instructions can be used in a maximum of
16 consecutive times, that is, the maximum number of

branches in the parallel merging structure is 16.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| & [ ST o) ] :)nizluenced flag
IL: SET (D) Step length 3
Operand| Type Applicable soft element Indexing
D_[BooL .+ [ fsi [ [ 1 [ [ |

Operand description

D:Destination operand

5.3.3 OUT Sxx: SFC state jumpinstruction

Function description

Setting the state of the specified step (D) to be valid when the
energy flow is valid, and setting the current valid step to be
invalid to complete the state transition.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_< G |} ¢ ) :)n{luenced flag
i
IL: OUT (D) Step length 3
Operand| Type Applicable soft element Indexing
D_[BooL - r r frstr [ [ [ [ [ |

Operand description

D:Destination operand

5.3.4 RST Sxx: SFC state reset instruction

Function description

Setting the state of the specified step (D) to be valid when the
energy flow is valid, and setting the current valid step to be
invalid to complete the state jump.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Influenced flas
|—< >—— —IRST @) ] o g
IL: RST (D) Step length 3
Operand| Type Applicable soft element Indexing
D [BOOL [ [ Is I N N

Operand description

D: Destination operand

Function description

Setting the state of the specified step (D) to be invalid when the
energy flow is valid.

72




VC Series Micro-PLC Programming Manual

Basic instructions

5.3.5 RET: SFC program segment end instruction

VC1S VC1 VC2 VC3 VC5

LAD: Applicable model
Influenced fla
{ RET ] . 9
bit
IL: RET Step length 1
Function description Note

Indicating the end of a segment of the SFC program.

5.4 Timer instructions

5.4.1 TON: Turn-on delay timing instruction

It can be used only in the main program.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ TON o (s) ] Ibr:IIuenced flag
IL: TON (D) (S) Step length 5
Operand| Type Applicable soft element Indexing
D INT T
S INT Co:tsta KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% Z \
Operand description Application instance
D: Destination operand "o — ] LD MO
T8 TL 4
S: Source operand - - TON T1 4
m> LD T1
Function description OUT YO
1. Timing the specified T element (D) when the Sequence chart of the application instance
energy flow is valid and the timing value is less than
32,767 (the timing value increases with the time),
and remaining in 32,767 after it is reached.
2. Setting the timing coil output of the designated ON ON
Telement to ON when the timing value is more than OFF
MO
or equal to the preset value (S). K30 025 on
3. Stopping timing, resetting the timing value to p— | | OFF TA=32767 (max)
zero, and setting the timing coil output to OFF when
the energy flow is OFF. - o™ =4
T1 timing value =0
4. Setting the timing coil value of the designated T
element to OFF and resetting the timing value to
zero when the system executes the instruction for
the first time.
5.4.2 TONR: Memory-type turn-on delay timing instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ TONR o) s ] Lr:luenced flag
IL: TONR (D) (S) Step length 5
Operand| Type Applicable soft element Indexing
D [ INT I I N B
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Consta
S INT ot KnX | KnY | KnM | KnS [KnLM |KnSM| D | SD | C T \% z R \

Operand description Application instance
D: Destination operand LD MO

o 32TET TONR T
S: Source operand TORE  TL ] 1

T1 10 5
Function description - LD T1

OuUT YO

1. Timing the specified T element (D) when the
energy flow is valid and the timing value is less than
32,767 (the timing value increases with the time),
and remaining in 32,767 after it is reached.

2. Setting the timing coil output of the designated T
element to ON when the timing value is more than
or equal to the preset value (S).

3. Stopping timing, and remaining the current timing
coil and timing value when the energy flow is OFF.

5.4.3 TOF: Turn-off delay timing instruction

Sequence chart of the application instance

ON

ON
OFF
MO
D
03s

i OFF

Lm=s T

T1 timing value T1=0

T1 timing coil

T1=32767 (max.)

LAD: Applicable model VC1S VC1 VC2 VC3 VC5
|—| — TOF o) s ] Influenced flag bit
IL: TOF (D) (S) Step length 5
. Indexi
Operand| Type Applicable soft element ng
D INT T
S INT CO:tSta KnX | KnY | KnM | KnS KnLM KnSM| D SD C T Vv z R N
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Operand description Application instance
D: Destination operand LD MO
o 2 TOF T
S: Source operand —— ——{ TO0F TI1 5 50
T1 10
Function description L 3 LD T1
1. Starting the timing of the specified timer T (D) ouT Y0
when the energy flow changes from ON to OFF Sequence chart of the application instance
(falling edge change). on on
2. Keeping timing when the energy flow is OFF but o OFF | OFF
the specified timer T has been started, and setting ON oN
the timing coil output of the T element to OFF when orF orF
the timing value reaches the preset value (S), and T4 timing coil 0.55
then remaining in the preset value. -
n \ T1=0 T1 =0
3. Not timing when the timing has not started but T fming value '

the energy flow input is OFF.

4. Stopping timing, resetting the timing value to
zero, and setting the timing coil output to ON when
the energy flow is ON.

5.4.4 TMON: Non-retriggerable monostable timing instruction

Applicable model VC1S VC1 VC2 VC3 VC5
LAD:
|—| F— TMON o} s} ] Influenced flag bit
IL: TMON (D) (S) Step length 5
. Indexi
Operand| Type Applicable soft element ng
D INT T
S INT Co:tsta KnX | KnY | KnM | KnS KnLM KnSM| D SD C T \% Zz R N
Operand description Application instance
D: Destination operand LD MO
0] OFF
TMOH T1 5
S: Source operand n 0 ! TMON T1 5
¢ 3 LD ™
Function description OUT YO

Sequence chart of the application instance
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1. Starting the timing of the designated timer T (D)

(based on the current value) when the input energy

flow changes from OFF to ON (rising edge

change), and the timing has not started, and ‘

keeping the timing coil output ON when in the Moﬁm

timing state (the timing length is determined by S).

2. Keeping timing and keeping the timing coil OFF OFF L

T1 timing coil ——

output ON no matter how the energy flow changes

when it is in the timing state (the timing length is
9 ( 9 9 T1 timing value_l_/l—/L

determined by S). 1=0 T1=0

3. Stopping timing, resetting the timing value to
zero, and setting the timing coil output to OFF when
the timing value is reaches the preset point.

5.5 Counter instructions

5.5.1 CTU: 16-bit increment counterinstruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ o o (s ] IbrTIIuenced flag
I
IL:CTU (D) (S) Step length 5
Operand| Type Applicable soft element Indexing
D INT C
S INT CO:tSta KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% Zz R S
Operand description Application instance
D: Destination operand LD MO
no 3 T
S: Source operand CTr o 3 ] cTu co
Co o 3
Function description - LD CO
1. Increasing the count value of the specified16-bit counter OouT YO0
C (D) by 1 when the input energy flow changes from OFF Time sequence diagram instance
to ON (rising edge change).
ON ON
2. Remaining in the count value when it reaches 32,767. 1m
3. Setting the counting coil to ON when the count value is | oN
larger than or equal to the preset point (S). OFF
CO0 counting coil
Note Cocp _CO=3
co=o COE L ——=""
Setting the address of the 16-bit counter C (D) to a value CO count value™—

ranging from CO to C199.

5.5.2 CTR: 16-bit cycliccountinginstruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ R » (s} ] Lr:luenced flag
i
IL:CTR (D) (S) Step length 5
Operand| Type Applicable soft element Indexing
D | INT -+ r r +r [ ¢ [ [ Jef [ |
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Consta
S INT nt KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R v
Operand description Application instance
D: Destination operand | Mo 1 LD MO
CTR co
S: Source operand CTRCO3
Function description Sequence diagram of the Application instance
1. Increasing the count value of the specified 16-bit
counter C (D) by 1 when the input energy flow changes
from OFF to ON (rising edge change).
2. Setting the counting coil to ON, when the count value is
equal to the preset point (S). ON ON ON ON ON  ON_
OFF OFF
3. Setting the count value to 1, and the counting coil to MO 3 ; on
! i _ON | ON
OFF when the count value reaches the preset point OFFi or
(S),and the input energy flow changes from OFF to ON €0 counting coil
. .. . co=3 .
again (rising edge change). o com Co=1 L CO=2 couy |_Coz G0
Note
1. Performing no counting action when the preset count
value (8) is less than or equal to 0.
2. Setting the address of the 16-bit counter C (D) to a value
ranging from CO to C199.
5.5.3 DCNT:32-bit increment and decrement counting instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ DONT o (s) ] LrTIIuenced flag
I
IL: DCNT (D) (S) Step length 7
Operand| Type Applicable soft element Indexing
D DINT C
S DINT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T Vv z R \
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Operand description

D: Destination operand
S: Source operand
Function description

1. Increasing or decreasing the count value of
the specified 32-bit counter C (D) by 1 when the
input energy flow changes from OFF to ON
(rising edge change) (the increase and
decrease depend on the corresponding SM flag
bit).

2. For increment counters, setting the counting
coil to ON when the count value is larger than or
equal to the preset point (S).

3. For decrement counters, setting the counting
coil to OFF when the count value is less than or
equal to the preset point (S).

4. Changing the count value to —2147483648
when the count value is 2147483647 and is
increased by 1.

5. Changing the count value to 2147483647
when the count value is —2147483648 and is
decreased by 1.

Note

The address of C element (D) must be within the
range of C200 to C235.

Application instance

LD MO
Ma u} 3
I—( —— DCHT C235 ] 1 DCNT €235
DO
Sequence diagram of the application instance
DO=3
DO
ON
OFF Switch to decrement counting
SM235
ON ON [©ON ON ON ON ON
OFF| OFF
MO— i
ON 1
OFF % OFF
C235 counting coil T
_,iC235=2} | C235=3 !
€235=0/C2%5= e
C235countvalue —— 235=

~7C235=0 C235=1
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Chapter 6 Application instructions

This chapter detailedly describes the application instructions of VC series micro-PLCs, including the instruction format (form),
operand, influenced flag bit, function, application instance, and sequence diagram.

(01 gF= o (g SR AN o] o] [To= 1uTo] o I 0 1S} (VT i o] o <SR SR PRSP 79
6.1 Program floW CONrOl INSITUCTIONS . ... iiiiiiei ettt e ettt e e e e e e ettt e e e e e e e e bbeeeeaeeeeaannnebeeeaaesaannnneeeens 85
6.1.1 FOR: CYCIE INSIIUCTION .eeiiiiitteieee ettt e e e e ettt e e e e e ettt e e e e e e e e nebbeeeaaeeesanebeeeaeaeesaannnneeaeaeaan 85

6.1.2 NEXT: CyCle return INSIIUCTION ....cceiiiiiiiiieie e ettt e e e e ettt e e e e e e et e et e e e e e e sannbseeaeaeeesannnnneeeaaeenan 85

6.1.3 LBL: Jump label definition INSTIUCTION ........coooiiiiieiei e e e e e e e e e e e eeeae e an 86

6.1.4 CJ: Conditional JUMP INSIUCHION ...ttt e e e e e e e e e e e e s et b e e e e e e e s seabanaeeaaeeaan 88

6.1.5 CFEND: Instruction for conditional return of user main program

6.1.6 WDT: Instruction for watchdog reset of user program
6.1.7 El: Enable interrupt instruction
6.1.8 DI: Disable interrupt instruction

6.1.9 CIRET: Instruction for conditional return of user iNterrupt Program ...........ccveeiiieeeiniiiee e 89
6.1.10 STOP: Instruction for StOpPINgG the USEr PrOGIaM .........eeeiiiiiieiiieee it e et e e rteee e s e e st e e s snneeeesneeeeeenes 89
6.1.11 CALL: Instruction for calling the user SUDPrOgram .........cooceiiiiiiiie i 90

6.1.12 CSRET: Instruction for conditional return of user subprogram

6.2 Data transmisSioN INSIIUCHIONS........uuvuverrrrierererereererrrereseeeererererrrer————————.
6.2.1 MOV: Word data transmissioninstruction

6.2.2 DMOV: Double word data transmisSion INSTIUCHION ..........coouiiiiiiiieeiiie e 91
6.2.3 RMOV: Floating-point data transmisSSion INSIUCTION ...........cuviiiiieieiiiie e 92
6.2.4 BMOV: Block data transmiSSioN INSIIUCTION. ..........uueiiiiiiiiiiiiiiie et e et e e e e e e ibee e e e e e ean 92
6.2.5 FMOV: Data blOCK fill INSTIUCTION .....ooiuiiiiiiieie e e e e e e e e e e e e e e an 92
6.2.6 DFMOV: Data block double word fill INSTIUCTION ..........ooiiiiiiiiiee e 93
6.2.7 SWAP: MSB/LSB SWOP INSIIUCHION ...ceeiiiiiiiiiiiieiiiee ettt e st nebee e e s e e e s anbne e e e 93
6.2.8 XCH: WOrd SWOP INSIIUCLION .....eviiiiiiieeiitite ettt ettt e st e et e e s b e e e st e e e anbne e e s nnneeeeanbreeennns 94
6.2.9 DXCH: Double WOrd SWOP INSIIUCTION .......cciiiiiiiiiiiee ittt e e e e e s s e e e 94

6.2.10 PUSH: Data PUSN INSTIUCTION. ....cciiiiiiiiiiieii ettt e et e e e e e s e e e e e e s snbnrreeeeeeaan
6.2.11 FIFO: First-in-first-out instruction
6.2.12 LIFO: Last-in-first-out instruction

6.2.13 WSFR: Word string shift right iNStrUCHON. ............uiiiiiii e 96
6.2.14 WSFL: Word string Shift 1€ft INSITUCHION ......c.veiiiiiiiee e 97

6.3 Integer arithmetic OPEration INSIIUCHIONS .......coiuuiiiiiiie ittt e e st e e esre e e
6.3.1 ADD: Integer addition INSIIUCTION........cciiiiiiiiii ettt e et e st e e s e e e e snbreeenaes
6.3.2 SUB: Integer subtraction instruction....................

6.3.3 MUL: Integer multiplication instruction

6.3.4 DIV: INteger diVISION INSTIUCTION ......coiiiiiiieie ettt e e e e e et e e e e e e s tbb e e e e e e e s anbanneeaaeeaan

6.3.5 SQT: Instruction for extracting the square root of an INTEGET..........ccoviiiiiiiiiiiii e 100
6.3.6 INC: Integer PluS ONE INSLIUCTION .......eiiiiiiie ittt e e et nane e e e eneee s

6.3.7 DEC: Integer minus one instruction
6.3.8 VABS: Instruction for obtaining the absolute value of an integer...........ccooiiiiiiiieiii e 101
6.3.9 NEG: Integer negation instruction

6.3.10 DADD: Long integer addition instruction

6.3.11 DSUB: Long integer SubtraCtion INSTIUCTION. ...........oiiiiiiiiiiiiei et e e e e e e e eeneeeeeas
6.3.12 DMUL: Long integer multiplication instruction
6.3.13 DDIV: Long integer division instruction

6.3.14 DSQT: Instruction for extracting the square root of a long integer
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6.3.15 DINC: Long integer pluS ONE INSIIUCTION .......cciiiiriiiiiee e ettt e e e e e s e e e e e s e e e e e e s aa e e e e e s s eesanaaeeeas
6.3.16 DDEC: Long integer MinuS 0NE INSTIUCTION ..........uuiiiiiiiiiiiiiiie e e e e et e e e e e e e e e e s et e e e e e e s e eannreeeas
6.3.17 DVABS: Instruction for obtaining the absolute value of a long integer
6.3.18 DNEG: Long integer Negation iNSIUCHION ............uiiiiiii ettt e et e e e e e e s ee e e e e s e nneeeeeeas
6.3.19 SUM: Integeraccumulation INSTIUCTION ..........ouiiiiiiiieie ettt e e e et e e e e e e st e e e e e e e e nneneeeeas
6.3.20 DSUM: Long integer accumulation iNSrUCLION ...........ooiiiiiiiiiiie et e e e e e e eeeeeeeeas
6.4 Floating-point arithmetic Operation iNSIIUCHIONS ...........coiiiiiiiiiee e e et e e e e s e e e e e s e earbaeeeas
6.4.1 RADD: Floating-point numberaddition instruction .....................
6.4.2 RSUB: Floating-point numbersubtraction iNStrUCHION.............uviiiiii i e
6.4.3 RMUL: Floating-point numbermultiplication iNSTrUCLION ...........coiiiiiiiiiiiiiee e

6.4.4 RDIV: Floating-point numberdiviSion INSTIUCHON. ..........coi i e

6.4.5 RSQT: Instruction for extracting the square root of a floating-point number .............c.cccoecvi e, 110
6.4.6 RVABS: Instruction for obtaining the absolute value of a floating-point number ..............cccccooiiiiiieenn. 111
6.4.7 RNEG: Floating-point number negation instruction
6.4.8 SIN: Instruction for obtaining SIN of a floating-point number
6.4.9 COS: Instruction for obtaining COS of a floating-point NUMDET ..........c.oiiiiiiiiiie e

6.4.10 TAN: Instruction for obtaining TAN of a floating-point NUMDBET ............cooiiiiiiic e
6.4.11 POWER: Instruction for exponentiation of a floating-point NUMDBDEr .............ccoocveeiiiiieiii e

6.4.12 LN: Instruction for obtaining the natural logarithm of a floating-point number
6.4.13 EXP: Instruction for obtaining the natural number power of a floating-point number.................c.cc.c.... 114
6.4.14 RSUM: Floating-point number accumulation iNSIUCHION ...........ceeiiiiiiieiiiiiie e
6.4.15 ASIN: Instruction for obtaining ASIN of a floating-point NUMDET ..........ccooiiiiiiiie e
6.4.16 ACOS: Instruction for obtaining ACOS of a floating-point NUMDET ...
6.4.17 ATAN: Instruction for obtaining ATAN of a floating-point NUMDBEr ..o,
6.4.18 LOG: Instruction for obtaining the common logarithm of a floating-point number
6.4.19 RAD: Instruction for floating-point number angle-radian CONVErSION ............covvveiiiiieeiiiiie e
6.4.20 DEG: Instruction for floating-point number radian-angle CONVErSioN ............cccuveiieiiiiiiiiiiieeee e
6.5 Value CONVEISION INSIIUCTIONS .......iiiiiiiii it e e st e st e e s snn e e e s nn e e e s anneeeeaans
6.5.1 DTI: Instruction for converting a long integer t0 an INTEGET ..........couiiiiiiiiie e
6.5.2 ITD: Instruction for converting an integer to & I0Ng INtEGET .........cueiiiiiiieeiiie e
6.5.3 FLT: Instruction for converting an integer to a floating-point NUMDBEr ...,
6.5.4 DFLT: Instruction for converting a long integer to a floating-point NUMDBEr.............cocvveiiiiic e,
6.5.5 INT: Instruction for converting a floating-point number to an iNteger...........ooocuveiiiiieiiiiiiiiiee e
6.5.6 DINT: Instruction for convert a floating-point number to a long INtEger ..........ccuveiiiiiiiiiiiiiiee e
6.5.7 BCD: Instruction for converting a word to a 16-bit BCD COE..........cc.uuviiiieiiiiiiiiiiee e
6.5.8 DBCD: Instruction for converting a double word to a 32-bit BCD code
6.5.9 BIN: Instruction for converting a 16-bit BCD cOde t0 8 WO ..........ccoviuiiiiiiiiiiiiiiee e
6.5.10 DBIN: Instruction for converting a 32-bit BCD code to a double word............cccccceeeiiiciiiieenie i,
6.5.11 GRY: Instruction for converting a word to a 16-bit gray COAe...........cceviriiiiiiiiiieiiie e
6.5.12 DGRY: Instruction for converting a double word to a 32-bit gray code..........ccceeeveeriiiiiiiiiiiie e,
6.5.13 GBIN: Instruction for converting a 16-bit gray code t0 @ WOrd .............eveieiiiiiiiiiiiiee e
6.5.14 DGBIN: Instruction for converting a 32-bit gray code to a double word
6.5.15 SEG: Instruction for converting a word t0 @ 7-SegmeNnt COUE .........coiuriiiriiiieiiiiie et
6.5.16 ASC: ASCII code CONVEISION INSLIUCHION .......uviiiiiiieiiiiee ettt e et eine e e ee s
6.5.17 ITA: Instruction for convertinga 16-bit hex data to an ASCIlI COE.........cceeviiiiiiiiiieie e
6.5.18 ATI: Instruction for converting an ASCII code to a 16-bit hex data............cooocvieieiiiiiiii e,
6.5.19 LCNV: Project CONVErSiON INSIIUCTION ......ccoiiiiiiiiiiieeee ettt e ettt e e e e et e e e e e e s anbene e e e e e e s annneeeeeas
6.5.20 RLCNV: Floating-point project CONVersion iNSTIUCTION ...........coiiiiiiiiiiiiiiee et
6.6 Word 10giC OPeration INSIIUCLIONS. ... . ettt e ettt e e e ettt e e e e e s e tbee et e e e e e s e nneeeeeaaeesaannnbbeeeaaesaannnseeeeas
6.6.1 WAND: WOrd AND INSIIUCLION ......cuviiiiiieiiiieiit ettt
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6.6.2 WOR: INT OR INSIIUCLION ....eeiiitieeiiiiee ettt ettt ettt s ettt e et e e e ettt e e e aabe e e e snbe e e e e abbe e e e nnbneeesbbeee s
6.6.3 WXOR: WOrd XOR INSIIUCTION ....eeitiiiiiiiiiie ettt ettt sie ettt e e st e e s sste e e s snbeeeesbteeesnnneeeesbbeeeas
6.6.4 WINV: WOTd INV INSIIUCHON ......eiiiiiiiie ittt ettt ettt esab e e e st e e e bt e e s nnnneeeabbeeeas
6.6.5 DWAND: Double WOrd AND INSEIUCHION .......eiiiiiiiiiiieiee ettt e ettt e e e e et e e e e e e st ee e e e e s annneeeeeas
6.6.6 DWOR: Double WOrd OR INSTIUCHION ........uiiiiiiiiiiiiiiie ettt e e ettt e e e e e et e e e e e e s aneaeeeeaaeeeennneeeeeas
6.6.7 DWXOR: Double Word XOR INSTIUCHION ......cciiiiiiiiiiiiie ettt e ettt e e e et e e e e e e s eneeaeee e e e e s ennneeeeeas
6.6.8 DWINV: Double word Nnegation INSTIUCTION ............vviiiiiiei i e e e e e e s e e eeas
6.7 Bit shift and rotate instructions .....................
6.7.1 ROR: 16-bit rotate right instruction
6.7.2 ROL: 16-bit rotate |eft INSITUCTION ...t e e e e e e e e e s e eeneaeeeas
6.7.3 RCR: Instruction for 16-bit rotate right with carry flag bit...........occoveiiiiiiiii e
6.7.4 RCL: Instruction for 16-bit rotate left with carry flag bit............cooriiiiiiii e
6.7.5 DROR: 32-bit rotate right instruction
6.7.6 DROL: 32-bit rotate left instruction ......................
6.7.7 DRCR: Instruction for 32-bit rotate right with carry flag bit
6.7.8 DRCL: Instruction for 32-bit rotate left with carry flag bit...........occoeiiiii i
6.7.9 SHR: 16-bit Shift FIght INSITUCTION .......eeiiiiiii et e e eas
6.7.10 SHL:16-bit Shift [€ft INSIIUCHON. .....ciiiiieeee e e e e e e e e s e e e e e e e e nenaeeeas
6.7.11 DSHR: 32-bit shift right instruction
6.7.12 DSHL: 32-bit Shift [€ft INSIIUCTION .....cooiiiiie i e e et e e e enae e e e e naeeeas
6.7.13 SFTR: Bit string Shift right INSITUCTION ......ccoiiiiiiiieie ettt e e seeeeeas
6.7.14 SFTL: Bit String Shift 1€ft INSIIUCTION ... .eiiiiiiii et e e et e e eaeee s
6.8 PeriPNEral INSIIUCTIONS ...ttt ettt b et e et bt e e et e e s ne e e e ek b et e e eab et e e s nn e e e e anbneeenae

6.8.1 FROM: Instruction for reading words from a special module buffer register............ccoccevviiiiniiieniinnn,
6.8.2 DFROM: Instruction for reading double words from a special module buffer register
6.8.3 TO: Instruction for writing words from a special module buffer register.............coccoviiiiii e,
6.8.4 DTO: Instruction for writing double words from a special module buffer register .............cccccceeiiiiiiineen.
6.8.5 VRRD: Instruction for readingthe value of an analog potentiometer ............ooccvveiiiieiiiiiiiiieeeee e
6.8.6 REFF: Instruction for setting input filtering CONSTaNT.............uuiiiiiiii e
6.8.7 REF: Instruction for immediately refreShing I/O..........oocviiiiiiiii e
6.8.8 EROMWR: EEPROM WIItE INSIIUCTION ......eiiiiiiiieiiiete ettt e s e e e nnnneee s
6.8.9 PR: PrINtING INSIIUCTION .......iiiiiiiiieiiee ettt e e e e e e e s e e e st e e nanr e e e s nreee s
6.8.10 TKY: Numeric Key iNPUL INSIIUCTION ........ueiiiiiiiiiiiiiee ettt e e e e e e e e e e e s annnneeeas
6.9 Real-time CIOCK INSITUCTIONS ... ieieiieie ettt e et e e st e e s et e e st e e snn e e e nnneeesanreeenaans
6.9.1 TRD: Real-time ClOCK read iNSIIUCTION ........ccccuiiiiiiie it e e s
6.9.2 TWR: Real-time clock write instruction
6.9.3 TADD: Clock addition INSTIUCTHION.........cciiiiiiiiiiii ettt e e st e e e e eneee s
6.9.4 TSUB: CloCK SUDEraCtioN INSIIUCTION ........uviiiiiiii it e e s
6.9.5 HOUR: Chronograph iNSIIUCLION ........ccoiiiiiiiiiiieiiece ettt e e eee s
6.9.6 DCMP: (=, <. >, <>, >=, <=)Date comparison iNSrUCLION ............uueiiiiiiiiiiiiiieee e
6.9.7 TCMP: (=, <. >, <>, >=, <=)Time comparison iNSrUCLION .........c..uuiiiiiiiiiiiiiieee e
6.9.8 HTOS: Instruction for converting hour-minute-second data to SecoNds ..............eeeeeeiiiiiiiiieeiie i
6.9.9 STOH: Instruction for converting seconds to hour-minute-second data..............ceeeeeeiiiiiiiieeeeeeniniiiieeee.
6.10 High-speed /O INSrUCIONS ........ccieeiiiiiiiiiiee e
6.10.1 HCNT: Instruction for driving the high-speed counter
6.10.2 DHSCS: Instruction of setting the high-speed count COMPAriSON............ccooiiiiiiiiieeeiiiiiieee e
6.10.3 DHSCI: Instruction for triggering interrupt based on comparison of high-speed count
6.10.4 DHSPI:Triggering interrupt Instruction based on comparison of absolute high-speed output positions159
6.10.5 DHSCR: Instruction for resetting the high-speed count comparison

6.10.6 DHSZ: High-speed count range compariSON INSTFUCLION ...........coiiiiiiiiiia et e e e e
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6.10.7 DHST: High-speed count table comparison iNStrUCLION ............ccoiiiiiiieiiee e 162
6.10.8 DHSP: Instruction for pulse output based on high-speed count table comparison..................cceeuvveee... 164
6.10.9 SPD: Frequency Measuring iNStUCHION ..........coiiuiiieiie e ettt e e e estr e e e e e et e e e e e e s st e e e e e e s eenarnaeeeas 166
6.10.10 PLSY: High-speed pulSe OULPUL INSTFUCTION ........vvieiiirieeiiiie et 167
6.10.11 PLSR: Instruction for count pulse output with acceleration/deceleration ..............cccceevvivveiniieeennneenn. 168
6.10.12 PLS: Envelopepulse OUIPUL INSTIUCTION .........iiiiiiiie ittt e e 171
6.10.13 PWM: Pulse output instruction
6.11 Control calculation instructions...............

6.11.1 PID: FUNCHON INSIIUCTION ...ttt sttt st e b e e
6.11.2 RAMP: Ramp Signal QUIPUL INSTIUCTION .....ccouvriiiiiieie ettt e e e eas
6.11.3 HACKLE: Sawtooth wave signal output INSTIUCTION ..........ccviiiiiiiie e
6.11.4 TRIANGLE: Triangle wave signal OUtPUL iNSTIUCTION ......ccocviiiiiiiie e
6.11.5 ABSD: Cam absolute CONrol INSIIUCLION ........coviiiiiiiiieiiie it

6.11.6 DABSD: Double word cam absolute control instruction
6.11.7 ALT: Alternate OULPUL INSITUCTION .....ceeiiiiieeiiiii ettt eee ettt ettt e e sttt e e ettt e e e st e e e snbeeeeeneeeesenneeeesneeeeas
6.12 COMMUNICALION INSIIUCTIONS ......tviiitiiitee ettt bt bt b ettt et e e et e e be e et e e be e et e e neeennee
6.12.1 MODBUS: Master station communication iNSTIUCHION.............coiiiiiiiiiiiiiiee et
6.12.2 XMT: Free-port SENdiNG INSTIUCHION ........viiiiiiii ittt e e e as
6.12.3 RCV: Free-port receiving instruction
6.12.4 MODRW: Modbus read/Write INStIUCHON ........c.uieiiiiiiieiiieiiie et
6.13 CHECK INSIIUCTIONS ...ttt ettt ettt b e bbbttt e bt et e et e e et e ebe e e be e e beeesbe e e ne e e e
6.13.1 CCITT: CheCK INSIIUCTION ....eetiiiiii ettt e bt e b
6.13.2 CRCL6: CheCK INSIIUCTION ......eviiiiie ettt e ettt e e e e ettt e e e e e et e e e e e e e e sansbaseeeeaeesaannnnaeeeas
6.13.3 LRC: ChECK INSTIUCHION. ... ieieiiiiee ettt ettt e e ettt e e e e e e ettt e e e e e e e ntbbeeeeaeeesassbaneeeaeesaannnneeeeas
6.14 Enhanced bit processing instructions
6.14.1 ZRST: Instruction for resetting bits t0 0 IN DACh ........vvviiiiiiii e
6.14.2 ZSET: Instruction for resetting bitsS iN DALCN.............ooiiiiii e
6.14.3 DECO: DeCOAING INSIIUCTION .....ciiiiiiiiiiiiiiieeee ettt ettt e e et e e e e et e e e e e e e s aabbese e e e e e e e aannneneeeas
6.14.4 ENCO: ENCOING INSTIUCTION. .....ceiiiiiiiiiiieiie e ettt ettt e e ettt e e e e et b e e e e e e e s anbbb b e eeeeeeeeannneneeeas
6.14.5 BITS: Instruction for counting on Dit iN WO ...........ccoiiiiiiiiiiieieee e
6.14.6 DBITS: Instruction for counting on bit in double WOrd .............occeeiiiiiiiiii e
6.14.7 BON: Instruction for judging on bit in WOP ............eiiiiiiiiiiiiie e
6.15 WOrd CONEACE INSEIUCTIONS ......eeeeiiieeeiitt ettt e ettt e ettt e oo ettt e e e e e s et bbb et e e e e e s e sbb b bt e e e e e s e nbbb e e e e e e e e annnbneeeas
6.15.1 BLD: Word bit cONtact LD INSIIUCLION ......ceeiiiiiiiiiiieie ettt e e e e e e e e e e nneeeeeeas
6.15.2 BLDI: Word bit contact LDI INSIIUCTION ......coiiiiiiiiiiiiiie ettt e e e e e e e e e s ineeeeeeas
6.15.3 BAND: Word bit contact AND instruction
6.15.4 BANI: Word bit contact ANIINSIIUCHON........cciiiiiiiiee et e e e e e e e e e e e s e nnnnaaeeeas
6.15.5 BOR: Word bit coOnNtact OR INSTIUCTION .......iiiiiiiiiiiiiie ettt e e et e e e e e e st e e e e e e e s enneeaeees
6.15.6 BORI: Word bit contact ORI INSIIUCHION .......cciiiiiiiiieiee et e e e e e e e s ebraee e e e e e s e nneaeeeeas
6.15.7 BOUT: Word bit COil OUtPUL INSTIUCTION ...ceiiiiiiiiiiiiiie ettt e e e e e e s
6.15.8 BSET: Word bit COIl SEINSIIUCTION ........eviiiiieiiiiiiieiee et e e e e e e e e eeas
6.15.9 BRST: Word bit coil reset instruction
6.16 ComMPAriSON CONLACE INSIIUCTIONS........iiiiiiiie ittt ettt et e e s bb et e e sttt e e abn e e e s anbeeeeanbneeenae

6.16.1 LD (=, <, >, <>, >=, <=): Integer comparison LDXINSIIUCON .......covveiieeiiieiiie e 199
6.16.2 AND (=, <, >, <>, >=, <=): Integer comparison AND XINStruCtion ...........ccveeveeiiieiiee e 200
6.16.3 OR (=, <, >, <>, >=, <=): Integer comparison ORMINSIIUCHON ........ccuveeeiiiiieiiiee e 201
6.16.4 LDD (=, <, >, <>, >=, <=): Long integer comparison LDDXXINStruction ............ccccccovvveeeiiiieccviiee e, 202
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6.16.6 ORD (=, <, >, <>, >=, <=): Long integer comparison ORDXXINStrUCION.........ccccoovveriieiiieiiiesiie e 204

6.16.7 LDR: Floating-point number compariSON iNSIFUCHION .........cuvieiiiieeiiiiee et
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6.17 Bulk data proCeSSiNG iNSIIUCTIONS ......cciiuieieiiiiie et e et e e et e e st e e s nr e e e as bt e e snn e e e s nnneeeeannneeenans
6.17.1 BKADD: Bulk data addition Operation iNSIrUCLION ...........coucriieriiieeiirrie e
6.17.2 BKSUB: Bulk data subtraction operation iNStruCtioN .............coiieiiiiiiiiiiiee et
6.17.3 BKCMP=,><,<>,<=,>=: Bulk data comparison iNStrUCLION ............cccviiiieeiiiiiiieieee e e
6.18 DAtASNEEL INSIIUCTIONS ... ..eeiutiiiiee ettt bt e bt e bt et et et e e et et et et et e e et e e et e enee e e
6.18.1 LIMIT: Upper/lower limit CONIOl INSTIUCTION ......coourrieiiiiieeiiiie ettt
6.18.2 DBAND: Deadband CONrol iINSTIUCTION .......c.uuiiiiiiiieiiiiee ettt e e as
6.18.3 ZONE: Z0NE CONLIOI INSIIUCTION ......eeieiiiiee ettt e et e e e s nneee s
6.18.4 SCL: CoordinateSetting INSIIUCTION .........viiiiiiii ettt e et e et e e e e e nnreee s
6.18.5 SER: Data search instruction
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6.19.4 STRLEFT: Instruction for reading a String from 1€t ...........ccviiiiiiiii e
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6.19.7 STRINSTR: String SEArCh INSIIUCTION ......cceiiiiiiiiiiiee et e e e e e e e e ee s
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6.20 EXtension file regiSter INSIIUCHIONS ........ouiiiiiiiiie et e et e e e e e s e e e e anbre e e e
6.20.1 LOADR: Instruction for reading data from an extension file register ...........ccccceevviiieeiiiic e
6.20.2 SAVER: Instruction for writing data to an extension file register ..........ccccvvviiie e
6.20.3 INITR: Instruction for initializing an exXtenSIioN rEQISTEN ..........cciiiiiiiiiiiiiiee e
6.20.4 LOGR: Instruction for logging on an exXtenSioN FEQISTEN.........cc.ceiiiiuuiiiiiee et
6.20.5 INITER: Instruction for initializing an extension file regiSter...........ccuuuiiiiiiiiii e
6.21 POSItIONING INSITUCTIONS ......eeeeit ittt ettt ettt e e s b et e ek b et e e aa ket e e s ne e e e e b b e e e e aabe e e e snneeeeanbreenaan
6.21.1 ZRN: ZEr0 retUrn iNSTIUCTION .....ceiiiieie ittt ettt e bt e st et e e st e e abb e e s nnnneeesbbeee s
6.21.2 PLSV:Variable speed pulse output instruction
6.21.3 DRVI: Relative position CONtrol INSTIUCTION ..........uuiiiiiiiiiiiiiei e
6.21.4 DRVA: Absolute position CONrol INSTIUCTION ...........oiiiiiiiiiiiiie e
6.21.5 DSZR: Instruction for zero return With DOG ..........coiiiiiiiiiiii e
6.21.6 DVIT: Interrupt pOSIitioNiNg INSTIUCTION .......ciiiiiiiiiiiiie ettt e e e e e e e e e e e s e inneeeeeas
6.21.7 STOPDV: Pulse output StOP INSIUCION. ........uiiiiiiiieiiiiee ettt e e ee s
6.21.8 LIN: Linear trajectory interpolation instruction ...
6.21.9 CW: Clockwise arc trajectory interpolation ..............ooiuiieiiiiiieiieee et
6.21.10 CCW: Counterclockwise arc trajectory interpolation inStruCtion .............coooocvieiiiiiiiiiiiiiiiee e
6.21.11 MOVELINK: Synchronous CONrol INSIFUCLION ........ciiiii it e e e eeeeee s
6.21.12 GEARBOX: El€Ctronic gear INSITUCLION .......coiiiiiiiiee ettt e e e et e e e e e e s e nneneeeeas
6.22 Data ProCeSSING INSIIUCTIONS .....iiiiiiiiiiiiiiee e e et e e e st e e e e e s e eeee e e s st baeeteeeesaasataaeaaeeessassssbeeeaaessaassreees
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6.1 Program flow control instructions

6.1.1 FOR: Cycle instruction

Applicable model

VC1S VC1 VC2 VC3 VC5

LAD:
|—| —-1 FOR (s} ] Influenced flag
bit
IL: FOR (S) Step length 3
Operand| Type Applicable soft element Indexing
s INT Co:fta KnX | KnY | KnM | Kns |KnLM |knsM| D | sp T v |z]|R N

Operand description
S: Source operand

6.1.2 NEXT: Cycle return instruction

Applicable model

VC1S VC1 VC2 VC3 VC5

LAD:
|{ NEXT ] Influenced flag
bit
IL: NEXT Step length 1

Function description
1. FOR and NEXT instructionsform a FOR-NEXT
structure.

2. Cyclically executing the instructions in the middle of
the FOR-NEXT structure by S times continuously when
the energy flow before FOR is valid and the cycle times
(S) is larger than 0. Continuing to execute the instructions
after the FOR-NEXT structure when the cyclic execution
is done by S times.

3. Not executing the instructions in the middle of the
FOR-NEXT structure, directly jumping to the FOR-NEXT
structure to continue the execution when the energy flow
before FOR is invalid, or the cycle times (S) is less than
or equal to zero.

Application instance

LD SMil
MOV 0
amL 100 DO
—— —— mov 0 ] ]
w2 LD M2
——t——{ FOE 100 ]
SMO 100 EU
—— I 0o 1
FOR 100
H WEXT ]
LD SMO
INC D10
NEXT

The initial conditions of the operation are: D0=0, and
M2=0OFF. When M2 changes from OFF to ON, the

instructions  within the FOR-NEXT structure

are
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consecutively executed for 100 times. DO is increased by

one for 100 times. When the cycle is over, D0=100.
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® Note nz
. . . o —— —{ FOoR I2 1— — ]
1. The FOR-NEXT instruction must be used in pairs in a L.
program body (POU), otherwise the user program cannot s :
be compiled correctly. — —{ ¢ o 1 N |
2. Supporting the nesting of multiple FOR-NEXT -t T A |
structures. The CPU unit of the VC2 series supports the o N
nesting of a maximum of 8 FOR-NEXT structures. (The ’:'
LEL o
following figure shows the nesting of 3 FOR-NEXT § L ¥
structures.) 4. Itis prohibited to use the CJ statement to jump into the
" next cycle body, and the LAD below cannot be compiled
— F—{ FRD booee . correctly:
—lMll—[ FOR DL Ve ) i na
"z b — —— T 0 ]
— —— FIR 2 I 0 " - \1
...... N'=3 _—l _I—_[ FOE 2 oy Jl]
L mmT ] - i f LEL 0 1 «’
tE T ]
0 WEXT ] [
5. The intersection of the MC-MCR structure body and
3. You can use the conditional jump (CJ) instruction to the FOR-NEXT structure body is prohibited, and the LAD
jump out of the cycle body, so as to terminate the cycle below cannot be compiled correctly:
body execution in advance, as shown in the LAD below: -
— ——{ FOR I 1— 5
Sho |
— — M 0 - L
x|
{ WEXT ] T — — T — — |
{ MR 0 ] - — -
(B8] Note

The execution of the FOR-NEXT cycle is time-consuming. The more the cycle times are, or the more the instructions are contained
in the cycle body, the longer time it takes. To prevent the operation timeout error, you need to use the WDT instruction within a
time-consuming cycle body.

6.1.3 LBL: Jump label definition instruction

LAD:
kb e ® ]

VC1S VC1 VC2 VC3 VC5

Applicable model

Influenced flag
bit

IL: LBL (S) Step length 3
Operand| Type Applicable soft element Indexing
S INT Consta
nt

Operand description
S:Labeling value

Function description

1. Defining a label whose labeling value is S.

2. Not used for actual operation. It only indicates the
specific jumping position for the CJ instruction.

Note

1. Range of labeling value S: 0<8<127.
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2. Two labels with a repetitive definition are not allowed
in one POU, otherwise the user program cannot be

compiled.
allowed
subprograms).

However,
in different POUs (for example, different

repetitive

label definitionsare

Application instance of wrong program
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H LBL O Iw
e | cy 0 R |
Suo ..
— MOY 100 D0 1
CFEND ) . > Repeated label No.
H 1L 0O Ya-"
M1
L —— mov 200 o ]
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6.1.4 CJ: Conditional jump instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ s ] Influenced flag
bit
IL: CJ (S) Step length 3
Operand| Type Applicable soft element Indexing
Consta
S INT
nt
Operand description LD MO
S: Labeling value CJ O
Function description —2—{ cJg o ] LD SMO
1. When the energy flow is valid, the user program jumps Suo wy 100 2 ] MOV 100
to execute the instruction numbered S, a legal label. DO
2. When the energy flow is invalid, there is no jump B0 17 Jump to LBL 0 CFEND
operation, and the system executes the instruction after H 1L o 1" LBL 0
CY in order. - Wy 20 2 ] LD M1
Note MOV
< S < j
1. The label S (0 S 127) to be jumped by the CJ 200 DO

instruction shall be a valid, and defined label, otherwise
the user program cannot be compiled correctly.

2. It is not allowed to use the CJ instruction to jump to a
FOR-NEXT structure.

3. It is allowable to use the CJ instruction to jump out of
or jump into the MC-MCR structure or SFC state.
However, such operation damages the logic of the MC-
MCR structure and SFC state and makes the program

complex. Thus, such operation is not recommended.

Application instance

1. When the initial condition is MO=OFF and M1=0N, the
CJ 0 instruction is not jumped, and DO0=100. After
executing the CFEND instruction, the program exits the
main program in advance, instructions of LD M1 and
MOV 200 DO are not executed.

2. When M0=0ON, M1=0N, the program executes the CJ
0 instruction, skips over the MOV 100 DO and CFEND
instructions. After jumping to the LBL 0 instruction, the
program executes the MOV 200 DO instruction, and now
D0=200.

6.1.5 CFEND: Instruction for conditional return of user main program

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
| [ CFEND ] Influenced flag
bit
IL: CFEND Step length 1
® Function description ®  Application instance
1. When the energy flow of the instruction is valid, the " ; LD MO
e program flow
main program returns to the system from the current o * returns from he main CFEND
program to the system
scan cycle (the user main program is executed by the CEEND ] LD
system repeatedly according to the scan cycle), and the smiz2 10 ;‘l: SM12
instructionsin the subsequent main program are not OUT YO

executed.

2. When the energy flow of the instruction is invalid, this
instruction does not generate any action, and the
subsequent instructions are executed in order.

Note
The CFEND instruction must be used in the user main
program, otherwise the program cannot be compiled.
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When the program is running, if MO=OFF, the CFEND
instruction does not generate any action, the subsequent
LD SM12 and OUT YO instructions are executed, and
you can see the YO0 blinks periodically.If MO=ON, CFEND
instruction generates an action, the program flow returns
to the system from the main program in advance, the
subsequent LD SM12 and OUT YO instructions are not
be executed, and the YO no longer blinks periodically.
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6.1.6 WDT: Instruction for watchdog reset of user program

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
| [ OWT ] LniIIuenced flag
IL: WDT Step length 1

®  Function description
When the energy flow is valid, this instruction clears the timing value of the watchdog in the user program, and the watchdog
of the system user program restarts the timing.

6.1.7 EI. Enable interrupt instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_| —1 BI ] Influenced flag

bit
IL: El Step length 1

®  Function description
1. When the energy flow is valid, the interrupts in the current scan cycle are enabled.

2. When the El instruction is valid, the interrupt request is allowed to be added into the interrupt request queue, waiting for
the system response.

6.1.8 DI: Disable interrupt instruction

Applicable
VCIS VC1 VC2 VC3 VC5

LAD: model
|—| - DI ] Influenced

flag bit

St
IL: DI P 1

length

®  Function description
1. When the energy flow is valid, the global interrupt enable flag is invalid,that is, the global interrupt is disabled.

2. When the global interrupt enable flag is invalid, the interrupt events cannot generate any interrupt request.
® Note

When the interrupt disabling request instruction is valid, the system still responds to the unprocessed interrupt requests in
the interrupt request queue, but the new interrupt events cannot generate the interrupt requests.

6.1.9 CIRET: Instruction for conditional return of user interrupt program

Applicable
. VC1S VC1 VC2 VC3 VC5
LAD: model
l—l ———-/ CcCIRET 1] Influenced
flag bit
St
IL: CIRET P 1
length

®  Function description
When the energy flow is valid, the system exits the current interrupt program in advance.

6.1.10 STOP: Instruction for stopping the user program

Applicable
VC1S VC1 VC2 VC3 VCh
LAD: model
|— —— s10P ] Influenced
flag bit
IL: STOP >iep 1
length

® Function description
When the energy flow is valid, the system stops the execution of the user program immediately.
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6.1.11 CALL: Instruction for calling the user subprogram

HAD: Applicable | yoiq yer vez ves ves
— oA (mRNE  (ARAMD) (PARAK) (.. ] model
Influenced
flag bit
IL: CALL  (subprogram name) (subprogram parameter 1) Step Determined by the parameters
(subprogram parameter 2) ... length carried by the subprogram

®  Function description

When the
instruction

® Note

energy flow is valid, the system calls the designated subprogram for execution, and after execution, returns to the
s following the CALL instruction to continue the execution.

1. The subprogram called by the CALL instruction needs to be defined in the user program in advance. If an undefined
subprogram occurs in the CALL instruction, the program cannot be compiled.

2. The element type of the operands in the CALL instruction needs to match with the data type defined in the local variable
table of the subprogram, otherwise the program cannot be compiled.

The following application instance demonstrates some illegal matches.

Application instance 1: In the local variable table of the SBR1 subprogram, the data type of operand 1 is
DINT/DWORD.

The following usages are illegal:
. CALL SBR1 Z0 (The data type of Z element cannot be DINT/DWORD)
. CALL SBR1 C199 (The data type of CO to C199 element cannot be DINT/DOWRD)

. CALL SBR1 K2X0 (Kn addressing 1<n<3, the data type cannot be DINT/DWORD)

Application instance 2: In the local variable table of the SBR1 subprogram, the data type of operand 1 is
INT/WORD.

The following usages are illegal:

. CALL SBR1 C200 (The data type of C200 to C255 elements cannot be INT/WORD)

. CALL SBR1 K2X0 (Kn addressing 4<n<38, the data type cannot be INT/WORD)

3. The element type of the operands in the CALL instruction needs to match with the data type defined in the local variable
table of the subprogram, otherwise the program cannot be compiled.

The following application instance demonstrates some illegal matches.

Application instance: In the local variable table of the SBR1 subprogram, the data type of operand 1 is OUT or
IN_OUT.

The following usages are illegal:

. CALL SBR1 321 (the constant cannot be changed, so it does not match with the OUT or IN_OUT type of the
operand)

. CALL SBR1 K4X0 (K4XO0 is read-only, so it does not match with the OUT or IN_OUT type of the operand)

. CALL SBR1 SDO (SDO is read only, so it does not match with the OUT or IN_OUT type of the operand)

4. The number of the operands in the CALL instruction need to match with the local variable table of the subprogram,
otherwise the program cannot be compiled.

6.1.12 CSRET: Instruction for conditional return of user subprogram

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| |} [ CSRET 1 Influenced flag
! bit
IL: CSRET Step length 1

® Function description

When the energy flow is valid, the system exits the current subprogram and return to the previous-level subprogram.
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6.2 Data transmission instructions

6.2.1 MOV: Word data transmissioninstruction

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
|_| —— MoV s @ Influenced flag
bit
IL:MOV  (S) (D) Step length 5
) Indexin
Operand| Type Applicable soft element g
Consta
S INT nt KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% z R R
D INT KnY | KnM | KnS | KnLM D SD C T \% z R v
® Operand description ® Note
S: Source operand 1. MOV instruction supports two kinds of integers: one with symbol
D: Destination operand and the other without symbol. If the two operands of the instruction are
®  Function description both soft elements, th('an the c.iateT type |§ integer 'WI’[h symbol. If the
Assianing th tent of S to D and keebi source operand of the instruction is long integer with symbol, such as
ssigning the content of S to D and keepin N . .
h 9 II 9 ¢ Swhen th fow | p:.dg (—10, +100), then the destination operand is integer with symbol. If
© value of S when ine energy flow s valld. the source operand is long integer without symbol, such as (100,
45535), then the destination operand is also integer without symbol.
2. The corresponding soft element C supports CO to C199 only.
®  Application instance

LD X0
X0 500 500
I—-—[ Wy oo D10 ] MOV DO
D10

Assigning the content of DO to D10 when X0=ON.In this case,
D10=500.

6.2.2 DMOV: Double word data transmission instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ DMOV s @) ] Influenced flag
bit
IL:DMOV  (S) (D) Step length 7
Operand| Type Applicable soft element Indexing
S DINT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% z R S
D DINT KnY | KnM | KnS | KnLM D SD C \% R S
® Operand description ® Note
S: Source operand 1. DMOV instruction supports two kinds of long integers: one with symbol
D: Destination operand and the other without symbol. If the two operands of the instruction are both
®  Function description soft elements,'then the .data t)(pe is mFeger with symbol. If the source
Assigning the content of S to D and operand of the instruction is long integer with symbol, such as (—10, +100),
keeping the value of S when the then the destination operand is also integer with symbol. If the source
energy flow is valid. operand is long integer without symbol, such as (100, 45535), then the
destination operand is also integer without symbol.
2. The corresponding soft element C supports 32-bit C element only.
® Application instance
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6.2.4

X0 50000
DMOV DO

]

Assigning theontent of (DO, D1) to (D10, D11) when X0=ON. In this case,
(D10, D11)=pR#8% Do D10

6.2.3 RMOV: Floating-point data transmission instruction

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
| [ RMOV s @ ] Influenced flag
bit
IL: RMOV (S) (D) Step length 7
Operand| Type Applicable soft element Indexing
Const
s | REAL O:ts a D v R v
D REAL D v R v

Operand description
S: Source operand

D: Destination operand

Function description
Assigning the content of S to D and
keeping the value of S when the
energy flow is valid.

Application instance

X0 50000. S0
RMOY DO

Assigning the content of (DO, D1) to (D10, D11) when X0=ON.In this case,
(D10, D11)=50000.5.

~spoooso .. LD XO
hf I RMov DO D10

BMOV: Block data transmission instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|—| —{ BMOV (5@} o (52} 1 Ibr:Iuenced flag
IL: BMOV (S1) (D) (S2) Step length 7
Operand| Type Applicable soft element Indexing
S1 INT KnX | KnY | KnM | KnS | KnLM D SD C T \% R R
D INT KnY | KnM | KnS | KnLM D C T \% R \
Const
S2 INT o:tsa KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R \
Operand description starting from D and keeping the content of S2 units starting from S7 when
S1: Source operand, start unit of data the energy flow is valid.
block ®  Application instance

D: Destination operand, start unit of
data block

S2: Size of the data block
Function description

Assigning the content of 82
unitsstarting from S71 to S2 units

6.2.5 FMOV: Data block fill instruction

LD XO
X0 300 300
I—-—[ BMOV ngl nlllo{o 10 BMOV DO D100
10

Assigning the content of 10 units starting from DO to 10 units starting from
D100 when X0=ON. In this case, D100=D0, D101=D1, ...... , D109=D9

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
|—| ——-_ FMOV (51} o) (52} ] Influenced flag
bit
IL: FMOV  (S1) (D) (S2) Step length 7

Operand‘ Type ‘

Applicable soft element Indexing
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Consta
s1 INT ot KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R v
D INT KnY | KnM | KnS | KnLM D C T \% R N
s2 | INT CO:tSta KnX | KnY | knM | knS |KnM|knsM| D | sD | ¢ | T | v | z | R v
® Operand description ® Note
S: Source operand, start unit of data 1. When 81, D, and S2 use C elements, the legal range is CO to C199.
block 2. S2is greater than 0.
D: Destination operand, start unit of 3. When 87 and D are both Kn addressing, Kn needs to be equal.
data ?lOCk ®  Application instance
S2: Size of the data block 5 S5 i LD X0
. - FMOV IO D100 10 1
® Function description FMOV DO D100 10
F|II|n.gthefconteSt of :1k'” S2 “”:S Filling the content of DO in 10 units starting from D100 when X0=ON. In this
starting from an eeping the case, D100=D101=++--- =D109=D0=500.
content of S1 when the energy flow
is valid.
6.2.6 DFMOQV: Data block double word fill instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— — oemov 0 W (52) 1 ::ﬂ“enced flag
it
IL: DFMOV (S1) (D) (S2) Step length 9
Operand| Type Applicable soft element Indexing
S1 DINT CO:tSta KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C v R y
D DINT KnY | KnM | KnS | KnLM D C \% R v
S2 INT CO:tSta KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% z R v
® Operand description ® Note
S1: Start of source operand 1.When 81, D, and S2 use C elements, only 32-bit C elements are supported.
D: Destination operand, start unit of 2. 82 is greater than 0.
data block 3. When S7 and D are both Kn addressing, Kn needs to be equal.
S2: Size of the data block e Application instance
®  Function description LD X0

6.2.7 SWAP: MSB/LSB swop instruction

Fillingthe content of S7 in S2 units
starting from D and keeping the
content of 87 when the energy flow
is valid.

X0 100000 100000
TRy W o 4D ] bFMOV DO D10 10

Filling the content of (D0,D1) in10X 2 units starting from D10 when X0=ON.
In this case, (D10,D11)= (D12,D13)=++-+-- = (D28,D29)= (D0,D1)=100000.

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
S [ SWAP o) ] Influenced flag
bit
IL: SWAP (D) Step length 3
Operand| Type Applicable soft element Indexing
D INT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘D‘ ‘C‘T‘V‘Z‘R N

Operand description
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D: Destination operand, the word swopped into D when the energy flow is valid.
element whose most significant byte e Application instance
(MSB) and least significant byte (LSB)

are swopped X0 10000 LD XO
- | P X ] SWAP DO

Function description
Storing the value obtained after the
MSB and LSB of the content of D are

Storing the value obtained after the MSB and LSB of the content of
D0=0x1027 (4135) are swapped into DO when X0=ON. In this case,
D0=0x2710 (10000).

6.2.8 XCH: Word swop instruction

LAD: Applicable model | VCIS VC1 VC2 VC3 VC5
| [ XCH 1) {2} ] Ln.fluenced flag
it

IL: XCH (D1) (D2) Step length 5
Operand| Type Applicable soft element Indexing

D1 INT KnY | KnM | KnS | KnLM D C T \% z R N

D2 INT KnY | KnM | KnS | KnLM D C T \% z R N
Operand description When using the Kn addressing mode, the Kn in D1 and D2 should be the
D1: Destination operand 1 same.
D2: Destination operand 2 ®  Application instance

i inti X0 1000 5000 LD XO

Functlon.descrlptlon _ 1 Do S ]
Exchanging the content of D7 with XCHDO D10
the content of D2 and then storing the

Exchanging the content of DO with D10 when X0=ON. Before execution:
obtained value into D1 and D2 units D0=5000. D10=1000.

when the energy flow is valid. After execution: DO=1000, D10=5000.

Note

6.2.9 DXCH: Double word swop instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
it
IL: DXCH (D1)  (D2) Step length 7
Operand| Type Applicable soft element Indexing
D1 DINT KnY | KnM | KnS | KnLM D C T \% R v
D2 DINT KnY | KnM | KnS | KnLM D C T \% R N
Operand description When using the Kn addressing mode, the Kn in D1 and D2 should be the
D1: Destination operand 1; same.
D2: Destination operand 2 ®  Application instance
Function description X0 1000000 5000000 LD X0
Exchanging the content of D1 with DiCH DO D10 1 DXCH DO D10

the content of D2 and then storing the
obtained value into D71 and D2 units
when the energy flow is valid.

Exchanging the content of (D0,D1)with(D10,D11) when X0=ON. Before
execution: (D0,D1)=5000000, (D10,D11) =1000000. After execution: (D0,D1)
=1000000, (D10,D11) =5000000.

Note

6.2.10 PUSH: Data push instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
—— —— PUSH (s1) )i (52) ] | Influenced flag
bit
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IL:PUSH (S1) (D) (S2) Step length 7
Operand| Type Applicable soft element Indexing

s1 | INT CO:tSta KnX | KnY | knM | knS |KnM|knsm| D |sD | c | T | v | z | R v

D INT D \Y R \/

s2 | INT Co:tsta KnX | KnY | knM | knS |KnM|knsm| D |sD | c | T | v | z | R v
Operand description 1. When the stack is defined to be illegal (for example, when the size of the
S1: Push value stack is no more than 0, the number of elements in the stack is less than 0
D: Number of elements in the storage or the size of the stack is beyond the limit), the system reportsan error,
stack. An element No. indicates the indicating the definition of the stack operated is invalid.
position of a stack bottom. 2. The size of the stack does not include the stack bottom element(the
S2: Size of the stack element designated by D).

. e 3. S2 indicates the size of the stack and the range is greater than 0.
Function description
®  Application instance

1. Pushing the value of S17 into the
stack top whose stack bottom isD
and increasing the value of D by 1
when the energy flow is valid. In this
case, the No. of the stack top unitis
No. of D+the value of D.

2. Setting the operation carry flag bit
(SM81) to 1, and not executing the
push operation when the value of D
is equal to the value of 82 and there
are still push instructions being
executed.

Note

6.2.11 FIFO: First-in-first-out instruction

LD MO
PUSH DO D100 10

1000

MO 9
——{ FUSH DO D100 10

Stack
pointer

‘ Dlld DlOEJ DlOS‘ DlO% DlOG‘ D105‘ D104‘ DlOA DlOZ‘ DlOl‘ DlOd

|_oo]

1. Pushing the content of DO into the stack whose stack bottom is D100 when
MO=ON.

2. Before execution: D0=1000, D100=8, D109=0.

3. After execution: D0=1000, D100=9, D109=1000.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— —< Fr0 @2 v2) ) ] | Influenced flag
bit
IL: FIFO  (D1) (D2) (S) Step length 7
Operand| Type Applicable soft element Indexing
D1 INT D \Y R x/
D2 INT KnY | KnM | KnS | KnLM D C T \% z R N
S INT CO:tSta KnX | KnY | KnM | KnS [ KnLM | KnSM D SD C T \% z R S
Operand description 2. Setting the zero flag bit (SM80) to 1 when D1 is 0, that is, the
D1: Number of elements in the stack, and the stack is empty.
initial element of the stack is its element number ® Note

plus 1.

D2: Storage register for popped value

S: Size of the queue

Function description

1. Assigning the initial value of the word stack
starting from D1(the content of the unit after D7)
to D2, subtracting the value of D1 by 1, moving
the content of S units after D7 forward and filling
0 in the last unit when the energy flow is valid.

1. When the stack is defined to be illegal (for example, when the
size of the stack is no more than 0, the number of elements in
the stack is less than O or the size of the stack is beyond the
limit), the system reports an error, indicating the definition of the
stack operated is invalid.

2. The size of the stack does not include the stack bottom
element(the element designated by D1).

3. Sindicates the size of the stack and the range is greater than
0.

®  Application instance
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|—<MU 5 P LD MO 2.| Before execution. DO0=0, D100=10, D101=1000,
—h L e e © 1 5Fo D100 DO 18102=2000, ......, D109=9000, D110=10000.
N 3] After execution: D0=1000, D100=9, D101=2000,
|:_| ‘ mm‘ I')M’)Q| I')‘H')R| D10 ‘ I')M’)ﬁ‘ 010‘3‘ I')104| D1OJ I')‘H’)?| D1 n1:0‘ E D102=3000’ ...... ’ D109=10000‘ D11O=O
Uy ivwivwiyvwuU. —/—
1. Filling the content of D101in DO,movingthe
content of D101 to D110forward, and filling 0 in
D110 when MO=ON.
6.2.12 LIFO: Last-in-first-out instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_| 1 LIFO 1) 02 s ] Influenced flag
bit
IL:LIFO  (D1) (D2) (S) Step length 7
Operand| Type Applicable soft element Indexing
D1 INT D y
D2 INT KnY | KnM | KnS | KnLM D C T Z R N
S INT Co:tsta KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% Z R N

® Operand description
D1: Number of elements in the queue, and the initial
element of the stack is its element number plus 1
D2: Storage register for popped value
S: Size of the queue

®  Function description
1. Assigning the content of the stack top with D1 as the
stack bottom to D2 and subtracting the value of D7 by 1
when the energy flow is valid.
2. Setting the zero flag bit (SM80) to 1 when D17 is 0, that
is, the stack is empty.

® Note

1. When the stack is defined to be illegal (for example,
when the size of the stack is no more than 0, the number
of elements in the stack is less than O or the size of the
stack is beyond the limit), the system reportsan error,
indicating the definition of the stack operated is invalid

6.2.13 WSFR: Word string shift right instruction

2. The size of the stack does not include the stack bottom
element(the element designated by D1).

3. S indicates the size of the stack and the range is
greater than 0.

Application instance

MO 9
—— LIF0 D100

10000

10 10 ]
LD MO
LIFO D100 DO 10
Stack
pointer
Ip110/p10gD108] D107D106]D105[D104D10gD102D101]D10G
=7

1. Assigning the content of D110 to DO and keeping the
content of D101 to D110 when MO=ON.

2. Before execution: D0=0, D100=10, D101=1000,

D102=2000, ...... , D109=9000, D110=10000.
3. After execution: D0=10000, D100=9,D101=1000,
D102=2000, ...... , D109=9000, D110=10000.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— 1 W w0 v (s2) (s3) 1 | Influenced flag Carry flag, borrow flag
bit '
IL: WSFR (S1) (D) (S2) (S3) Step length 9
Operand| Type Applicable soft element Indexing
S1 INT KnX | KnY | KnM | KnS |KnLM D SD C \Y v
D INT KnY | KnM | KnS | KnLM D C \Y v
Consta

S2 INT nt KnX | KnY [ KnM | KnS | KnLM | KnSM D SD C T \% z R N
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S3 INT Co:tsta KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C T \% z R N
® Operand description X0 100 4000
S1: Source operand & &5 N SR . 3
D: Destination operand, start element of a word string LD X0
S2: Size of destination word queue WSFR DO D100 10 3
S3: Number of words filled when shifting a word string m

rightward @ @ @

®  Function description D109]D108|D107]p106|D105D104|D103]D102]D101]D100)
Shifting the content of S2 units starting from Drightward by vw

83 units in the unit of word, discarding the S3 data on the
1. Shifting the content of 10 units starting from D100

rightmost side, and shifting the content of S3 unitsstarting
from S1 to the left end of the word string when the energy rightward by three units in the unit of word, discarding the
data of D102 to D100 units on the rightmost side, and

flow is valid.
® Not shifting the content of the three units starting from DO to the
ote . . left end of the word string when MO=ON.
1. Left and right order. The elements with small numbers
. . 2. Before execution: D2=300, D1=200,
are at the right, and the elements with large numbers are at
D0=100.D109=10000, D108=9000, D107=8000,

the left.
D106=7000, D105=6000, D104=5000, D103=4000,

2.Both of S2and S3is no less than 0. D102=3000, D101=2000, D100=1000.

3. S2is no less than S3. ] 3. After execution: keeping the content of DO to D2. D2=300,
4. When S17 and D both use the Kn addressing, Kn needs D1=200, D0=100. D109=300, D108=200, D107=100,

to be the same. D106=10000, D105=9000, D104=8000, D103=7000,
®  Application instance D102=6000, D101=5000, D100=4000.

6.2.14 WSFL: Word string shift left instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
WSFL 1) ) 2 (s3) ] In.fluenced flag Zero flag, carry flag, and borrow
bit flag
IL:WSFL (S1) (D) (S2) (S3) Step length 9
Operand| Type Applicable soft element Indexing
S1 INT KnX | KnY | KnM | KnS | KnLM D SD C T \% R N
D INT KnY | KnM | KnS | KnLM D C T \% R N
S2 INT CO:tSta KnX | KnY | KnM | KnS [ KnLM | KnSM D SD C T \% z R N
S3 INT CO:tSta KnX | KnY | KnM | KnS [ KnLM | KnSM D SD C T \% z R N
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6.3

Operand description

S1: Source operand

D: Destination operand,
element of a word string

start

S2: Size of destination word queue

83: Number of words filled when
shifting a word string rightward

Function description

Shifting the content of S2 units
starting from D leftward by S3 units
in the unit of word, discarding the
S3 data on the leftmost side, and
shifting the content of S3 units
starting from 817 to the right end of
the word string when the energy
flow is valid.

Note

1. Left and right order. The
elements with small numbers are
at the right, and the elements with
large numbers are at the left.
2.Both of S2 and S3is no less than
0.

3. S2is no less than S3.
4. When 81 and D both use the Kn addressing, Kn needs to be the same.

Application instance
|_¢XU 100 100
b—{ WSFL DO D100 10 3 ]
LD XO
WSFL DO D100 10 3

(o2 [0t ] o0]
=

= 2 ~=_ 7
1. Shifting the content of 10 units starting from D100 leftward by three units in
the unit of word, discarding the data of D109 to D107 units on the leftmost side,
and shifting the content of the three units starting from DO to the right end of
the word string when X0=ON.
2. Before execution: D0=100, D1=200, D2=300. D109=10000, D108=9000,
D107=8000, D106=7000, D105=6000, D104=5000, D103=4000, D102=3000,
D101=2000, D100=1000.
3. After execution: Keeping the content of DO to D2. D2=300, D1=200, D0=100.

D109=7000, D108=6000, D107=5000, D106=4000, D105=3000, D104=2000,
D103=1000, D102=300, D101=200, D100=100.

Integer arithmetic operation instructions

6.3.1 ADD: Integer addition instruction

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
[ ADD 51) (52) @) ] IrTquenced flag Zero flag, carry flag, and borrow
bit flag
IL: ADD (S1) (S2) (D) Step length 7
. Indexin
Operand| Type Applicable soft element g
Const
S1 INT o:ts a KnX | KnY | KnM | KnS |KnLM |[KnSM| D SD C T Y z R S
Const
S2 INT o:ts a KnX | KnY | KnM | KnS |KnLM |[KnSM| D SD C T Y, z R N
D INT KnY | KnM | KnS | KnLM D C T Y, Z R S

Operand description
S1: Source operand 1

S2: Source operand 2
D: Destination operand

Function description

1. Increasing S71 by S2 and assigning the operation result

to D when the energy flow is valid.

2. Setting the carry flag bit (SM81) when the operation
result (D) is larger than 32767. Setting the zero flag bit
(SM80) when the operation result is 0. Setting the borrow

flag bit (SM82) when the operation result is less than —
32768.

® Application instance

X0 1000 2000 3000
ADD 1o 1 D10 ]

LD X0
ADD DO D1 D10

Increasing DO (1000)by D1 (2000), and assigning the
operation result toD10 when X0=ON. In this case,
D10=3000.
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6.3.2 SUB: Integer subtraction instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ SUB (51) (52) ) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL:SUB (S1) (S2) (D) Step length 7
Operand| Type Applicable soft element Indexing
Const
s1 | INT O:ts & knX | KnY | KnM | knS |KntM|knsm| D | s | c | T | v | z | R N
Const
s2 | INT O:ts & knX | KnY | KnM | KnS |KntM|knsm| D | s | ¢ | T | v | z | R N
D INT KnY | KnM | KnS | KnLM D C T \% z R \

Operand description
S1: Source operand 1

S2: Source operand 2
D: Destination operand

flag bit (SM82) when the operation result is less than —

32768.

Application instance

X0
SUB

1000 2000

-1000

10 1l D10 1
Function description

1. Subtracting S71 by S2 and assigning the operation LD XO

result to D when the energy flow is valid. SUB DO D1 D10

2. Setting the carry flag bit (SM81) when the operation
result (D) is larger than 32767. Setting the zero flag bit

SubtractingD0 (1000)by D1 (2000), and assigning the
operation result toD10 when X0=ON. In this case, D10=

(SM80) when the operation result is 0. Setting the borrow —1000.

6.3.3 MUL: Integer multiplication instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ ML (s1) (52) a) ] Influenced flag
bit
IL:MUL (S1) (S2) (D) Step length 8
. Indexin
Operand| Type Applicable soft element g
S1 INT CO:tSta KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% z R v
S2 INT CO:tSta KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% z R v
D DINT KnY | KnM | KnS | KnLM D C \% R N
Operand description ® Note
S1: Source operand 1 The operation result of MUL instruction is a 32-bit data.
S2: Source operand 2 ®  Application instance
D: Destination Operand | X0 1000 2000 2000000
MUL Do 1 D10 1
Function description D X0
Multiplying S71 by S2 and assigning the operation result
MUL DO D1 D10

to D when the energy flow is valid.

6.3.4 DIV: Integer division instruction

Multiplying DO (1000) by D1 (2000), and assigning the
operation result to (D10,D11) when X0=ON. In this case,
(D10,D11)=2000000.

LAD:

Applicable model

VC1S VC1 VC2 VC3 VC5
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— +——{ DIV (51) (52} o) ] Influenced flag
bit
IL: DIV (S1) (S2) (D) Step length 7
. Indexin
Operand| Type Applicable soft element g
Consta
S1 INT nt KnX | KnY | KnM | KnS |KnLM | KnSM D SD C T \% z R N
Const
s2 | INT O:ts 8 knx | KnY | KnM | Kns |kntM|knsM| D |sD | ¢ | T | v | z | R | ¥
D INT KnY | KnM | KnS | KnLM D C T \% z R N
Operand description ® Note
S1: Source operand 1 If 270, the system reportsan error, indicating that 0
S2: Source operand 2 cannot be used as a divisor and does not execute the
D: Destination operand division operation.
Function description ® Application instance

Dividing S7 by S2 and assigning the operation result to
D (D includes two units, one stores the quotient value
and the other stores the residue value) when the energy
flow is valid.

X0 2500 1000 L
I—-—[ v bili] n D10 1
LD Xo
DIVDO D1D10
Dividing DO (2500) by D1 (1000), and assigning the
operation result to (D10,D11) when X0=ON. In this case,
D10=2, D11=500.

6.3.5 SQT: Instruction for extracting the square root of an integer

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | | [ SQT (5) @) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: SQT (S) (D) Step length 5
O d Indexi
peran Type Applicable soft element n :xm
Const
S INT o:ts a KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% Zz R S
D INT KnY | KnM | KnS | KnLM D C T \% z R v
®  Operand description bit (SM82) when the operation result is rounded off.
S: Source operand ® Note

D: Destination operand

Function description

1. Extracting the square root of S and
assigning the operation result to D
when the energy flow is valid.

2. Setting the zero flag bit (SM80)
When (D) is 0. Setting the carry flag

If § = 0, the system reports an operand error and does not execute the
square root extraction.

Application instance
LD XO

X0 1000
I_H L L SQT DO D10

Assigning the square root result of DO (1000) to D10 when X0=ON. In this
case, D10=31.

3
D10 ]

6.3.6 INC: Integer plus one instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_| —1 INC )] ] Influenced flag
bit
IL:INC (D) Step length 3
Operand Indexin
Type Applicable soft element g
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‘DIINT‘ | ‘KnYIKnMIKnS‘KnLMI ‘D‘ ICITIVIZIR‘\/I

® Operand description )
D: Destination operand

®  Function description
Increasing D by 1 automatically when °
the energy flow is valid.

6.3.7 DEC: Integer minus one instruction

Note
This instruction is a cyclic addition instruction, and the range is from -32768
to 32767. The supported range of C element is from CO to C199.

Application instance
X0 1001 LD X0
I—-—[ INC IO 1
INC DO
Increasing DO (1000) by 1 automatically when X0=ON. After execution,
D0=1001.

LAD: Applicable model | VCIS VC1 VC2 VC3 VC5
| || [ DEC o) ] :)nizluenced flag
IL: DEC (D) Step length 3
Operand Indexin
Type Applicable soft element o
D INT | | KnY | KnM | KnS |KnLM| | D | | c | T | v | Z | R N

® Operand description
D: Destination operand

®  Function description L4
Decreasing D by 1
automaticallyWhen the energy flow is
valid.

® Note

This instruction is cyclic minus instruction, and the range is from -32768 to
32767.

Application instance

X0 993 LD XO
I—-—[ DEC DO ] DEC DO

DecreasingD0O (1000) by 1 automatically when X0=ON. After execution,
D0=999.

6.3.8 VABS: Instruction for obtaining the absolute value of an integer

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_| [ VABS s) ) ] Lr:luenced flag
IL: VABS (S) (D) Step length 5
Operand Type Applicable soft element Indexing
S INT Co:tsta KnX | KnY | KnM | KnS |KnLM [KNnSM| D SD C T \% Zz R \
D INT KnY | KnM | KnS | KnLM D C T \% z R N

® Operand description
S: Source operand

D: Destination operand

® Function description
Taking an absolute value of S and
assigning the obtained result to D
when the energy flow is valid.

[ ) Note

The range of S needs to be from -32767 to 32767. When the value of S is -
32768, the system reportsan error, indicating the value of the instruction
operand is invalid, and the instruction does not generate any action.

Application instance

X0 -1000 1000 LD XO
| Lo W - VABS DO D10

Taking an absolute value of DO (-1000), assigning the obtained result to D10
when X0=ON. In this case, D10=1000.
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6.3.9 NEG: Integer negation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ NEG (s) 7, ] Lnizluenced flag
IL: NEG (S) (D) Step length 5
Operand . Indexin
Type Applicable soft element g
s INT Co:fta KnX | KnY | KnM | KnS [KntM|knsmM| D | s | ¢ | T | v | z | R N
D INT KnY | KnM | KnS | KnLM D C T \Y VA R N

Operand description

S: Source operand

D: Destination operand

Function description

Taking the negative of S and

assigning the obtained result to D
when the energy flow is valid.

Note

6.3.10 DADD: Long integer addition instruction

The range of S needs to be from -32767 to 32767. When the value of S'is -
32768, the system reports an error, indicating the value of the instruction
operand is invalid, and the instruction does not generate any action.

Application instance

X0
HEG

Taking the negative of DO (1000), and assigning the obtained result to D10
when X0=ON. In this case, D10=-1000.

LD XO
NEG DO D10

1000
it}

-1000

D10 ]

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
[ DADD s1) (52 () ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: DADD (S1) (S2) (D) Step length 10
Operand . .
Type Applicable soft element Indexing
S1 DINT CO:tSta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R R
S2 DINT CO:tSta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R R
D DINT KnY | KnM | KnS | KnLM D C \Y R S
Operand description ®  Application instance
S1: Source operand 1 X0 100000 200000 300000
S2: Source operand 2 M M % Ma !

D: Destination operand

Function description

1. Increasing S1 by S2 and assigning the operation result
to D when the energy flow is valid.

2. Setting the carry flag bit (SM81) when the operation
result (D) is larger than 2147483647. Setting the zero
flag bit (SM80) when the operation result is 0. Setting the
borrow flag bit (SM82) when the operation result is less
than —2147483648.

6.3.11 DSUB: Long integer subtraction instruction

LD X0

DADD DO D2 D10

Increasingthe value (100000) of (D0,D1) bythe value
(200000) of (D2,D3),and assigning the operation result
to (D10,D11)when X0=ON. In this case,
(D10,D11)=300000.

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:

| [ DSUB 51) 052) o ] Influenced flag Zero flag, carry flag, and borrow
bit flag

IL: DSUB  (S1) (S2) (D) Step length 10
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Operand . .
Type Applicable soft element Indexing
Consta
S1 DINT nt KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R N
Consta
S2 DINT nt KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R N
D DINT KnY | KnM | KnS | KnLM D C \% R N

Operand description
S1: Source operand 1
S2: Source operand 2
D: Destination operand

Function description

1. Subtracting S71 by S2 and assigning the operation
result to D when the energy flow is valid.

2. Setting the carry flag bit (SM81) when the operation
result (D) is larger than 2147483647. Setting the zero
flag bit (SM80) when the operation result is 0. Setting the
borrow flag bit (SM82) when the operation result is less

Application instance

X0 100000 200000 -100000
DSUE DO 2 D10 ]

LD X0

DSUB DO D2 D10

Subtractingthe value (100000) of (DO,D1) bythe value
(200000) of (D2,D3), and assigning the operation result
to (D10,D11)when X0=ON. In this case, (D10,D11)=—
100000.

than —2147483648.

6.3.12 DMUL: Long integer multiplication instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ DML (51) (s2) o ] :)n.fluenced flag
it
IL:DMUL  (S1) (S2) (D) Step length 10
Operand Indexin
per Type Applicable soft element gXI
Const
S1 DINT o:tsa KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y R N
Const
S2 DINT o:tsa KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y R N
D DINT KnY | KnM | KnS | KnLM D C \Y R N
® Operand description Please note that the operation result of DMUL instruction is a 32-bit data,
S1: Source operand 1 which may cause an outflow.
S2: Source operand 2 ®  Application instance

D: Destination operand

® Function description
Multiplying S7 by S2 and assigning
the operation result to D when the
energy flow is valid.

® Note

X0 83000 2000
IMUL DO 02

(D10,D11)=1660000000.

6.3.13 DDIV: Long integer division instruction

D10 ]

LD X0

DMULDO D2 D10

Multiplying the value (83000) of (D0,D1) by the value (2000) of (D2,D3), and
assigning the operation result to (D10,D11)when X0=ON. In this case,

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— —< v sw (52) ® ] :;I'“encecj flag
i
IL: DDIV  (S1) (S2) (D) Step length 10
Operand ) .
Type Applicable soft element Indexing
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Consta
S1 DINT nt KnX | KnY | KnM | KnS [ KnLM | KNnSM D SD C \% R N
Consta
S2 DINT nt KnX | KnY | KnM | KnS [ KnLM | KNnSM D SD C \% R N
D DINT KnY | KnM | KnS | KnLM D C \% R N
Operand description ® Note
S1: Source operand 1 If S2#0, the system reports an error, indicating that 0 cannot be used as a
82: Source operand 2 divisor and does not execute the division operation.
D: Destination operand ®  Application instance

Function description

DividingS7 by S2 and assigning the
operation result to D (D includes four
units, the first two store the quotient
value and the last two store the
residue value) when the energy flow
is valid.

LD X0

X0
| . DDIV DO D2 D10

Dividing the value (83000) of (D0,D1) by the value (2000) of (D2,D3), and
assigning the operation result to (D10,D11) and (D12,D13)when X0=ON. In
this case, (D10,D11)=41 and (D12,D13)=1000.

2000

nz

41
D10 ]

6.3.14 DSQT: Instruction for extracting the square root of a long integer

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | | [ DSqT (s) @) ] In.fluenced flag Zero flag, carry flag, and borrow
bit flag
IL: DSQT (S) (D) Step length 7
Operand . .
Type Applicable soft element Indexing
S DINT CO:tSta KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C \% R v
D DINT KnY | KnM | KnS | KnLM D C \Y R S
Operand description ® Note

S: Source operand
D: Destination operand

Function description

1. Extracting the square root of S and
assigning the operation result to D
when the energy flow is valid.

2. Setting the zero flag bit (SM80)
When (D) is 0. Setting the carry flag
bit (SM82) when the operation result
is rounded off.

If S =2 0, the system reports an operand error and does not execute the
square root extraction.

Application instance

0 83000 288 LD XO
DsSQT oo i) 1
DSQT DO
D10

Extracting the square root of the value (83000) of (D0,D1), and assigning the
square root result to (D10,D11) when X0=ON. In this case, (D10,D11)=288.

6.3.15 DINC: Long integer plus one instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ DINC o) ] I;fluenced flag
it
IL: DINC (D) Step length 4
Operand Type Applicable soft element Ind:xm
D | DINT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘ D ‘ ‘ c ‘ ‘ Vv ‘ ‘ R N
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Operand description
D: Destination operand

Function description
Increasing D by 1 automatically when
the energy flow is valid.

Note
1. This instruction is a cyclic addition instruction, and the range is from -
2147483648 to 2147483647.

2. Supporting 32-bit C element only among C elements.
Application instance
LD XO

X0 100001
L———II~——4 DIKC DO ]
DINC DO

Increasing the value (100000) of (D0,D1)automatically when X0=ON. After
execution,(D0,D1)=100001.

6.3.16 DDEC: Long integer minus one instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_| 1 DDEC i) ] Ibr:IIuenced flag
IL: DDEC (D) Step length 4
Operand Type Applicable soft element Indgexin
D | DINT ‘ ‘ KnY ‘ KnM ‘ Kns ‘KnLM‘ ‘ D ‘ ‘ c ‘ ‘ v ‘ ‘ R N

Operand description
D: Destination operand

Function description
Decreasing D by 1 automatically
When the energy flow is valid.

Note
This instruction is cyclic minus instruction, and the range is from -
2147483648 to 2147483647.

Application instance
LD XO

*0 99999
I—-—( DDEC DO 1
DDEC DO

Decreasing the value (100000) of (D0,D1) automatically when X0=ON. After
execution, (D0,D1)=99999.

6.3.17 DVABS: Instruction for obtaining the absolute value of a long integer

LAD:

Applicable model | VC1S VC1 VC2 VC3 VC5

| [ DVABS (s ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: DVABS (S) (D) Step length 7
Operand ) )
Type Applicable soft element Indexing
S DINT Co:tsta KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C \% R \
D DINT KnY | KnM | KnS | KnLM D C \% R \
Operand description ® Note
S: Source operand The range of S needs to be from -2147483647 to 2147483647. When the
D: Destination operand value of S is -2147483648, the system an error, indicating the value of the
. - instruction operand is invalid, andthe instruction does not generate any
Function description i
Taking an absolute value of S and action.
® Application instance

assigning the obtained result to D
when the energy flow is valid.

X0 -100000 100000 LD XO
DVABS DO D10 ]
‘ DVABS DO D10

Taking an absolute value (—100000) of (D0,D1), and assigning the obtained
result to (D10,D11) when X0=ON. In this case, (D10,D11)=100000.
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6.3.18 DNEG: Long integer negation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | | [ DNEG (S) 69) ] Ln{luenced flag ﬁero flag, carry flag, and borrow
i ag
IL: DNEG (S) (D) Step length 7
Operand Type Applicable soft element Indgexm
s | DINT CO:tSta KnX | KnY | KnM | KnS |KnLM |[knsM| D | sb | ¢ v R |
D DINT KnY | KnM | KnS |KnLM D C \% R \/
® Operand description ® Note
S: Source operand The range of S needs to be from —2147483647 to 2147483647. When the
D: Destination operand value of Sis —2147483648, the system an error, indicating the value of the
®  Function description instruction operand is invalid, and the instruction does not generate any
Taking the negative of S and action.
assigning the obtained result to D ®  Application instance
when the energy flow is valid. ) 100000 -100000 LD X0
DNEG DO D10 1 DNEG DO D10

Taking the negative of the value (100000) of (DO,D1), and assigning the
obtained result to (D10,D11) when X0=ON. In this case, (D10,D11)=—
100000.

6.3.19 SUM: Integeraccumulation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ SM (51) (s2) o) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: SUM  (S1) (S2) (D) Step length 8
Operand ) )
Type Applicable soft element Indexing
S1 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y Zz R S
S2 INT CO:tSta KnX | KnY | KnM | KnS [ KnLM | KnSM D SD C T \% z R v
D DINT KnY | KnM | KnS | KnLM D C \% R N
® Operand description ® Note
S1: Source operand, start unit for 1. The operation result of the SUM instructionis 32-bit data.
accumulation 2. If 0s82<255, the system reports an operand error.
S2: Source operand, number of 3. Since D is a 32-bit data, the carry and borrow flags are always 0, while the
pieces of data to be accumulated zero flag bit is determined by the final accumulation resuilt.
D: pestination operand, ®  Application instance
accumulation result o i LD SMO
®  Function description WL wove #1000 ]_J?‘_ ! MOV 1000 DO
. . 2000
Accumulating the content of $2 units [ mov 2000 n ] MOV 2000 D1
star.tlng from the st?rt unit (S7), and o 000 gg[,o MOV 3000 D2
assigning the obtained result to D i ] MOV 4000 D3
when the energy flow is valid. E wov 4000 e ]
MOV 5000 D4
S000
[ mov  s000 D4 ] LD X0
_ m osm o m s oo ] SoM D05
D100
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Accumulating the data of 5 units
starting from DO, and assigning the
obtained result to (D100,D101) when
X0=ON.In this case,
(D100,D101)=D0+...... +D4=15000.
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6.3.20 DSUM: Long integer accumulation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ DSWM (s1) 052) o) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL:DSUM (S1) (S2) (D) Step length 9
Operand Type Applicable soft element Indexing
S1 DINT KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C \% R v
s2 | INT CO:tSta KnX | KnY | knM | knS |KnM|knsm| D |sD| c | T | v | z | R v
D DINT KnY | KnM | KnS | KnLM D C \% R v
®  Operand description If 082<255, the system reports an operand error.
S1: Source operand, start unit for ®  Application instance
accumulatlon SHO 100000 LD SMO
S2: Source operand, number of Y R ﬁm_”_‘ 1 DMOV 100000 DO
pieces of data to be accumulated MOV 200000 nz ] DMOV 200000 D2
D:Dest|r|1at.|on | operand, i Hiios o ] DMOV 300000 D4
accumulation result b b geoo ] DMOV 400000 D6
®  Function description i ey ] DMOV 500000 D8
i X
Ac.cumula.tlng the content of .SZ 2 ‘0 RaH . LD X0
units starting from the start unit (S17), ——{ sm Do 5 D100 ! bsuM Do 5 D100

performing the DSUM instruction,
and assigning the obtained result to
D when the energy flow is valid.

Accumulating the data of 5x2 units starting from DO, and assigning the
obtained result to (D100,D101) when X0=ON.

In this case, (D100,D101)= (DO,D1)+...... + (D8,D9)=1500000.
® Note

6.4 Floating-point arithmetic operation instructions

6.4.1 RADD: Floating-point numberaddition instruction

Applicable
LAD: model VC1S VC1 vVC2 VC3 VC5
Influenced | Zero flag, carry flag, and
—— —— RADD  (51) (52) @) ]
flag bit borrow flag
. Step
IL: RADD (S1) (S2) (D) length 10
Operand| Type Applicable soft element Indexing
S1 | REAL Corr:ta D Y R v
S2 | REAL Corr:ta D Y R v
D REAL D Y R v
®  Operand description 2. Setting the carry flag bit (SM81) when the operation result (D) is larger
S1: Source operand 1 than 1.701412e+038 or less than —1.701412e+038. Setting the zero flag
S2: Source operand 2 bit (SM80) when the operation result is 0.
D: Destination operand ® Application instance
®  Function description 10 o oo, 2000500, 199.10 ] LD XO
1. Increasing S7 by $2 and assigning RADD D0 D2 D10

the operation result to D when the
energy flow is valid.
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Increasingthe value (-10000.2) of (D2,D3),and assigning the operation result to (D10,D11)when X0=ON. In this
(D0,D1) bythe value (2000.5) of case, (D10,D11)=-7999.7.

6.4.2 RSUB: Floating-point numbersubtraction instruction

Applicable
. VC1S VC1 VC2 VC3 VC5
LAD: model
|—| —{ RSUB (51) (52) 12l 1 [ Influenced | zero flag, carry flag, and
flag bit borrow flag
IL:RSUB (S1) (S2) (D) Step length | 10
Indexi
Operand Type Applicable soft element nn;m
Consta
s1 REAL |~ D Y R v
S2 REAL Corr:ta D Y R v
D REAL D Y R J
® Operand description ®  Application instance
S1: Source operand 1 X0 -10000. 2. .. 2000, 500. . . ~12000. 7.
}—-—{ RSUB DO 02 D10 ]
S2: Source operand 2
D: Destination operand LD X0

. e RSUB DO D2 D10

®  Function description .
1. Subtracting S7 by S2 and assigning the operation Subtractingthe value (—10000.2) of (D0,D1) bythe value
result to D when the energy flow is valid. (2000.5) of (D2,D3), and assigning the operation result
2. Setting the carry flag bit (SM81) when the operation to (D10,D11)when X0=ON. In this case, (D10,D11)=—
result (D) is larger than 1.701412e+038 or less than — 12000.7.
1.701412e+038. Setting the zero flag bit (SM80) when
the operation result is 0.

6.4.3 RMUL: Floating-point numbermultiplication instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_| — RMUL (s1) (52) 1), ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: RMUL  (S1) (S2) (D) Step length 10
Operand| Type Applicable soft element Indexing
S1 | REAL Co:fta D v R x/
S2 | REAL Co:fta D v R x/
D REAL D Y R J
® Operand description ®  Application instance

S1: Source operand 1 | X0 ~-10000. 2. . . 2000, 500. . . 2000540
EMUL DO 12 D10 ]
S2: Source operand 2
LD XO
RMUL DO D2 D10

Multiplying the value (—10000.2) of (D0,D1) by the value
(2000.5)of (D2,D3), and assigning the operation result to
(D10,D11)when X0=ON. In this case, (D10,D11)=-
20005400.0 (actually the result is -20005400.1, but is
rounded off according to the calculation precision).

D: Destination operand

®  Function description
1. Multiplying S7 by S2 and assigning the operation
result to D when the energy flow is valid.
2. Setting the carry flag bit (SM81) when the operation
result (D) is larger than 1.701412e+038 or less than —
1.701412e+038. Setting the zero flag bit (SM80) when
the operation result is 0.
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6.4.4 RDIV: Floating-point numberdivision instruction

LAD:

Applicable model | VC1S VC1 VC2 VC3 VC5

|—| —{ RDIV (s1) (o} ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: RDIV  (S1) (S2) (D) Step length 10
Operand ) Indexin

Type Applicable soft element )
Const

s1 | REAL O:ts a D Y, R N
Const

s2 | REAL O:ts a D Y, R N

D REAL D v R v

Operand description

S1: Source operand 1

S2: Source operand 2

D: Destination operand

Function description

1. Dividing S7 by S2 and assigning
the operation result to D.

2. Setting the carry flag bit (SM81)
when the operation result (D) is
larger than 1.701412e+038 or less
than —1.701412e+038. Setting the
zero flag bit (SM80)
operation result is 0.

when the

Note
If S2#0, the system reportsan error, indicating that O cannot be used as a
divisor and does not execute the division operation.

Application instance
LD XO

X0 -10000. 2. . . 2000. 500
RDIV DO 2
RDIV DO D2 D10

Dividing the value (-10000.2) of (D0,D1) by the value (2000.5) of (D2,D3),
and assigning the operation result to (D10,D11)when X0=ON.In this case,
(D10,D11)=-4.998850.

6.4.5 RSQT: Instruction for extracting the square root of a floating-point number

VC1S VC1 VC2 VC3 VC5

LAD: Applicable model
Influenced flag Zero flag, carry flag, and borrow
—— —— RSQT (& )
] bit flag
IL: RSQT (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
S REAL CothSta D \Y R V
D REAL D \Y R V

Operand description
S: Source operand

D: Destination operand

Function description

1. Extracting the square root of S and
assigning the operation result to D
when the energy flow is valid.

2. Setting the zero flag bit (SM80)
When (D) is 0.

Note

If $=0, the system reports an operand error and does not execute square
root extraction.

Application instance
LD XO

X0 10000. 20 100, 000999
| -l e W i ] RSQT DO D10

Extracting the square root of the value (10000.2)of (DO,D1), and assigning
the square root result to (D10,D11)when X0=ON. In this case,
(D10,D11)=100.000999.
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6.4.6 RVABS: Instruction for obtaining the absolute value of a floating-point number

LAD: Applicable model | VCIS VC1 VC2 VC3 VC5
| || [ RVABS (5 ) ] Lnizluenced flag
IL: RVABS (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
Consta
S REAL |~ D \% R y
D REAL D v R N
® Operand description | 0 .. ];ém:u;m 2 ]1]513[»[1 20
S: Source operand '
D: Destination operand LD X0
. e RVABS DO D10
®  Function description Taki bsolut | 10000.2) of (D0.D1 d
Taking an absolute value of S and assigning the obtained a !ng' an abso u.e value (- 2) of (DO,D1), an
result to D when the energy flow is valid assigning the obtained result to (D10,D11) when X0=ON.
' In this case, (D10,D11)=10000.2.
®  Application instance

6.4.7 RNEG: Floating-point number negation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Influenced fla
—— ——{ RNEG (5 D) 1 i °
IL: RNEG (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
S REAL Cor':tSta D \Y R V
D REAL D v R N
® Operand description %0 10000, 20. . . ~10000. 2
I—-—[ RNEG D0 D10 1
S: Source operand
D: Destination operand LD X0
) o RNEG DO D10
®  FPunction description Taking th tive of the value (10000.2) of (DO,D1
Taking the negative of S and assigning the obtained axing _e _nega Ve o ) e value ( -2) of (D0,DY),
. . and assigning the obtained result to (D10,D11) when
result to D when the energy flow is valid. ;
X0=ON. In this case, (D10,D11)=-10000.2.
® Application instance

6.4.8 SIN: Instruction for obtaining SIN of a floating-point number

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD: Influenced fla Zero flag, carry flag, and borrow
— —1 smv @ ) 10 9 | flag
IL: SIN  (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
s | REAL Cor?tSta D v R v
D REAL D v R N

® Operand description
S: Source operand

D: Destination operand
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1. Obtaining the SIN value of S (unit: radian), and
assigning the obtained result to D when the energy flow

is valid.

2. Setting the zero flag bit (SM80) when the operation

result (D) is 0.

Application instance

] 1.570000 1.000000
SIN oo D10 ]

LD X0
SIN DO D10

Taking the SIN value (1.57) of (D0,D1), and assigning the
obtained result to (D10,D11) when X0=ON. In this case,
(D10,D11) =1.

6.4.9 COS: Instruction for obtaining COS of a floating-point number

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
Influenced fla Zero flag, carry flag, and borrow
— —L cos @ o) 10 9| flag
IL: COS (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
S REAL |-°"59 D v R v
nt
D REAL D Y R J

Operand description
S: Source operand

D: Destination operand

Function description

1. Obtaining the COS value of S (unit:
radian), and assigning the obtained
result to D when the energy flow is
valid.

2. Setting the zero flag bit (SM80) when the operation result (D) is 0.
Application instance

X0 3. 140000 -0.999999 LD X0
cos Do D10 ] COS DO D10

Taking the COS value (3.14) of (D0,D1), and assigning the obtained result to
(D10,D11) when X0=ON. In this case, (D10,D11) =-0.999999.

6.4.10 TAN: Instruction for obtaining TAN of a floating-point number

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
Infl ql Zero flag, carry flag, and borrow
— —L ™ ® W) T et | ag
i
IL: TAN  (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
S REAL Constal b v R J
nt
D REAL D \Y R x/

Operand description
S: Source operand

D: Destination operand

Function description

1. Obtaining the TAN value of S (unit:
radian), and assigning the obtained
result to D when the energy flow is
valid.

2. Setting the carry flag bit (SM80) when the operation result (D) is larger
than 1.701412e+038 or less than -1.701412e+038. Setting the zero flag bit
(SM81) when the operation result is 0.

Application instance

X0 1.570000 1255.848 LD XO
}—.—1 TAN buli] D10 ]
TAN DO D10

Taking the TAN value (1.57) of (D0,D1), and assigning the obtained result to
(D10,D11) when X0=ON. In this case, (D10,D11) =1255.848398.
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6.4.11 POWER: Instruction for exponentiation of a floating-point number

Applicabl
LAD: A VCIS VC1 VC2 VC3 VC5
|—| —— POWER (51) (52} (D ] | Influenced flag Zero flag, carry flag, and
bit borrow flag
IL: POWER (S1) (S2) (D) Step length 10
Operand
Type Applicable soft element Indexing
Const
s1 | REAL O:ts A D v R v
Const
s2 | REAL O:ts A D v R v
D REAL D \Y R \/

Operand description
S1: Source operand 1
S2: Source operand 2
D: Destination operand

Function description

1. Obtaining the S2 power of S7, and
then assigning the operation result to
D when the energy flow is valid.

2. Setting the carry flag bit (SM81)
when the operation result (D) is
larger than 1.701412e+-038 or less
than -1.701412e + 038. Setting the
zero flag bit (SM81) when the
operation result is 0.

Note

1. If $7=0 and S$2<0, the system reportsan operand value error and does not
execute the operation.

2. If $1<0 and the mantissa of S2 is not 0, the system reports an operand
value error and does not executes the operation.

Application instance

X0 55.000000 3.000000 166375.0 LD X0
PORER D0 2 RS e POWER D0 D2 D10

Obtaining the (D2,D3) power of (D0,D1), namely (the 3.0 power of 55.0), and
assigning the result to (D10,D11) when X0=ON. In this case, (D10,D11)
=166375.0.

6.4.12 LN: Instruction for obtaining the natural logarithm of a floating-point number

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD: Influenced fl Zero flag, carry flag, and borrow
— —— N (s) o) ] o uencedllag 1 qag
i
IL:LN  (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
S REAL [-°"18 D Y R J
nt
D REAL D v R J

Operand description
S: Source operand

D: Destination operand
Function description
1. Obtaining the LN value of S, and

assigning the operation result to D
when the energy flow is valid.

2. Setting the carry flag bit (SM81)
when the operation result (D) is

larger than 1.701412e+038 or less than -1.701412e+038. Setting the zero
flag bit (SM80) when the operation result is 0.

Application instance

X0 1000. 000. . . 6. 907755 LD XO
I—-—l ¥ 10 D10 1
LN DO D10

Taking the LN value (1000.0) of (D0,D1),and assigning the obtained result to
(D10,D11) when X0=ON. In this case, (D10,D11) =6.907755.
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6.4.13 EXP: Instruction for obtaining the natural number power of a floating-point number

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
| | | [ EXP (S) 69) ] In.fluenced flag Zero flag, carry flag, and borrow
bit flag
IL: EXP  (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
Const
s | ReaL | °"%9 D v R N
nt
D REAL D % R \/

Operand description
S: Source operand

D: Destination operand

Function description

1. Obtaining the EXP value of S, and
assigning the operation result to D
when the energy flow is valid.

2. Setting the carry flag bit (SM81)
when the operation result (D) is

larger than 1.701412e+038 or less than -1.701412e+038. Setting the zero
flag bit (SM80) when the operation result is 0.

Application instance
LD X0

X0
I_-_[ e EXP DO D10

Taking the EXP value (10.0) of (D0,D1), and assigning the obtained result to
(D10,D11) when X0=ON. In this case, (D10,D11) =22026.464844.

o

22026. 46
D10 ]

6.4.14 RSUM: Floating-point number accumulation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ RSM s1) (52) el ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: RSUM (S1) (S2) (D) Step length 9
Operand
Type Applicable soft element Indexing
S1 | REAL D \Y% R 3
S2 INT Co:tsta KnX | KnY | KnM | KnS |KnLM |KnSM| D \Y R N
D REAL D Y R \/
Operand description ®  Application instance
S1: Source operand, start unit for sMo 10000. 09 LD SMO
. ———{ RMOV  10000.1 DO ]
accumulaton i RMOV 10000.1
20000, 19
S2:Source operand, number of [ EMOV  20000.2 D2 ] DO
pieces of data to be accumulated - i a0 ]3]*131"3"3"3'- 30. ] RMOV 20000.2
D:Destination operand,accumulation 40000, 39 D2
result { RMOV  40000.4 D6 ] RMOV 30000.3
S0000. 50
Function description { BMOY  50000.5 D8 ] D4
Accumulating the content of $2X2 -"U } iRk LD R i RMOV 40000.4
units starting from the start unit (S7), D6
performing the RSUM instruction, RMOV 50000.5
and assigning the obtained result to D8
D when the energy flow is valid. LD XO
Note RSUM DO 5
D100

1. If 0=82<255, the system reports an
operand error.

2. The system does not perform the
accumulation operation once an
overflow occurs.

Accumulating the data of 5x2 units starting from DO, and assigning the
obtained result to (D100,D101) when X0=ON.

In this case, (D100,D101)= (D0,D1)+......+ (D8,D9)=150001.5.
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6.4.15 ASIN: Instruction for obtaining ASIN of a floating-point number

Applicable model | VC1S VC1 VC2 VC3 VCb

LAD:
| [ ASTH 5 ) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: ASIN (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
Const
s | ReaL | >° b v | r J
D REAL D Y R \/

Operand description
S: Source operand

D: Destination operand

Function description

1. Obtaining the SIN-! value of S, and
assigning the operation result to D
when the energy flow is valid.

2. Setting the zero flag bit (SM80)
when the operation result (D) is 0.

Note
If S>1 or S<-1, the system reports an operand error, does not perform the
conversion operation and keeps the content of D.

Application instance
LD SMO
ASIN DO D10

Taking the SIN-' value (0.500000) of (D0,D1),and assigning the obtained
result to (D10,D11) when SMO=ON. In this case, (D10,D11) =0.523599.

SH0 0.500000 0523599
ASIN D0 i ]

6.4.16 ACOS: Instruction for obtaining ACOS of a floating-point number

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
| [ ACOS s ekl 1 Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: ACOS (S) (D) Step length 7
Operand
Type Applicable soft element Indexing

S REAL Co:fta D v R \/
D REAL D \% R 3

Operand description
S: Source operand

D: Destination operand
Function description
1. Obtaining the COS™' value of S,

and assigning the operation result to
D when the energy flow is valid.

2. Setting the zero flag bit (SM80)
when the operation result (D) is 0.

Note

If S>1 or S<-1, the system reports an operand error, does not perform the
conversion operation and keeps the content of D.

Application instance

LD SMoO

ACOS DO D10

Taking the COS" value (0.500000) of (D0,D1), and assigning the obtained
result to (D10,D11) when SM0=ON. In this case, (D10,D11) =1.047198.

SM0 0.500000  1.047195
ACOE DO o ]

6.4.17 ATAN: Instruction for obtaining ATAN of a floating-point number

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | r ATAN 5 D) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: ATAN (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
s | REAL Co:fta D v | R v
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D |REAL| | | |

o] | [ [v [ rR] ¥ |

Operand description
S: Source operand

D: Destination operand
Function description
1. Obtaining the TAN-' value of S,

and assigning the operation result to
D when the energy flow is valid.

2. Setting the zero flag bit (SM80) when the operation result (D) is 0.

Application instance

Mo 3. 140000

ATAH DO

1. 262481
Iio ]

LD SMO
ATAN DO D10

Taking the TAN-" value (3.14)of (D0,D1), and assigning the obtained result
to (D10,D11) when SM0=ON. In this case, (D10,D11) =1.262481.

6.4.18 LOG: Instruction for obtaining the common logarithm of a floating-point number

LAD: Applicable model | VC2 VC3 VC5

| r LoG (50 ) 1 In.fluenced flag Zero flag, carry flag, and borrow
bit flag
IL: LOG (S) (D) Step length 7
Operand
Type Applicable soft element Indexing

S REAL Co:fta D v R \/
D REAL D v R N

Operand description
S: Source operand

D: Destination operand

Function description

1. Obtaining the LOG value of S, and
assigning the operation result to D
when the energy flow is valid. LOG is
a common logarithm operation based
on 10.

2. Setting the carry (overflow) flag bit (SM81) when the operation result (D)
overflows. Setting the zero flag bit (SM80) when the operation result is 0.

Application instance

SMo 3. 000000 0477121

Lo oo nio

LD SMO
LOG DO D10

Taking the value (3.0)of DO(D1), and assigning the obtained result to
D10(D11)when SM0O=ON. In this case, D10(D11) =0.477121.

6.4.19 RAD: Instruction for floating-point number angle-radian conversion

LAD: Applicable model | VC2 VC3 VC5
. Influenced flas Zero flag, carry flag, and borrow
— ——+{ FRaD @ ) ] . 9 g, carry flag
bit flag
IL: RAD (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
S REAL Co:ts'ta D v R y
D REAL D Y, R N

Operand description
S: Source operand

D: Destination operand

Function description

1. Converting the angle value of S
unit floating-point number into a
radian value, and assigning the

operation result to D when the energy flow is valid.
2. Setting the zero flag bit (SM80) when the operation result is 0.

Application instance
SMo

150, oooa
I EAD oo

LD SMO
RAD DO D10

Taking the value (180.0)of DO(D1), and assigning the obtained result to
D10(D11)when SM0O=ON. In this case, D10(D11) =3.141593.

5.141595
1

6.4.20 DEG: Instruction for floating-point number radian-angle conversion

LAD:

— — DB ®

el

VC2 VC3 VC5

] Influenced flag Zero flag, carry flag, and borrow
bit flag

Applicable model
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IL: DEG (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
Consta
S REAL D \% R v
nt
D REAL D \% R v

Operand description
S: Source operand

D: Destination operand

Function description

1. Converting the radian value of S
unit floating-point number into a
angle value, and assigning the

operation result to D when the energy flow is valid.

2. Setting the zero flag bit (SM80) when the operation result is 0.Setting the
carry (overflow) flag bit (SM81) when the operation result (D) overflows.

Application instance

SMO 3. 000000 171, 8373

DEG oo nio

LD SMO
DEG DO D10

Taking the value (3.0)of DO(D1), and assigning the obtained result to
D10(D11)when SMO=ON. In this case, D10(D11) =171.8873.

6.5 Value conversion instructions

6.5.1 DTI: Instruction for converting a long integer to an integer

S: Source operand
D: Destination operand

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
Influenced fla Zero flag, carry flag, and borrow
I — o1 ® o) 1 9 | flag
IL: DTI  (S) (D) Step length 6
O d
peran Type Applicable soft element Indexing
S DINT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
D INT KnY | KnM | KnS | KnLM D C T \% z R N
® Operand description If $>32767 or S<<-32768, the system reports an operand error, does not
S: Source operand execuate the conversion operation and keeps the content of D.
D: Destination operand ®  Application instance
i ipti X0 10000 10000
® FunCtIOI’.I description . | i no” 0 D*m" 0 ] LD XO
Converting S from a long integer to DTI DO D10
an in.teger, and assigning the Converting (DO, D1) =10000 from a long integer to an integer, and assigning
operation result to D when the the operation result to D10 when X0=ON. In this case, D10=10000.
energy flow is valid.
® Note
6.5.2 ITD: Instruction for converting an integer to a long integer
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | [ 1D (5) 69) Influenced flag Zero flag, carry flag, and borrow
| ] bit flag
IL: ITD  (S) (D) Step length 6
Operand| Type Applicable soft element Indexing
s | INT Co:fta KnX | KnY | KnM | kns |kntM|knsM| D | s | ¢ | T | v |z| R N
D DINT KnY | KnM | KnS | KnLM D C \% R RN
® Operand description ®  Function description

Converting S from an integer to a long integer, and assigning the operation
result to D when the energy flow is valid.
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® Application instance

X0
ITD

6.5.3 FLT: Instruction for converting an integer to a floating-point number

1000
Jin]

1000
oo

Converting D0=1000 from an integer to a long integer, and assigning the

oeragionyggsult to D10 when X0=ON. In this case, (D10,D11)=1000.

] ITD DO D10

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | | [ FLT (5) 69) Influenced flag Zero flag, carry flag, and borrow
] bit flag
IL: FLT (S) (D) Step length 6
O d
peran Type Applicable soft element Indexing
Const
S INT o:ts a KnX | KnY | KnM | KnS |KnLM [KNnSM| D SD C T \Y Zz R \
D REAL D Y R v
® Operand description ®  Application instance
S: Source operand 10 10005 10005, 00 LD X0
D: Destination operand ‘ — B Big- FLT DO D10

Converting D0=10005 from an integer to a floating-point number, and
assigning the operation result to (D10,D11) when X0=ON. In this case,
(D10,D11)=10005.0.

Function description

Converting S from an integer to a
floating-point number, and assigning
the operation result to D when the

energy flow is valid.

6.5.4 DFLT: Instruction for converting a long integer to a floating-point number

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ DFLT s) o ] In.fluenced flag Zero flag, carry flag, and borrow
bit flag
IL: DFLT (S) (D) Step length 7
Operand . .
Type Applicable soft element Indexing
S DINT Co:tsta KnX | KnY | KnM | KnS [ KnLM | KnSM D SD C \% R N
D REAL D Y R 3
® Operand description ® Application instance
S: Source operand 100000, 0 LD X0

D: Destination operand

®  Function description

Converting S from a long integer to a
floating-point number, and assigning
the operation result to D when the

energy flow is valid.

X0 100000
DFLT DO

DFLT DO D10

Converting (D0,D1)=100000 from a long integer to a floating-point number,
and assigning the operation result to (D10,D11) when X0=ON. In this case,
(D10,D11)=100000.0.

6.5.5 INT: Instruction for converting a floating-point number to an integer
Applicable model | VC1S VC1 VC2 VC3 VC5
LAD: Infl gl Zero flag, carry flag, and borrow
- — INT (3 iy ] bth uenced 1lag flag
i
IL:INT (S) (D) Step length 6
O d
peran Type Applicable soft element Indexing
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Constal
S REAL D Y% R \/
nt

D INT KnY | KnM | KnS |KnLM D C T \% z R N
Operand description rounded off. Setting the carry flag bit (SM81) when the result exceeds the
S: Source operand data range of the long integer data.
D: Destination operand ® Note
Function description When $>32767, D=32767. When S<<-32768, D=-32768, and set the carry
1. Converting S from a floating-point (overflow) flag bit(SM81).
number to an integer, and ®  Application instance

assigningthe operation result to D
when the energy flow is valid.

2. This instruction affects zero
flagand borrow flag. Setting the zero
flag bit(SM80) when the conversion
result is 0. Setting the borrow flag
when the decimals of the result are

LD XO

X0 10000, 50
; ;T INT DO D10

Converting (D0,D1)=10000.5from a floating-point number to an integer, and
assigning the operation resultto D10 when X0=ON. In this case, (D0,D1)
=10000.5.

10000

D10 ]

6.5.6 DINT: Instruction for convert a floating-point number to a long integer

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD: Zero flag, carry flag, and borrow
| [ DINT i) o Influenced flag flag
bit
IL: DINT (S) (D) Step length 7
Operand . .
Type Applicable soft element Indexing
S REAL |CO"St2 D \Y R v
nt
D DINT KnY | KnM | KnS |KnLM D C Y, R v

Operand description
S: Source operand

D: Destination operand

Function description

1. Converting S from a floating-point
number to a long integer, and
assigning the operation result to D
when the energy flow is valid.

2. Setting the zero flag bit (SM80)
when the conversion result is 0.
Setting the borrow flag when the
decimals of the result are rounded off.

Setting the carry (overflow) flag bit (SM81) when the result exceeds the data
range of the long integer data.

Note
When S > 2147483647, D=2147483647. When S <-2147483648, D-=-
2147483648, and set the carry (overflow) flag (SM81) bitsimultaneously.

Application instance

X0 100000, 5
DINT DO

Converting (D0,D1)=100000.5from a floating-point number to a long integer,
and assigning the operation resultto (D10,D11) when X0=ON. In this case,
(D10,D11)=100000.

LD X0
DINT DO D10

D10 ]

6.5.7 BCD: Instruction for converting a word to a 16-bit BCD code

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD: Infl dqfl Zero flag, carry flag, and borrow
— —1 B & @ b”_ uencedflag | o 4
it
IL:BCD (S) (D) Step length 5
Operand i Indexin
Type Applicable soft element g
Consta
S INT nt KnX | KnY | KnM | KnS |KnLM [KnSM| D SD Cc T \Y z R J
D INT KnY | KnM | KnS |KnLM D C T \Y z R \
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® Operand description
S: Source operand, <9999

D: Destination operand

®  Function description
Converting S from an integer to a 16-
bit BCD code, and assigning the
obtained result to D when the energy
flow is valid.

() Note

If $>9999, the system reports an operand error, does not execute the
conversion operation, and keeps the content of D.

Application instance

3333 13107 L D XO
l—%—{ BCD o D10 ]
BCD DO D10

Converting D0=0x0D05 (3333) from an integer to a 16-bit BCD code, and
assigning the operation resultto D10 when XO0=ON. In this case,
D10=0x3333 (13107).

6.5.8 DBCD: Instruction for converting a double word to a 32-bit BCD code

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
Zero flag, carry flag, and borrow
|{ DBCD s) o ] Influenced flag ﬂag
bit
IL:DBCD (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
Const
S DINT o:ts a KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C \% R \
D DINT KnY | KnM | KnS | KnLM D C \% R v

® Operand description
S: Source operand, 99999999

D: Destination operand PY

®  Function description
Converting S from a long integer to a
32-bit BCD code, and assigning the
obtained result to D when the energy
flow is valid.

® Note

If $>99999999, the system reports an operand error, does not execute the
conversion operation, and keeps the content of D.

Application instance

%0 BE6EEE66 1717986018 LD XO
l—-—[ DECD DO D10 ]
DBCD DO D10

Converting (D0,D1)=0x3F940AA (66666666) from a long integer to a 32-bit
BCD code, and assigning the operation resultto (D10,D11) when X0=ON. In
this case, (D10,D11)=0x66666666 (1717986918).

6.5.9 BIN: Instruction for converting a 16-bit BCD code to a word

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
Zero flag, carry flag, and borrow
BN s o ] Influenced flag flag
bit
IL:BIN (S) (D) Step length 5
Operand
Type Applicable soft element Indexing
S INT Co:tsta KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% z R v
D INT KnY | KnM | KnS | KnLM D C T \Y z R y

® Operand description

S: Source operand, its data format PY

must comply with BCD code format
D: Destination operand.

® Function description

Converting S from a 16-bit BCD [ )

codeto an integer, and assigning the

obtained result to D when the energy flow is valid.

Note

If the data format of S does not comply with BCD code format, the system
reports an operand error, does not execute the conversion operation, and
keeps the content of D.

Application instance

X0 21845 5555
BIN i} D10 ] LD X0

N
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Converting D0=0x5555 (21845) from
a 16-bit BCD code to an integer, and

assigninBINheDp&#&fion resultto D10 when X0=ON.

D10=0x15B3 (5555).

In this case,

6.5.10 DBIN: Instruction for converting a 32-bit BCD code to a double word

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
| [ DBIN s ) Influenced flag Zero flag, carry flag, and borrow
bit flag
IL:DBIN  (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
Consta
S DINT nt KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y R v
D DINT KnY | KnM | KnS | KnLM D C \% R v
Operand description If the data format of S does not comply with BCD code format, the system
S: Source operand reports an operand error, does not execute the conversion operation, and
D: Destination operand keeps the content of D.
®  Application instance

Function description

1. Converting S from a 32-bit BCD
codeto a long integer, and assigning
the obtained result to D when the
energy flow is valid.

2. The data format of S must comply
with BCD code format.

Note

10 2578980377 93999999 LD X0
l T GG SLERINE L DBIN DO D10

Converting (D0,D1)=0x99999999 (2576980377) from a 32-bit BCD code to
a long integer, and assigning the operation resultto (D10,D11) when X0=ON.
In this case, (D10,D11)=0x5F5EOFF (99999999).

6.5.11 GRY: Instruction for converting a word to a 16-bit gray code

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
Zero flag, carry flag, and borrow
bk wy & @ 1 Influenced flag flag
bit
IL: GRY (S) (D) Step length 5
Operand
Type Applicable soft element Indexing
S INT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R N
D INT KnY | KnM | KnS | KnLM D C T \% z R S
Operand description ® Application instance
S: Source operand | ol 43690 BS535 LD XO
o GRY D0 10 ]
D: Destination operand GRY DO D10

Function description

Converting S from an integer to a 16-
bit gray code, and assigning the
obtained result to D when the energy
flow is valid.

Converting DO=0xAAAA (43690) from an integer to a 16-bit gray code, and
assigning the operation resultto D10 when X0=ON. In this case,
D10=0xFFFF (65535).

6.5.12 DGRY: Instruction for converting a double word to a 32-bit gray code

LAD:
— — by ®

VC1S VC1 VC2 VC3 VC5

Zero flag, carry flag, and borrow
flag

Applicable model

Influenced flag
bit
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IL: DGRY (S) (D) Step length 7
Operand ) Indexin
Type Applicable soft element g
Consta
S DINT ot KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R \/
D DINT KnY | KnM | KnS |KnLM D C \% R \/
® Operand description ®  Application instance
S: Source operand %0 2290849224 34359 LD X0
D: Destination operand I_._( DGRY DO D10 DGRY DO D10
®  Function description Converting (D0,D1)=0x88888888 (2290649224) from a long integer to a 32-
Converting S from a long integer to a bit gray code, and assigning the operation resultto (D10,D11) when X0=ON.
32-bit gray code, and assigning the In this case, (D10,D11)=0xCCCCCCCC (3435973836).
obtained result to D when the energy
flow is valid.

6.5.13 GBIN: Instruction for converting a 16-bit gray code to a word

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ GBIN (s ) ] IrTquenced flag Zero flag, carry flag, and borrow
bit flag
IL: GBIN (S) (D) Step length 5
Operand
Type Applicable soft element Indexing
Const
S INT o:tsa KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% Z R \
D INT KnY | KnM | KnS | KnLM D C T \% z R v
® Operand description ®  Application instance

S: Source operand X0 65535 43690 LD XO
I—.—{ GBIN D0 10 1

D: Destination operand GBIN DO D10

®  Function description Converting DO=0xFFFF (65535)from a 16-bit gray code to an integer, and
Converting S from a 16-bit gray code assigning the operation resultto D10 when X0=ON. In this case,
to an integer, and assigning the D10=0xAAAA (43690).
obtained result to D when the energy
flow is valid.

6.5.14 DGBIN: Instruction for converting a 32-bit gray code to a double word

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD: Zero flag, carry flag, and borrow
| [ DGBIN (& o ] Influenced flag flag
bit
IL: DGBIN  (S) (D) Step length 7
Operand
Type Applicable soft element Indexing
Const
S DINT O:IS a KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
D DINT KnY | KnM | KnS | KnLM D C \% R S
®  Operand description Converting S from a 32-bit gray code to a long integer, and assigning the
S: Source operand obtained result to D when the energy flow is valid.
D: Destination operand ®  Application instance

LD XO
DGBIN DO D10

. P X0 3435973
® Function description '—-—[ DGBIN DO
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Converting (D0,D1)=0xCCCCCCCC
(3435973836) from a 32-bit gray
code to a long integer, and assigning

the operation result to (D10,D11) when XO0=ON. In

(D10,D11)=0x88888888 (2290649224).

this case,

6.5.15 SEG: Instruction for converting a word to a 7-segment code

LAD: Applicable model | VC1S VC1 VC2 VC3 VCb
| [ SEG (s o In‘fluenced flag Zero flag, carry flag, and borrow
bit flag
IL: SEG (S) (D) Step length 5
Operand ) Indexin
Type Applicable soft element g
Const;
s | INT O:ts & Knx | knY | KnM | Kns |KknM|knsM| D [ sp | c | T | v | z | R | ¥
D INT KnY | KnM | KnS | KnLM D C T \Y Z R \
® Operand description Note

S: Source operand, S<15
D: Destination operand

®  Function description

Converting S from aninteger to a7-
segment code, and assigning the
obtained result to D when the energy
flow is valid.

IfS > 15, the system reports an operand error, does not execute the
conversion operation, and keeps the content of D.

Application instance

i o i
SEG DO D10

Converting DO=0x0F (15)from an integer to a 7-segment code, and assigning
the operation result to D10 when X0=ON. In this case, D10=0x71 (113).

LD X0

113
D10 ]

6.5.16 ASC: ASCII code conversion instruction

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD: Infl gl Zero flag, carry flag, and borrow
| ——{ ASC (51T bth uenced flag flag
i
IL: ASC (S1-S8) (D) Step length 19
Operand
Type Applicable soft element Indexing
s1 INT Consta
nt
s2 INT Consta
nt
s3 INT Consta
nt
sa INT Consta
nt
S5 INT Consta
nt
6 INT Consta
nt
s7 INT Consta
nt
S8 INT Consta
nt
D INT D C T Y z R N

® Operand description

S1 - 88: Source operand (If the number of characters is
less than 8, the remaining characters are filled with 0)
Only supporting the characters whose ASCII code is [

characters is less than 8, the remaining characters are
filled with 0)

D: Destination operand

Function description

0x21 to OX7E (input through keyboard, if the number of
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Converting the character string S7 - S8 to ASCII code,
and assigning the obtained result to the elements starting
from D when the energy flow is valid. Storing two ASCII
code data in the high/low byte of each D element when

LD MO
ASC 12345678 DO

Executing the ASCII conversion when M0O=ON and data
is stored in two modes:

SMB85=0FF. Storing one ASCII code data in low byte of . If SM85=OFF, the execution result is: D0=0x3231,

each D element when SM85=ON. D1=0x3433, D2=0x3635, D3=0x3837.

If SM85=0N, the execution result is: D0=0x31,
D1=0x32, D2=0x33, D3=0x34, D4=0x35, D5=0x36,
D6=0x37, D7=0x38.

®  Application instance .

MO 12849
ASC 12345678  dD ]

6.5.17 ITA: Instruction for convertinga 16-bit hex data to an ASCII code
Applicable model | VC1S VC1 VC2 VC3 VC5
LAD: Zero flag, carry flag, and borrow
Influenced flag
— — o ew o) (s2) 1 it flag
IL: ITA  (S1) (D)(S2) Step length 7
Operand
Type Applicable soft element Indexing
S1 INT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R N
D INT KnY | KnM | KnS | KnLM D C T \% z R N
S2 INT CO:tSta KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C T \% z R N

® Operand description
S1: Source hex data to be converted 3. If 81 is a constant, when S224, the system default is
S$2=4 and the system does not report an operand error

once the default is adopted.

D: Destination operand
S2: Number of ASCII codes (182<256)
® Application instance

MO
ITA 16#9576

Source data: 0x9876.
LD MO
ITA 16#9876 D20 8

Executing ITA conversion operation when M0O=ONand
data is stored in two modes:

. If SM85=0FF, the execution result is: D20=0x3839,
D21=0x3637.

If SM85=0ON, the execution result is: D20=0x39,
D21=0x38, D22=0x37, D23=0x36.

®  Function description
Converting the hex data starting from S7 element to S2
ASCII codes, and assigning the obtained result to the
elements starting from D when the energy flow is valid.
Storing two ASCII code data in the high/low byte of each
D element when SM85=0FF. Storing one ASCII code
data in low byte of each D element when SM85=0N.

14393
120 8 ]

® Note
1. If 81 and D use Kn addressing, Kn=4.
2. If 82 is not within the range of 1 to 256, the system
reports an operand error, does not execute the .
conversion operation, and keeps the content of D.

6.5.18 ATI: Instruction for converting an ASCII code to a 16-bit hex data

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD: Zero flag, carry flag, and borrow
Influenced flag

— —— att w0 w (s2) ] bit flag

i
IL: ATl  (S1) (D) (S2) Step length 7
Operand
Type Applicable soft element Indexing
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Consta
S1 INT nt KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \Y A R N
D INT KnY | KnM | KnS | KnLM D C T \Y A R N
Consta
S2 INT nt KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \Y A R N

Operand description

S1: Source ASCII code data to be converted
0x30=S7<0x39 or 0x41<S71<0x46 (when SM85=0FF, it is
required thathigh/low bytes of 871 be within this range)
D: Destination operand

S§2: Number of ASCII codes (1=82<256)

Function description

When energy flow is valid, convert the ASCII code data
of the first S2 of S71 element to hex data, and store the
result per 4 bits into the starting element of D. When
SM85=0FF, high/low byte of each D element stores two
ASCII code data, when SM85=0N, low byte of each D
element stores one ASCII code data.

Converting S2 ASCII codes starting from S7 element
tothe hex data, and storing the obtained result every 4
bits in the elements starting from D when the energy flow
is valid. Storing two ASCII code data in the high/low byte
of each D element when SM85=0OFF. Storing one ASCII
code data in low byte of each D element when SM85=0N.

Note
1. If 81 and D use Kn addressing, Kn=4.

6.5.19 LCNV: Project conversion instruction

2. If 81 is not within the range of 0x30 to 0x39 or 0x41 to
0x46, or S2is not within the range of 1 to 256, the system
reports an operand error, does not execute the
conversion operation, and keeps the content of D.

3. If 81 is a constant, when SM85=0OFF and S2=2, the
system default is $2=2. When SM85=0ON and S2=1, the
system default is S2=1. The system does not report an
operand error once the default is adopted.

Application instance

MO 14648 34370
ATI D10 D30 4 1

LD MO

ATI D10 D30 4

Source data: D10=0x3938, D11=0x3736, D12=0x3534,
D13=0x3332.

Executing ITA conversion operation when M0O=ONand
the results generated according to the data storage
mode are listed below:

. If SM85=0FF, execution result is: D30=0x8967.

. If SM85=0N, execution result is: D30=0x8642.

Applicable model | VC2 VC3 VC5
LAD: Zero flag, carry flag, and borrow
F— ——<  ewv &y omm @ 6 1 Influenced flag flag
bit
IL: LCNV (S1) (S2) (D) (S3) Step length 9
Operand
Type Applicable soft element Indexing
S1 INT D \% R
S2 INT D \% R
D INT D \% R
S3 INT CO:tSta D \% R

Operand description

81: The start address of the source operand to be
converted

S2:The start address of conversion table

D: The start address that stores the conversion result
S3: Number of data to be converted (1<S3<64)

Function description

When adopting the analog input module to read the
external analog signal, you can use this instruction to
convert the original analog read value into the
corresponding project read value.
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When temperature or analog modulesare used for
temperature or analog measurement applications, if the
temperature or project read value measured by the PLC
deviates from the result measured by the standard
thermometer or relevant standard instruments, this
instruction can be used to make linear modification to
calibrate the actual measurement.

Filling the conversion table with four parameters, namely

low point measurement value V,, , high point
measurement value V,,, and corresponding low point
standard valueV, and high point standard valueV,,, .

When the linear conversion is executed, the target
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standard value is generated by applying below formulato
source data, in which S is the original input data, and

D, is conversion result data.
A= (Vg =V ) (Vi =V ) *10000

B =V, —(V,, *A/10000)
D, = (S, *A/10000)+ B

Note

These four data in the conversion table has their actual
meanings,for instance, the low point measurement value
should be less than the high point measurement value.
The result is inaccurate if the conversion result exceeds
the integer range. If D, is larger than 32767, it is 32767

if it is smaller than -32768, it is -32768.

Application instance
M1 2682

I — 01000 ]
3530
L mov 3530 D100t ]
260
b mov 260 D1002 ]
3650
I mov  3es0 01003 ]
4 262
I — D100 ]
3530
L mov 3530 D101 ]
1908
I mov 1908 D102 ]
0
k mv o D103 ]
5000
Il mov  soo0 D104 ]
-115
I mov -5 D105 ]
262 262 260
LCHY D100 01000 1200 B ]

LDl M1

MOV 282 D1000
MOV 3530 D1001
MOV 260 D1002
MOV 3650 D1003
LDI M4

MOV 282 D100
MOV 3530 D101
MOV 1906 D102
MOV 0 D103
MOV 5000 D104
MOV  -115 D105
LD M2

LCNV D100 D100 D1000 D200 6

Executing the LGNV instruction when M2=ON. The
results generated according to data storage mode are
listed below:

D200 = 260
D201 = 3650
D202 = 1955
D203 =-34
D204 = 5184
D205 = -154

6.5.20 RLCNV: Floating-point project conversion instruction

Applicable model | VC2 VC3 VC5
LAD: Infl qfl Zero flag, carry flag, and borrow
— +———  RLcww  @n 52 o o 1 bn' uenced flag flag
it
IL: RLCNV (S1) (S2) (D) (S3) Step length 12
Operand
Type Applicable soft element Indexing
S1 REAL D \Y R
S2 REAL D \Y R
D REAL D \Y R
s3 | INT Co:tsta D v R

Operand description
S1. The start address of the source operand to be
converted

S2:The start address of conversion table
D: The start address that stores the conversion result
S3: Number ofdata to be converted (1<S3<64)

Function description

When adopting the analog input module to read the
external analog signal, you can use this instruction to
convert the original analog read value into the
corresponding project read value.

When temperature or analog modulesare used for
temperature or analog measurement applications, if the
temperature or project read value measured by the PLC
deviates from the result measured by the standard
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thermometer or relevant standard instruments, this LDl M1

instruction can be used to make linear modification to RMOV 282 D1000
calibrate the actual measurement. RMOV 3530 D1002
Filling the conversion table with four parameters, namely RMOV 260 D1004

low point measurement value V,, , high point RMOV 3650 D1006

measurement value V,,, and corresponding low point LDI M4

RMOV 282 D100

RMOV 3530 D102

RMOV 1906 D104

RMOV 0 D106

RMOV 5000 D108

RMOV -115 D110

A= (Vg =Vgy) IV, =V ) *10000 LD M2

RLCNV D100 D1000 D200 6

Executing the RLCNV instruction when M2=ON. The
D, =(S,*A/10000)+B results generated according to data storage mode are
listed below:

D200(D201) = 260
D202(D203) = 3650

standard valueV, and high point standard valueV,,, .

When the linear conversion is executed, the target
standard value is generated by applying below formulato
source data, in which Sn is the original input data, and

D, is conversion result data.

B =V, —(V,, *A/10000)

() Note
These four data in the conversion table has their actual
meanings,for instance, the low point measurement value

should be less than the high point measurement value. D204(D205) = 1955

The result is inaccurate if the conversion result exceeds D206(D207) = -34.3288
the integer range. If D, is larger than 32767, it is 32767; D208(D209) = 5184.267
if it is smaller than -32768, it is -32768. D210(D211) = -154.357

®  Application instance
252, 0000
M
[ GERMOV  Z52.0000 D100D ]
3530, 000
i EMO¥  3530.000  Dloo2 ]
280. 0000
H EMO¥  260.0000  D1004 ]

3850, 000

[ EMO¥  3650.000  D100B 1
252, 0000

M4

g GEMOV  252.0000 D100 1
3530, 000

H EMOV  3530.000 D102 ]
1906, 000

[ Emov 1906.000 D104 ]
0. 000000

i EMOV  0.000000 D106 1
S000. 000

H GEMOV  5000.000 D103 1

-115.000

[ mwov -115.000 D110 1

ERE. 0000 282 0000 260, 0000
Mz

——{ ELCHY D100 1000 Dzo0 [ 1

6.6 Word logic operation instructions

6.6.1 WAND: Word AND instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— —1 wam (2 (52) o ] Influenced flag bit
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IL: WAND (S1) (S2) (D) Step length ’
Operan . Indexi
Type Applicable soft element
d ng
Const
S1 INT ant KnX | KnY | KnM | KnS | KnLM |KnSM| D SD z R N
Const
S2 INT ant KnX | KnY | KnM | KnS | KnLM |KnSM| D SD z R N
D INT KnY | KnM | KnS | KnLM D Z R \
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® Operand description
S1: Source operand 1

S2: Source operand 2

D: Destination operand

®  Function description

obtained result to D when the energy flow is valid.
®  Application instance

LD X0
H0 46739 37678 37378
I—-—< WAND DO n D10 ] WAND

DO D1 D10
Performing the AND operationon D0=2#1011011010010011 (46739) and

Performingthe AND operationby D1=2#1001001100101110 (37678) by bit, and assigning the obtained result to
biton §7and S2, and assigningthe D10 when X0=ON. In this case, D10=2#1001001000000010 (37378).

6.6.2 WOR: INT OR instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
—— —{ WoR (51} (s2) o 1 Influenced flag bit
IL: WOR (S1) (S2) (D) Step length 7
Operan
d Type Applicable soft element Indexing
Const
S1 INT ant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R N
Const
S2 INT ant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R N
D INT KnY KnM KnS | KnLM D C T \ Z R \

® Operand description
S1: Source operand 1

S2: Source operand 2

D: Destination operand

®  Function description

Performingthe OR operationby bit
on 81 and S2, and assigning the

obtained result to D when the energy flow is valid.

®  Application instance
X0 46739 37678 47039 LD XO
L 1 hg ] WOR DO D1 D10
Performing the OR operation by bit on D0=2#1011011010010011 (46739)
and D1=2#1001001100101110 (37678), and assigning the obtained result to
D10 when X0=ON. In this case, D10=2#1011011110111111 (47039).

6.6.3 WXOR: Word XOR instruction

Performingthe XOR operationby bit

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|—| —{ WXOR (51} (52) o) 1 Influenced flag bit
IL:WXOR (S1) (S2) (D) Step length 7
Operan .
. Indexi
d Type Applicable soft element ng
Const
S1 INT ant KnX KnY | KnM KnS | KnLM | KnSM D SD C T Vv z R N
Const
S2 INT ant KnX KnY | KnM KnS | KnLM | KnSM D SD C T Vv z R N
D INT KnY | KnM KnS | KnLM D C T V Y4 R v
® Operand description obtained result to D when the energy flow is valid.
S1: Source operand 1 ®  Application instance
S2: Source operand 2 | ] . ggvz:-a ]EJ:;(E-T:E-' ﬁ:El : LD XO
D: Destination operand WXOR DO D1 D10
Performing the XOR operation by bit on D0=2#1011011010010011 (46739)
® Function description

and D1=2#1001001100101110 (37678), and assigning the obtained result to
D10 when X0=ON. In this case, D10=2#0010010110111101 (9661).

on S1 and S2, and assigning the
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6.6.4 WINV: Word INV instruction

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:

|—| — WwINv (5 @) ] Influenced flag bit

IL: WINV (S) (D) Step length 7

Operan . .
d Type Applicable soft element Indexing

Const
S INT ant KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \Y, z R y
D INT KnY | KnM | KnS | KnLM D C T \Y, z R y
® Operand description result to D when the energy flow is valid.
S: Source operand ® Application instance
D: Destination operand X — 35'4 11:16% : LD X0
WINV DO D10

®  Function description
Performingthe INV operationby bit
on S, and assigning the obtained

Performing the INV operation by bit on DO= (46739), and assigning the obtained
result to D10 when X0=ON. In this case, D10= (18796).

6.6.5 DWAND: Double word AND instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|—| — DWaND (51} (sz) o} ] Influenced flag bit
IL: DWAND (S1) (S1) (D) Step length 7
(0]
pzran Type Applicable soft element Indexing
Con
S1 DINT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R N
t
Con
S2 DINT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R N
t
D DINT KnY | KnM KnS | KnLM D C \Y R N
® Operand description ® Application instance
S1: Source operand 1 | %0 2997282386 9T6ASTTAT 54107234 LD X0
S2: Source operand 2 DYAND IO D2 D10 ] B\ll\:)AND DO D2
D: Destination operand
P Performing the AND operationon
®  Function description (D0,D1)=2#10110010101001101110011001010010  (2997282386) and (D2,

Performingthe AND operationby bit
on 81 and S2, and assigning the
obtained result to D when the
energy flow is valid.

D3)=2#00111010001110110011000100110011 (976957747) by bit, and assigning

the obtained

result to (D10, D11) when X0=ON.

In this case,

(D10,

D11)=2#00110010001000100010000000010010 (841097234).

6.6.6 DWOR: Double word OR instruction

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
F— — e 2 (52) @) 1 Influenced flag bit

IL: DWOR (S1) (S2) (D) Step length 10

o] Indexi
pzran Type Applicable soft element nn;XI
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Con
S1 DINT (stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
t
Con
S2 DINT (stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
t
D DINT KnY | KnM | KnS | KnLM D C \Y R \/
® Operand description ®  Function description
S1: Source operand 1 Performingthe OR operationby bit on S1 and S2, and
S2: Source operand 2 assigning the obtained result to D when the energy flow is
D: Destination operand valid.
®  Application instance D3)=2#00111010001110110011000100110011
20 secoreterm LD XO (976957747), and assigning the obtained result
RO 1 Pa DWOR D0 D2 D10 to (D10, D11) when X0=ON. In this case, (D10,
Performing the OR operation by bit on (DO, D11)=2#10111010101111111111011101110011

D1)=2#10110010101001101110011001010010 (2997282386) and (D2,  (3133142899).

6.6.7 DWXOR: Double word XOR instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|—| — DWXOR (51} (52) o) ] Influenced flag bit
IL: DWXOR (S1) (S2) (D) Step length 10
| .
Operan Type Applicable soft element ndexi
d ng
Con
S1 DINT [stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C \% R N
t
Con
S2 DINT [stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C \% R N
t
D DINT KnY | KnM KnS | KnLM D C \% R N
® Operand description ® Application instance
S1: Source operand 1 ” S s LD X0
S2: Source operand 2 I—-—[ DEXOR 10 D10 ] g\l’\(/)XOR Do D2
D: Destination operand
P Performing the XOR operation by bit on
®  Function description (D0,D1)=2#10110010101001101110011001010010(2997282386) and

Performingthe XOR operationby bit
on 81 and S2, and assigning the
obtained result to D when the energy

flow is valid.

(D2,D3)=2#00111010001110110011000100110011 (976957747), and assigning
the obtained result to (D10, D11) when XO0=ON. In this case, (D10,
D11)=2#10001000100111011101011101100001 (2292045665).

6.6.8 DWINV: Double word negation instruction

LAD:
— —— pwiw

s

o)

Applicable model | VC1S VC1 VC2 VC3 VCb

Influenced flag bit

IL: DWINV (S) (D)

Step length 7

Operan

T
d ype

Applicable soft element Indexing
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Con
S DINT |stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
t
D DINT KnY | KnM | KnS | KnLM D C V R \
Operand description ®  Application instance
S: Source operand X0 oy 2 & ﬁgve.ewau:@] LD X0
D: Destination operand DWINV: DO D10
) o Performing the INV operation by bit on
Function description , (D0,D1)=2#10110010101001101110011001010010 (2997282386), and assigning
Performingthe INV operationby bit on the obtained result to (D10,D11) when XO0=ON. In this case,

S, and assigning the obtained result

to D when the energy flow is valid.

(D10,D11)=2#01001101010110010001100110101101 (1297684909).

6.7 Bit shift and rotate instructions

6.7.1 ROR: 16-bit rotate right instruction

LAD: A”"I"cab'e VC1S VC1 VCZ VC3 VC5
— —1 rr G0 7o) (52) ] mode
Influenced flag bit| Carry flag SM81
IL.: ROR (8§1) (D) (S2) Step length 7
Operan . Indexin
d Type Applicable soft element g
Const
S1 INT ant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% Zz R N
D INT KnY KnM KnS | KnLM D C T V Z R \
Const
S2 INT ant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R N
ipti Mo 52629 47538 LD MO
Operand description i B o 5 ]

S1: Source operand 1
D: Destination operand
S2: Source operand 2

Function description

Cyclically shifting the data of S71
rightward by S2 bits, assigning the
obtained result to D, and storingthe
destination bit in the carry flag bit
(SM81)when the energy flow is
valid.

Note

S2 is greater than or equal to O.
When S17 uses Kn addressing, Kn
needs to be equal to 4.

Application instance

ROR DO D10 3

Before the execution  Rotate rightward by 3 bits

MSB LSB

FM1\0|0\1|1|0\1|1|0|0|1|0\1|\0\1}7

—

After the execution
MSB LSB |
-Malols]a]1]ofo[1]1]o] 1[1]o[ 0[1]0] |

smis1 | 1l¢-

Cyclically shifting D0=2#1100110110010101 (52629) rightward by 3 bits, assigning
the obtained result to D10, and storing the destination bit in the carry flag bit when
MO=ON. In this case, D10=2#1011100110110010 (47538) and SM81=0ON.

6.7.2 ROL: 16-bit rotate left instruction

LAD:

— +—— =RroL s1) o

Applicable model | VC1S VC1 VC2 VC3 VC5

(52} ] Carry flag SM81

Influenced flag bit
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ROL

IL: ROL (S1) (D) (S2) Step length 7
Operan ) Indexi
Type Applicable soft element
d ng
Const
S1 INT ant KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R N
D INT KnY | KnM | KnS | KnLM D C T \ Y4 R \
Const
S2 INT ant KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R N
Operand description Cyclically shifting the data of S17 leftward by S2 bits, assigning the obtained
S1: Source operand 1 result to D, and storingthe destination bit in the carry flag bit (SM81)when the

D: Destination operand
S2: Source operand 2 ® Note

Function description
Application instance

52629 59082 LD MO
10 10 15 ]
ROL DO D10 15

energy flow is valid.

Before the execution (Rotate leftward by 15 bits LB

MSB
’—1 1] 1] oJo[ 1] 1] o] 1] 1]oJo] 1] 0] 1] 9\ 1k—‘

R |
;
|

After the execution |

LSB

| MSB
v [4[1]a]ofo[ 1] 1fof1]1]ofof 1] o[ 1] Ok-,
| |

S2is greater than or equal to 0. When S7 uses Kn addressing, Kn needs to be
equal to 4.

Cyclically shiftingD0=2#1100110110010101 (52629)
leftward by 15 bits, assigning the obtained result to D10,
and storing the destination bit in the carry flag bit when
MO=ON. In this case, D10=2#1110011011001010
(59082) and SM81=0FF.

6.7.3 RCR: Instruction for 16-bit rotate right with carry flag bit

LAD: Applicable model | VC1S VC1 VC2 VC3 VCh
| L RR v w 2 ! Influenced flag bit| Carry flag SM81
I RCR (S1) (D) (S2) Step length 7
Operan ) Indexin
d Type Applicable soft element g
Const
S1 INT ant KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% Zz R v
D INT KnY | KnM KnS | KnLM D C T \ y4 R N
Const
S2 INT ant KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% Zz R v
® Operand description S2 is greater than or equal to 0. When S17 uses Kn addressing, Kn needs to be
S1: Source operand 1 equal to 4.
D: Destination operand
S2: Source operand 2
® Function description
Cyclically shifting the data of S7 with
the carry flag bit (SM81) rightward by
S2 bits, and assigning the obtained
result to D when the energy flow is
valid.
® Note
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®  Application instance Cyclically shifting D0=2#1100110110010101 (52629) with the carry flag bit
" — (SM81=0FF) rightward by 5 bits, and assigning the obtained result to D10 when
t—m m w5 ] LD \WON.In this case, D10=2#0101011001101100 (22124) and SM81=ON.
RCR DO0D105

Before the execution

LSB

’—Nllllomlilllolilllolo [1 ToT1ToTs
; SMIBL(0) |:|

1
After the execution [

MSB LSB
[o T1ToT1ToT1JT1Jo Jo J1T31Jo J1T1TJoT o]

Rotate with the carry flag rightward by 5 bits

svier L]«

6.7.4 RCL: Instruction for 16-bit rotate left with carry flag bit

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— — RCL 51 i) 52
| 51 @ (s2) ] Influenced flag bit| Carry flag SM81
IL.: RCL (S1) (D) (S2) Step length 7
Operan Indexin
pd Type Applicable soft element g
Const
S1 INT ant KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% Z R N
D INT KnY | KnM | KnS | KnLM D C T V Z R \
Const
S2 INT ant KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% Z R N
® Operand description }_‘MO 52629 59082 LD MO
B B wow 1 RCL DODI10 16

S1: Source operand 1

D: Destination operand Before the execution Rotate with the carry flag leftward by 16 bits
MSB L e — LSB

S2: Source operand 2 E 1[1]olo[ 1] 2[o[2]z]0lo] [ 0] 1] 0] 1k—‘

|

®  Function description !
SM181 (1) ;

|

|

|

Cyclically shifting the data of S7 with
the carry flag bit (SM81) leftward by

. Lo . After the execution !
S2 bits, and assigning the obtained R it b b
. | MsB LSB
result to D when the energy flow is " [ali[1fo[ol1[1[o[1][1]olol1[0l1]0]
valid. |
--» 1| smis1
® Note

S2 is greater than or equal to 0.
When S171 uses Kn addressing, Kn
needs to be equal to 4.

Cyclically shifting D0=2#1100110110010101 (52629) with the carry flag bit
(SM81=0N) rightward by16 bits, and assigning the obtained result to D10 when

MO=ON. In this case, D10=2#1110011011001010 (59082) and SM81=0ON.
®  Application instance

6.7.5 DROR: 32-bit rotate right instruction

Applicable model VC1S VC1 VC2 VC3 VC5
LAD:
— —— oror s aw (s2) ] Carry flag SM81
Influenced flag bit
IL: DROR (1) (D) (52 Step length 9
Operan ) Indexi
Type Applicable soft element
d ng
Con
S1 DINT stant KnX KnY | KnM KnS | KnLM | KnSM D SD C \Y R N
D DINT KnY | KnM KnS | KnLM D C \Y R v
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C
S2 INT St::t KnX | KnY | KnM | KnS |KnLM |KnSM| D SD c T \Y z R v
Operand description S2is greater than or equal to 0. When S17 uses Kn addressing, Kn needs to
S1: Source operand 1 be equal to 8.
D: Destination operand ®  Application instance

S2: Source operand 2

Function description

Cyclically shifting the data of S171
rightward by S2 bits, assigning the
obtained result to D, and storingthe
destination bit in the carry flag bit
(SM81)when the energy flow is valid.

Note

6.7.6 DROL: 32-bit rotate left instruction

Mo 3013123244 1499935033 LD MO
}_‘ —t e e DROR DO D10 7
Cyclically shifing DO (D1)=2#10110011100110001001110010101100
(3013123244) rightward by 7 bits, assigning the obtained result to (D10, D11),
and storing the destination bit in the carry flag bit when MO=ON. In this case,
(D10,D11)=2#01011001011001110011000100111001  (1499935033) and
SM81=0FF.

For details, refer to the diagram of ROR instruction.

7

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
|— o DrOL (52 o (52) 1 | Carry flag SM81
Influenced flag bit
IL: DROL (S1) (D) (S2) Step length 9
Operan ) Indexi
Type Applicable soft element
d ng
Con
S1 DINT [stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C \% R N
t
D DINT KnY | KnM KnS | KnLM D C V R v
Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% z R N
t
Operand description S2 is greater than or equal to 0. When S7 uses Kn addressing, Kn needs to be
S1: Source operand 1 equal to 8.
D: Destination operand ®  Application instance

S2: Source operand 2

Function description

Cyclically shifting the data of S171
leftward by S2 bits, assigning the
obtained result to D, and storingthe
destination bit in the carry flag bit
(SM81)when the energy flow is valid.

Note

3013123244 753

i} D10

Mo 811 LD MO
F 1 R ¥ ] DROL DO D10 30
Cyclically shifting (D0,D1)=2#10110011100110001001110010101100
(3013123244) rightward by 30 bits, assigning the obtained result to (D10, D11),
and storing the destination bit in the carry flag bit when MO=ON. In this case,
(D10,D11)=2#00101100111001100010011100101011 (753280811) and
SM81=0ON.

For detals, refer to the diagram of ROL instruction.

6.7.7 DRCR: Instruction for 32-bit rotate right with carry flag bit

Applicable model | VC1S VC1 VC2 VC3 VC5

LAD:
— —— rRR 0 w (s2) ] .| carryflag SM81
Influenced flag bit
IL: DRCR (S1 (D) (S2) Step length 9
O Indexi
pzran Type Applicable soft element nn;m
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Con

S1 DINT |stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C Y R N
t

D DINT KnY | KnM | KnS | KnLM D C \Y R v
Con

S2 INT |[stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T Y z R N

® Operand description
S1: Source operand 1

D: Destination operand
S2: Source operand 2

® Function description

®  Application instance

LD MO
Mo 3013123244 722891539
I—% —{ DRCE D0 D10 1 ] DRCR DO
D10 11
1 Cyclically shifting

(D0,D1)=2#10110011100110001001110010101100 (3013123244 )with

Cyclically shifting the data of §7 with the carry  the carry flag bit (SM81=0FF) rightward by 11 bits, and assigning the
flag bit (SM81) rightward by S2 bits, and obtained result to (D10,D11) when MO=ON.In this case,
assigning the obtained result to D when the (D10,D11)=2#00101011000101100111001100010011  (722891539)

energy flow is valid.

° Note

and SM81=0ON.
2. For details, refer to the diagram of RCR instruction.

S2 is greater than or equal to 0. When S7 uses
Kn addressing, Kn needs to be equal to 8.

6.7.8 DRCL: Instruction for 32-bit rotate left with carry flag bit

LAD:
— — R 2 )

Applicable model | VC1S VC1 VC2 VC3 VC5

52 Carry flag SM81
4 ] Influenced flag bit

IL: DRCL (S1) (D) (S2) Step length 9
Operan . Indexi
Type Applicable soft element
d ng
Con
S1 DINT (stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R N
t
D DINT KnY | KnM KnS | KnLM D C \% R N
Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% z R N
t

® Operand description
S1: Source operand 1

D: Destination operand ®

S2: Source operand 2

®  Function description
Cyclically shifting the data of S7 with
the carry flag bit (SM81) leftward by
S2 bits, and assigning the obtained
result to D when the energy flow is
valid.

° Note

6.7.9 SHR: 16-bit shift right instruction

S2 is greater than or equal to 0. When S7 uses Kn addressing, Kn needs to be
equal to 8.

Application instance
Mo 3013123244 1488165020 LD MO

l_’ L e % d DRCL DO D10 25
1.  Cyclically shifting (D0,D1)=2#10110011100110001001110010101100
(3013123244 with the carry flag bit (SM81=0ON) rightward by25 bits, and
assigning the obtained result to (D10,D11) when MO=ON. In this case,
(D10,D11)=2#001011000101100111001100010011100  (1488165020) and
SM81=0ON.

2. For details, refer to the diagram of RCL instruction.

LAD:
— — sk o 0l

Applicable model | VC1S VC1 VC2 VC3 VC5

(52) ]

Influenced flag bit
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IL: SHR (S1) (D) (S2) Step length 7
Operan ) Indexi
Type Applicable soft element
d ng
Con
S1 INT |[stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T Y z R N
t
D INT KnY | KnM | KnS | KnLM D C T \Y Z R v
Con
S2 INT |[stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T Y z R N

® Operand description
S1: Source operand 1
D: Destination operand
S2: Source operand 2

® Function description
Shifting the data of S7 rightward by S2 bits, and assigning the
obtained result to D when the energy flow is valid.

® Note
S2 is greater than or equal to 0. When S7 uses Kn addressing, Kn
needs to be equal to 4.

® Application instance

Mo 31452 982 LD MO
I_‘ —t 5 N e SHR DO D10 5

6.7.10 SHL:16-bit shift left instruction

Before the execution Rotate rightward by 5 bits
MSB 4 LSB

lo[a]a[a[ 1] of2]of1[1[o]1][1][1]o0]0]

After the execution

MSB
[o] o] o] o[ o[ o[ 1] 1] 1] 1] o[ 1] 0] 1 1]0]

Shifting  D0=2#0111101011011100  (31452)
rightward by 5 bits, and assigning the obtained
result to D10 when MO=ON. In this case,
D10=2#0000001111010110 (982).

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— — s G2 @} (52) ] _
Influenced flag bit
IL: SHL (S1) (D) (S2) Step length 7
Operan ) Indexi
Type Applicable soft element
d ng
Con
S1 INT |[stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R N
t
D INT KnY | KnM KnS | KnLM D C T \% Zz R N
Con
S2 INT |[stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R v
t
® Operand description ®  Application instance
S1: Source operand 1
. inati 31452 28160 LD MO
D: Destination operand ‘_‘MD Gi, o g % ] Sl Do Dlo
S2: Source operand 2
®  Function description Before the execution  Rotate leftward by 7 bits
MSB 4 LSB

Shifting the data of S17 leftward by S2

[of 1] 1] 1] a[ o[ 1] o] 1] 2[of 1] 1[ 1] o] 0]

bits, and assigning the obtained

result to D when the energy flow is After the execution
valid. MSB LSB
e Note Lol 1[ 1] of 1] 1] 1] o[ o] o] o] 0] o] o] 0] 0]
S2 is greater than or equal to O.
When S7 uses Kn addressing, Kn Shifting D0=2#0111101011011100 (31452) leftward by 7 bits, and assigning
needs to be equal to 4. the obtained result to D10 when MO=ON. In this case,

D10=2#0110111000000000 (28160).
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6.7.11 DSHR: 32-bit shift right instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— ——L Dsir Gsw o} (52} ] .
Influenced flag bit
IL.: DSHR (§1) (D) (S2) Step length 9
O Indexi
peran Type Applicable soft element naex
d ng
Con
S1 DINT |stan| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \ R v
t
D DINT KnY | KnM | KnS | KnLM D C \ R v
Con
S2 INT |stan| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C T \ z R v
t

® Operand description
S1: Source operand 1

D: Destination operand
S2: Source operand 2

®  Function description
Shifting the data of S7 rightward by
S2 bits, and assigning the obtained
result to D when the energy flow is
valid.

® Note

6.7.12 DSHL: 32-bit shift left instruction

S2is greater than or equal to 0. When S7 uses Kn addressing, Kn needs to
be equal to 8.

®  Application instance

I—:m 1939381420 1893927 LD MO

T JIsm I nig 1 ! DSHR DO D10 10

1. Shifting (D0,D1)=2#01110011100110001001110010101100 (1939381420)
rightward by 10 bits, and assigning the obtained result to (D10,D11) when
MO=ON. In this case, (D10,D11)=2#00000000000111001110011000100111
(1893927).

2. For details, refer to the diagram of SHR instruction.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
DSHL 51 D 52,
- o1 » (52 ] Influenced flag bit
IL: DSHL (S1) (D) (S2) Step length 9
Operan Indexi
P Type Applicable soft element
d ng
Con
S1 DINT [stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C \% R N
t
D DINT KnY | KnM | KnS | KnLM D C Vv R v
Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% VA R N
t

® Operand description
S1: Source operand 1
D: Destination operand
S2: Source operand 2

® Function description
Shifting the data of S1 leftward by S2
bits, and assigning the obtained
result to D when the energy flow is
valid.

° Note

S2 is greater than or equal to 0. When S7 uses Kn addressing, Kn needs to be
equal to 8.

Application instance

1o 1939381420 1314258944 Lb Mo
—{ DSHL 10 D10 15 1 DSHL DO D10 15

1. Shifting (D0,D1)=2#01110011100110001001110010101100 (1939381420)
leftward by 15 bits, and assigning the obtained result to (D10,D11) when MO=ON.
In this case, (D10,D11)=2#01001110010101100000000000000000
(1314258944).

2. For details, refer to the diagram of SHR instruction.
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6.7.13 SFTR: Bit string shift right instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— ——_ sFR 0 @) s2) 3 fluenced flag bit
IL: SFTR (S1) (D) (S2) (S3) Step length 9
| .
Operan Type Applicable soft element ndexi
d ng
S1 BOOL X Y M S LM SM C T \
D BOOL Y M S LM C T y
Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% VA R N
t
Con
S3 INT stan| KnX KnY KnM KnS | KnLM | KnSM D SD C T \% VA R N
t
®  Operand description Both S2 and S3 aregreater than or equal to zero.
§1: Source operand 1 ® Application instance
D: Destination operand i i - LD MO
S2: Source operand 2 SFTR X0 nio 10 3 ] SFTR X0 M10 10
3
S3: Source operand 3
®  Function description
Shifting the content of the S2 units l
starting from D rightward by S3 units, [ 1o [ mas | w7 [ mae] mas | was [ mas] maz | mat | mio]
discarding the S3 data on the . N, =

rightmost end, and shifting the
content of 83 units starting from S71
to the left end of the word string
when the energy flow is valid.

1. Shifting the content of 10 units starting from M10 rightward by 3 units, discarding
M10 to M12 on the rightmost end, and shifting the content of 3 units starting from
X0 to the left end of the bit string when MO=0ON.
2. Before execution: X0=1, X1=0, X2=1. M10=0, M11=1, M12=1, M13=0, M14=0,
® Note . M15=1, M16=0, M17=0, M18=0, and M19=1.

Left right order, elements with large g o ecution: The contents of X0 to X2 are kept. M10=0, M11=0, M12=1,

element No. areon the left, and s ) \11a-0 M1520. M16=1, M17=1, M18=0, and M19=1.
elements with small element No.

areon the right.

6.7.14 SFTL.: Bit string shift left instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— —— sFmL s o) (52} (53) .
Influenced flag bit
IL: SFTL (S1) (D) (S2) (S3) Step length 9
Operan ) Indexi
Type Applicable soft element
d ng
S1 | BOOL X Y M S | LM | sm c T N
D BOOL Y M S | ™ c T N
Const
S2 INT ant KnX | KnY | KnM | KnS |KnLM |[KnSM D SD C T \% Zz R N
Const
S3 INT ant KnX | KnY | KnM | KnS |KnLM |KnSM D SD C T \% Zz R N

® Operand description
S1: Source operand 1

D: Destination operand
S$2: Source operand 2
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S83: Source operand 3
® Note
1. Left right order, elements with large element No. areon the left, and elements with small element No. areon the right.
2. Both S2 and S3 are greater than or equal to zero.
®  Function description
Shifting the content of the S2 units starting from D rightward by S3 units, discarding the S3 data on the leftmost end, and
shifting the content of S3 units starting from S7 to the right end of the word string when the energy flow is valid.
®  Application instance

no i)} oN LD MO
L o 20 ng 1 E SFTL X0 M10 10 3

[m19] M8 [ ma7 | mie] mis | m14 | mas] iz [ mi1] mao]
e ——

1. Shifting the content of 10 units starting from M10 leftward by 3 units, discarding M17 to M19 on the leftmost end, and

shifting the content of 3 units starting from X0 to the right end of the bit string when M0O=ON.

2. Before execution: X0=1, X1=0, X2=1. M10=0, M11=1, M12=1, M13=0, M14=0, M15=1, M16=0, M17=0, M18=0, and

M19=1.

3. After execution: The contents of X0 to X2 are kept. M10=1, M11=0, M12=1, M13=0, M14=1, M15=1, M16=0, M17=0,
M18=1, and M19=0.

—
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6.8 Peripheral instructions

6.8.1 FROM: Instruction for reading words from a special module buffer register

LAD: Applicable model [VC2 VC3 VC5
——-/ FROM (¢S1) ¢S2) (D) (83) 1] Influenced flag bit
IL: FROM (S1) (S2) (D) (S3) Step length 9
Operan ) Indexi
Type Applicable soft element
d ng
Const
S1 INT
ant
Const
S2 INT
ant
D INT D \ R \
Const
S3 INT
ant
Operand description §3: Number of the consecutive BFM buffers (single word) to be read
S1: SN of the special modules visited Data range: 1 to 32767. When accessing an invalid address of the BFM
Settable range: 0 to 7. When buffer, the system reports that the BFM buffer of the assessed special
accessing a special module that module exceeds the range.
does not exist in the system, the ®  Function description
system reports that the special Reading consecutively S3 word data starting from 82 buffer in the
module address is invalid. designated BFM of designated special module (SN: S$17), and consecutively
S2: The start address of the BFM storing these data in S3 word elements starting from D.
buffer of the special module to be ® Note
read The execution time of the FROM instruction is relatively long, and related to
Settable range: 0 to 32767. When the value of S3.
accessing an invalid BFM address, o
®  Application instance

the system reports that BFM unit of
the assessed special module
exceeds the range.

D: The element where the data read
from the special module is stored.

LD MO
FROM 0 3 D100 2

EEN
0100 z

MO
FROW 0 3

Reading consecutively 2 data starting from the buffer 3 in the BFM of No. 0
special module, and storing these data in D100 and D101 respectively when
MO is ON.

6.8.2 DFROM: Instruction for reading double words from a special module buffer register

LAD: Applicable model |[VC2 VC3 VC5
|—| P DFROM (SL (820 (D) (830 1| 0 o0 flag bit
IL: DFROM (S1) (S2 (D) (S3) Step length 10
Operan Indexi
P Type Applicable soft element
d ng
Const
S1 INT
ant
Const
S2 INT
ant
D DINT D Y R v
Const
S3 INT
ant
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Operand description

S1: SN of the special modules
visited

Settable range: 0 to 7. When
accessing a special module that
does not exist in the system, the
system reports that the special
module address is invalid.

S2: The start address of the BFM
buffer of the special module to be
read

Settable range: 0 to 32767. When
accessing an invalid BFM address,
the system reports that BFM unit of
the assessed special module
exceeds the range.

D: The element where the data read
from the special module is stored.
83: Number of the consecutive BFM
buffers (double word) to be read

Data range: 1 to 32767. When accessing an invalid address of the BFM bulffer,
the system reports that the BFM buffer of the assessed special module
exceeds the range.

Function description

Reading consecutively S3 word data starting from S2 buffer in the designated
BFM of designated special module (SN: S7), and consecutively storing these
data in S3 double word elements starting from D.

Note

The execution time of the DFROM instruction is relatively long, and related
to the value of S3.

Application instance

MO 18530357
DFROM O 3 D200 1 1

LD MO
DFROM 0 3 D200 1

Reading1 double data starting from the buffer 3 in the BFM of No. 0 special
module, and storing these double data in D200 and D201 respectively when
MO is ON.

6.8.3 TO: Instruction for writing words from a special module buffer register

LAD:

I—II—[ TO ¢S1) (82> ¢83) (84) ]

Applicable model [VC2 VC3 VC5

Influenced flag bit

IL: TO (S1) (S2 (S3) (S4) Step length 9
Operan Indexi
P Type Applicable soft element
d ng
Const
S1 INT
ant
Const
S2 INT
ant
Const
S3 INT D \Y R S
ant
Const
S4 INT
ant

Operand description

S1: SN of the special modules
visited

Settable range: 0 to 7. When
accessing a special module that
does not exist in the system, the
system reports that the special
module address is invalid.

S2: The start address of the BFM
buffer of the special module to be
written

Settable range: 0 to 32767. When
accessing an invalid BFM address,
the system reports that BFM unit of
the assessed special module
exceeds the range.

S$3: Data to be written into the special modules

S4: Number of the consecutive BFM buffers (single word) to be written.

Data range: 1 to 32767. When accessing an invalid address of the BFM buffer,
the system reports that the BFM buffer of the assessed special module
exceeds the range.

Function description

Writing the data from consecutive S4 word units starting from S3 into S4 word
elements starting fromthe designated BFM buffer (address is S2)of the
designated special module (SN: S7).

Note

The execution time of the TO instruction is relatively long, and related to the
value of S4.

Application instance

SMo LD SMO
™o 8 1000 2 ' 70 0 8 1000 2

Writing 1000 respectively into BFM #8 and BFM #9 buffers of No. 0 special
module when the PLC is running.
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6.8.4 DTO: Instruction for writing double words from a special module buffer register

LAD: Applicable model [VC2 VC3 VC5
l | L DTO (S0 (820 (830 (840 1| o o o flag bit
IL: DTO (S1) (S2) (S3) (S4) Step length 10
Operan Indexi
P d Type Applicable soft element X
ng
Const
s1 INT
ant
Const
S2 INT
ant
Const
s3 DINT D vV R N
ant
Const
sS4 INT
ant

Operand description

S1: SN of the special modules visited
Settable range: 0 to 7. When accessing
a special module that does not exist in
the system, the system reports that the
special module address is invalid.

S2: The start address of the BFM buffer
of the special module to be written
Settable range: 0 to 32767. When
accessing an invalid BFM address, the
system reports that BFM unit of the
assessed special module exceeds the
range.

S83: Data to be written into the special
modules

S4: Number of the consecutive BFM
buffers (double word) to be written.

Data range: 1to 32767. When accessing an invalid address of the BFM buffer,
the system reports that the BFM buffer of the assessed special module
exceeds the range.
Function description
Writingthe data from consecutiveS4 double word units starting from S3 into
S4 double word elements starting fromthe designated BFM buffer (address is
S2)of the designated special module (SN: S7).
Note
The execution time of the DTO instruction is relatively long, and related to the
value of S4.
Application instance
— LD SMO

o 8 671935 1 DTO 0 8 16711935 1
Writing one double word data (16711935)into BFM #8 and BFM #9
buffers(they can constitute one double word) of No. 0 special module when
the PLC is running.

6.8.5 VRRD: Instruction for readingthe value of an analog potentiometer

LAD: Applicable model |[Reserve
l l L (5 @ Influenced flag bit
IL: VRRD (S) (D) Step length 5
| .
Operan Type Applicable soft element ndexi
d ng
Con
S WORD |stan
t
D WORD D Y y
Operand description D: The element where the read analog potentiometer value is stored.
S: Designated analog potentiometer Range:0 - 255.
No. ®  Function description
Settable range:: 0 to 255. If S is set Reading the value of the designated analog potentiometer, and storing it into
outside this range, the system the designated element.
reports an operand error. ® Application instance

o it
VEED 0 1o 1
MO

LD
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VRRD 0 D10

Reading the value of No. 0 analog
potentiometer in the system, and

6.8.6 REFF: Instruction for setting input filtering constant

putting the read value into D10 when MO is ON.

LAD: Applicable model [VC1S VC1

| { REFF ) ] Influenced flag bit

IL: REFF (S) Step length 3

O Indexi
peran Type Applicable soft element naex
d ng

Con
s INT |Istan| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T \ z R y
t

Operand description

S: Input filtering constant

. VC1: The actual valid data is 0, 8, 16, 32 and 64.
Any parameter less than 8 is processed as 0 and
less than 16 is processed as 8. The parameter less
than 32 is processed as 16 and less than 64 is
processed as 32, and other data are processed as
64.

Function description

6.8.7 REF: Instruction for immediately refreshing 1/0O

Setting the input filtering constant of X0 - X7.

Note

The input filtering constant is valid only for the port used
as normal input, and it is invalid for the port used as high-
speed input.

Application instance

L]
EEFF 30 1

Setting the input filtering constant time to 30ms when
X10 is ON.

LD MO
REFF 30

LAD: Applicable model [VC1S VC1 VC2 VC3 VC5
l REF @ & Influenced flag bit
IL.: REF (D) (S) Step length 5
Operan ) Indexi
d Type Applicable soft element nq
D BOOL X Y
Con
S INT stan
t

Operand description

D: The start X or Y element to be refreshed

Designating the start soft element No. as an integral
multiple of 8. For example, X0, X10, X20...or YO, Y10,
Y20.... The min. bitis 0.

S: Number of 1/O ports to be refreshed

It should always be a multiple of 8, for example, 8,
...... , 256, and so on. Other values(except a multiple
of 8) are wrong.

Function description

Generally, the PLC does not refresh its 1/0 points before
the user program ends. However, if it is required to read
the latest input state or immediately refresh the output
state during the operation process, you can use the REF
instruction.

Note

144

1. The subscript number of input port (Xn, Yn) should be
an integer multiple of 8.

2. Number of the refreshed (port) should also be an
integer multiple of 8.

3. Generally, the REF instruction is used to refresh I/O
immediately between the FOR-NEXT instruction and the
CJ instruction.

4. You can also use the REF instruction to obtain the
latest input information and output the operation result
without delay during the execution of the interrupt
subprogram with 1/0.

5. To refresh arelay output, you need to consider the
response time.

Application instance

Mo OFF
I—-—[ BEF 10 g - LD MO

" REF Y0 8
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Immediately outputting the statesat YO to Y7 regardless

of the scan cycle when MO is ON.

6.8.8 EROMWR: EEPROM write instruction

LAD: Applicable model [VC1
I { DROMWR (527 52) ] Influenced flag bit
IL.: EROMWR (S81) (S2) Step length 6
Opzran Type Applicable soft element In:;m
S1 INT D R
Con
S2 INT [stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R N
t
Operand description | M s mom
S1: The start address of the elements
being written(Range:D6000 - D6999)
kL BT M ]
S2: Number of the elements being LD M1
written (§2 <16, and 81+ S2 < SET M1000
D?OOO) L mov 16 DEO1E 1 RST M1
Note MOV 16 D6016
One EEPROM instruction operation [ mov a2 o g EAISV 2'2\/56032
Imakes the scar:j c(yj/cle 2-5;7;8 Ioggg(r). SET M1
t is recommended to set to
! . _?Mll_[ s m : LD M1000
plus an integer multiple of 16, such EROMWR D6016 2
as D6000, D6016 and D6032. LD M1001
Function description | MO ¢ mrows  psots 2 ] EROMWR D6032 16
1. Generally, partial PLC data can be LD M1000
. . SET M1001
stored throughusing the function for L O e @ :
saving data at power outage.
However, during the calculation, you w1000
can save the intermediate data into SET mooi ]
FEFR?M with  the  ERPROM In the preceding example, two sets of D elements are stored in the EEPROM.
instruction.
2 This instruction | ted SM1 and M1 makes M1000 generate a rising edge in the second scan cycle,
tr; _I§ ms(:uc lon 1S executed upon and triggers the execution of the first EROMWR instruction. M1001 makes
e r!sm? e .ge. the second rising edge, and triggers the execution of the second EROMWR
Application instance instruction.
6.8.9 PR: Printing instruction
Applicabl
LAD: pp teable VC2 VC3 VC5
model
{ PR & @ ] Influenced flag
bit
IL:PR (S) (D) Step length 5
Opzran Type Applicable soft element In:;m
S INT D c T R v
D BOOL Y
Operand description D: The start number of Y elements that output data.
S: The start number of the soft elements that save data. ®  Function description
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1. Outputting the data saved in LSB of S—S+7 (1 byte) to
D-D+7 in mode of hours and minutes, and fixing the
enabling signal to YO.

2. SM79 is a flag that indicates the printing instruction is
being executed. SM79 is switched on during the printing
process, and reset after the printing is completed.

The sequence diagram is shown below.

Instruction input
S S+l S+2

T

T To: Scan time(ms

.
D#® Gatng [ 1 71 1 g

3. When the special register SM78 is OFF, the serial
output is fixed at 8 bytes; when it is on, the serial output
may be 1 to 16 characters; the code HOO (NUL code)

T Operation cycle
" orinterrupt time

Printer gating

Flag bit for executingJ

Resetting SM79 when the energy flow is invalid.

[ Note

1. Printing only once when the energy flow is valid.

2. SM79 (which indicates that the printing instruction is
being executed) can be used to control the ON/OFF of
the printing instruction.

indicates that the previous character is the last character ®  Application instance
of a string. M1 i} OFF
When SM78 is ON, the sequence diagram is as follows. — Ik 07300 1 1
® Note
1. This instruction is applicable only to transistor output
modules.
2. This instruction is executed with the scan cycle.
3. Only one instruction can be executed at a time. When
the printing is done, SM79 is reset.
6.8.10 TKY: Numeric key input instruction
. Applicabl
LAD: ppieante VC2 VC3 VC5
| : = - model
| " 5 TRY ) @n @n 1 Influenced flag
bit
i: TKY (S) (D1) (D2) Step length 7
|
Operan Type Applicable soft element 'i'de
d xing
S |BOOL| X | Y | M| S |[SM|LM
D1 INT KnY|KnM|{KnLM | D |SD| C | T | V | Z R y
D2 | BOOL Y| M| S |SM|LM

Operand description

S: Start bit of the data entered through numeric
key(occupying 10 bits).

D1: Data storage unit.

D2: Number of the soft element corresponding to the
ON/OFF state of the input key (occupying 11 points).
Function description

1. S to S+9 are used for keypad input, and the input data
is stored in D1; D2 to D2+9 output the information
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entered through keypad; D2+10 detects keypad input,
that is, when any one input is ON, this bit is set.

1) Inputting the value of D1

In the figure below, the value 2130 is stored in D1 after
you press the numeric keys in the order of 1, 2, 3, and 4.
2) Key information of D2-D2+10

Whether the key information of D2-D2+9 is ON or OFF
depends on the key you press.

When any one of the keys 0-9 is pressed, the keypad
detection output of D2+10 is ON.
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34 5 6 7 8 9

Numeric keys 0 1 2

D2 (4447
D2+1
D2+2
D2+3

D2+9

D2+10 |(1) ©) ® @
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Application instance

L& w & @ e Ty X0 D700
M1000

When you press X2, X1, X3, and X0 in sequence, the

content of D7999 becomes 2130. After X2 is pressed,

M1002 is set to ON until another key is pressed,and so

is the case when other keys are pressed. After any one

of the keys is pressed, the keypad detection output

M1010 is ON only during the pressing time.

Note

1. When multiple keys are pressed simultaneously, only

the information input by the key pressed first is valid.

2. When the energy flow is OFF, the content of D1 does

not change, but D2 to D2+10 are set to OFF.

3. If the inputted data exceeds 9999, the MSB overflows

first.

4. After an input key is pressed, the keypad detection

output D2 corresponding to the key is set to ON until

another input key.

5. Only one TKY instruction can be used in the program,

and but you can use it multiple times through indexing.



VC Series Micro-PLC Programming Manual

Application instructions

6.9 Real-time clock instructions

6.9.1 TRD: Real-time clock read instruction

VC1 VC2 VC3 VCb

LAD: Applicable model
| TRD @ ] Influenced flag bit
I.: TRD (D) Step length 3
Operan . Indexin
d Type Applicable soft element g
D | wr b fel P vl R
Operand description ® Note
D: Reading the start unit that storesthe system time, and The TRD instruction fails if there are something wrong in
storing the read time in 7 consecutive units starting from the system clock setting.
the unit assigned by D. ®  Application instance

Function description

Reading the system time and storing it in the storage unit

assigned by D.

The execution results of the instruction are listed below:

&

2005

TED o

LD MO

] TRD D10

Sending the system time to 7 units starting from D10
respectively when MO is ON.

Special data register
for the real-time clock

Element Project Clock data
SD60 Year 2000-2099
SD61 Month 1-12
SD62 Day 1-31
SD63 Hour 0-23
SD64 Minute 0-59
SD65 Second 0-59
SD66 Week 0-6

Element Project
D10 Year
D11 Month
D12 Day
D13 Hour
D14 Minute
D15 Second
D16 Week
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6.9.2 TWR: Real-time clock write instruction

LAD: Applicable model [VC1 VC2 VC3 VCb

[ L TR * ] Influenced flag bit

IL: TWR (S) Step length 3

Op:ran Type Applicable soft element Indexing
sy~ [ fe] | ] [v[[r[Y

® Operand description
S: The soft element where the system time is to be written

Element Project Clock data Element Project
D10 Year 2000-2099 | T - SD60 Year
D11 Month 1-12 | T - SD61 Month
Data for clock setting D12 Day 1-31 SD62 Day
D13 Hour 0-23 SD63 Hour
D14 Minute 0-59 SD64 Minute
D15 Second s |\ . SD65 Second
D16 Week 0-6 SD66 Week
®  Function description ®  Application instance
You can use the TWR instruction to Changing the system time with the TWR instruction, as shown in the
correct the system time when the following figure.
system time is different from the _}|{10 D %?34 ] o 10
actual time. . EU
® Note b 211 : MOV 2004 D10
1. The written time data needs touse romov 7 D1z ] MOV 12 D11
the solar calendar, otherwise the g MOV 7 D12
instruction cannot be executed tomevoos D13 ] MOV 9 D13
successfully. b oy s3 e ] MOV 53 D14
2. It is suggested touse the edge 30 MOv: 30 DI5
trigger as the execution condition of tonw a0 ne ] MoV 2 p16
s LD X11
this instruction. I mv =z D16 1 EU
11 2004 TWR D10
—— —t*—{ T™E& DD 1 LD MO
B[ oo ] TRD D20

1. Writing the time set values into 7 consecutive units starting from D10 upon
detecting the rising edge of X10.

2. Writing the values of 7 consecutive units starting from D10 into the system
time upon detecting the rising edge of X11.

3. Reading the system time and storing it in D20 when MO is ON.
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6.9.3 TADD: Clock addition instruction

Applicable model |VC1 VC2 VC3 VC5
LAD:
[ Zero flag SM80, carry flag SM81
| TADD 1 (s2) @ ] Influenced flag bit
IL.: TADD (S1) (S2) (D) Step length 7
Op:ran Type Applicable soft element Indexing
S1 INT D | sD \Y R v
S2 INT D | sD \Y R v
D INT D v R \/
® Operand description Setting range of’Minute”: 0 - 59
S17: Clock data 1 Setting range of’Second”: 0 - 59
Storing the time data in the three ®  Application instance
storage units assigned by S1. If the S1 52 D
data is not compliant with the time D10 |23 hours D20 |23 hours D30 23 hours
format, the system reports an error, 59 58 )
e D11 . + D21 . = D31 58 minutes
indicating that the value of the minutes minutes
instruction operand is invalid. D12 59 D22 58 D32 57
S2: Clock data 2 seconds seconds seconds
Storing another time data in the three 110 o3
storage units assigned by S2. If the Nil—m—f MoV Z3 D10 1
data is not compliant with the time 59
; t th i t i mov ss D1l ] LD X10
.orr.na i e system reports an error, B MOV 23 D10
indicating that the value of the i owov 5o 1o ] MOV 59 D11
instruction operand is invalid. - MOV 59 D12
D: Storage unit of time result i Moy 23 D20 1 MOV 23 D20
Data obtained after the time addition 58 MOV 58 D21
i ) i H MoV 58 D21 1 MOV 58 D22
operation is stored in the three LD MO
. . 58
storage units assigned by D. The [ wov 58 D22 ] TADD DO D20 D30
result affects the carry flag SM81 and 1o - - - LD SMs1
the zero flag SM80. N1Z——l— TADD Dlo D20 D30 OUT Y10
®  Function description SMa1 ¥10 LD SM80
: i ) NG—— . OouT Y11
Performing the addition operation on
the data with the time format, and N14_S¢H8,0_< B 3
executing the operation rule in the
time format. 1. Sending the time data to three storage units starting from D10 and three
® Note storage units starting from D20 when X10 is ON.

2. Increasing the three storage units starting from D10 by the three storage
units starting from D20, and storing the obtained result in the three storage
units starting from D30 when MO is ON.

3. Setting the carry flag (SM81) to ON and the zero flag (SM80) to OFF.

The time data in the operation need
to conform to the time format:

Setting range of’Hour”: 0 - 23.
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6.9.4 TSUB: Clock subtraction instruction

LAD:
|— — s s

(s2)

) ]

Applicable model

VC1 VC2 VC3 VCb

Influenced flag bit

Zero flag SM80, carry flag SM82

IL: TADD (S1) (S2) (D) Step length 7
Operan . .

d Type Applicable soft element Indexing

S1 INT D SD R \/

S2 INT D SD R \/

D INT D \Y v
Operand description ®  Application instance
S1: Clock data 1 S1 S2 D
Storing the time data in the three D10 | 23 hour D20 | 23 hour D30 23 hour
storage units assigned by S1. If the D11 |59 minute| — D21 mi?]ite D31 59 minute
data is not compliant with the time =5
format, the system reports an error, D12 |58 second D22 second D32 59 second
indicating that the value of the
instruction operand is invalid. ® Application instance
S2: Clock data 2 ol 73

———{ Moy 23 D10 1 LD X10
Storing another time data in the three - MOV 23 D10
storage units assigned by S2. If the to Moy 59 I ] MOV 59 Di1
data is not compliant with the time I omvy ss 3?2 1 MOV 58 D12
format, the system reports an error, 23 MOV 23 D20
indicating that the value of the oowov 2 o ] MOV 59 D21
instruction operand is invalid. i mov 59 331 ] MOV 59 D22
D: Storage unit of time result i vy s o ] #zUBMglo D20
Data obtained after the time addition Mo o3 3 75 D30
operation is stored in the three _sn:z_[ TYSIU; oo e e ! LD SMm82
storage units assigned by D. The - OUT Y10
result affects the carry flag SM81 and smao 111 LD SM80
2 ouT VY11

the zero flag SM80.

Function description

Performing the subtraction operation
on the data with the time format, and
executing the operation rule in the
time format.

Note

The time data in the operation need
toconform to the time format:

Setting range of "Hour": 0 - 23
Setting range of "Minute": 0 - 59
Setting range of "Second": 0 - 59

1. Sending the time data to the three storage units starting from D10 and the
three storage units starting from D20 when X10 is ON.

2. Subtracting the three storage units starting from D10 by the three storage
units starting from D20, and storing the obtained result in the three storage
units starting from D30 when MO is ON.

3. Setting the carry flag (SM82) to ON and the zero flag (SM80) to OFF.
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6.9.5 HOUR: Chronograph instruction

LAD: Applicable model [VC1 VC2 VC3 VC5
— ——o mor & (1) @o2) ] _
Influenced flag bit
IL: HOUR (S) (D1) (D2 Step length 8
Operan . .
d Type Applicable soft element Indexing
Con
S INT |[stan| KnX | KnY | KnM | KnS | KnLM [KnSM| D sh| C T \Y z R v
t
D1 INT D \Y R y
D2 BOOL Y M S LM
®  Operand description present data can be used after PLC power is cut off. If normal soft element
S: Hour comparison data. Data range: unit is used, current data will be cleared when PLC power is cut off or RUN
0 - 32767 — STOP operation is being carried out.

D1: Time storage unit 2. Even if the alarm output D2 is ON, it can continue counting.

3. This instruction hour is 16-bit integer data. When the hour data is larger
than 32767, starts from 0 again.

The data unit of D71 stores hours

while the data unit of D1+ 1 stores
® Application instance

seconds.
D2: Alarm output address no 1000 LD MO
When the data of D7 is greater than " v 1222 EIDD ]nrr LMvallooo pioo
or equal to the data designated by S, HOUR D100 T200 mia ] HOUR D100 D200 M10
the alarm point is changed to ON "'ml_{ “”} LD M10
output. OuUT Y10

®  Function description 1. Setting the comparison data of the HOUR instruction when MO is ON.
Making the judgment on the time 2. HOUR performs the time accumulation operation on the input contacts
when the input contact is in the ON when M1 is ON.
state (unit: hour).

3. When the accumulation time, that is, time of keeping M1 in the ON state,

® Note is greater than or equal to 1000, M10 is in the ON state.

1. Designate D1 as the soft element
unit for power-off storage to ensure
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6.9.6 DCMP: (=. <, >, <>, >=, <=)Date comparison instruction

LAD: :
Appl I del [VC1 VC2 VC3 VC5
|_| — DOMP- (s1) (52) @) ] pplicable mode
— — powe< 5w (s2) ) ]
— —— bcwp> s (52} (o) ]
|— +— powp> (51 (52} o} 1{Influenced flag bit
|— +——_ peweo= (s2) (s2) @ ]
|— —— bowp= (50 (s2) o ]
IL:
DCMP= (S1) (82) (D)
DCMP< (S1) (82) (D)
DCMP> (S1) (S2) (D) Step length 7
DCMP<> (S1) (S2) (D)
DCMP>= (S1) (S2) (D)
DCMP<= (S1) (S2) (D)
Operan . .
d Type Applicable soft element Indexing
s1 INT D SD \% R v
S2 INT D SD \% R v
D BOOL Y M S LM C T
®  Operand description The date data starting from S7 and S2 need to comply with the format of the

S1: Date comparison data 1, which solar calendar, otherwise,the system reports an operand error(eg: 2004, 9,

occupies the start three word units 31 and 2003, 2,29 are illegal).
designated by S7. Data of these ®  Application instance

three units need to comply with the SMo S 200% :

format of solar calendar, otherwise it

the system reports an operand error. L ‘“ ] LD  SMO

S2: Date comparison data 2, which { mov 25 12 ] MOV 2004 DO

occupies the start three word units e ok ~r . mgx ;g B;

designatfad by S2. Data of . these e W lo ; MOV 2004 D10

three units need to comply with the - MOV 10 D11

format of solar calendar, otherwise 1 mov 24 12 ] MOV 24 D12

the system reports an operand error. | B e i i ] LD X0

D: Comparison state output. When - 2004 o ; Bgmij Bg 318 '\M"g

the d.a.ta comply with the compari.son s 2004 2004 on ] DOMP> DO D10 M2

.cc?ndltlon, setting D to ON, otherwise, ik i DN DCMP< DO D10 M3

itis OFF. H DCME<> DO D10 M3 ] DCMP>= DO D10 M4
®  Function description s o s e ] DCMP<= DO D10 M5

Conducting the BIN comparison on e 2004 2008 o ]

the date data starting from S7 and S2

respectively, and assigning the Conducting the BIN comparison on the date data starting from DO and D10

comparisonresult to D. respectively, and assigning the comparison result to the destination data (MO,
® Note etc.).
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6.9.7 TCMP: (=, <\ >, <>, >=, <=)Time comparison instruction

LAD: ;
Applicable model |VC1 VC2 VC3 VC5
|—| — TCMP=  (52) (s2) o) 1
— 1 Ttowp< (52 (s2) @ ]
— +—_ Tome>  (s2) (52) 2 ]
— — TOMP<> (51 (52} o) ] Influenced flag bit
— — ToMPr= (520 (52) o) ]
— —— Towp<= (s (52) (o) ]
IL:
TCMP= (Ss1) (S2) (D)
TCMP< (S1) (S2) (D)
TCMP> (S (s2) (D) Step length 7
TCMP<> (S1) (s2) (D)
TCMP>= (S1) (s2) (D)
TCMP<= (S (s2) (D)
Operan . .
d Type Applicable soft element Indexing
S1 INT D SD v R \/
S2 INT D | sD Y R x/
D BOOL Y M S LM C T
® Operand description The time data starting fromS7 and S2 need to comply with the 24-hour time
S1: Time comparison data 1, which format, otherwise,the system reports an operand error(eg: 24, 10, 31 and 13,
occupies the start three word units 59, 60 are illegal).
designated by S71. Data of these ®  Application instance
three units need to comply with the SO 20
———{ mov 20 o ]
24-hour time format, otherwise the 2
system reports an operand error. Moy 3 0 ] LD SMO
1
S2: Time comparison data 2, which L omov 1 12 ] MOV 20 DO
. th tart th d it o0 MOV 31 D1
occyples e sta ree word units b w u = ] MOV 1 D2
deS|gnatfed by S2. Data of.these . 0 ; MOV 20 D10
three units need to comply with the s MOV 30 D11
24-hour time format, otherwise the [ mov se D12 1 MOV 59 D12
system reports an operand error. XIUII 2 sours D‘o‘ m‘o 'H;gF ] LD X0
D: Comparison state output. When 20 20 OFF TCMP= DO D10 MO
the data comply with the comparison 2 D? DII‘D Ml; 1 TCMP< DO D10 M1
condition, setting D to ON, otherwise, i TONE> DO D10 e ] TCMP> DO D10 M2
H 20 20 oN TCMP<>D0 D10 M3
it is OFF. K TcMP<> DO D10 3 ] TCMP>=D0 D10 M4
[ i ipti 20 20 0 _
Function description ko 50 e Mz : TCMP<=D0O D10 M5
Conducting the BIN comparison on o on OFF
the time data starting fromS7 and $2 T Pl o ]
respectively, and assigning the Conducting the BIN comparison on the time data starting from DO and D10
comparisonresult to D. respectively, and assigning the comparison result to the destination data (MO,
® Note etc.).
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6.9.8 HTOS: Instruction for converting hour-minute-second data to seconds

LIAD: Applicable model [VC2 VC3 VC5
| | [ HTOS £

| 5 2 1 Influenced flag bit

IL: HTOS (S) (D) Step length 5

Operan . .
d Type Applicable soft element Indexing
S INT KnX KnY KnM KnS T C D SD R N
D INT KnY | KnM | KnS T C D SD R N

® Operand description ®  Application instance
S: Number of the start soft element
that stores the time data to be M 3 11415 LD ML
HIOS no nn ]
converted. HTOS DO D10

D: Number of the soft element that

stores the converted time data.
1. Converting the time data (hours, minutes, and seconds) starting from DO

into seconds, and storing the obtained resultin D10 when

Converting the time data (hours, M1=ON.D10=11415 when D0=3, D1=10 and D2=15.
minutes, and seconds) of S-S+2 into

seconds, and storing the obtained
result in D.

®  Function description

6.9.9 STOH: Instruction for converting seconds to hour-minute-second data

LlAD: Applicable model [VC2 VC3 VC5

| | ——t=sron & o Influenced flag bit

IL: STOH (S) (D) Step length 5

Opzran Type Applicable soft element Indexing
S INT KnX KnY KnM KnS T C D SD R N
D INT KnY KnM KnS T C D SD R N

® Operand description
S: Number of the soft element that stores the time data to be converted.
D: Number of the start soft elementthat stores the converted time data.
®  Function description
Converting the second data of S into hours, minutes, and seconds, and storing the obtained result in D, D+1, and D+2
respectively.
® Note
® Application instance

M1 1000 0
STOH DO oo ] LD M1
STOH DO D10

1. Converting the second data of DO into the time data (hours, minutes, and seconds), and storing the obtained result in
three units starting from D10 when M1=0ON.D10=0, D11=16, and D12=40 when D0=1000.
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6.10 High-speed I/O instructions

6.10.1 HCNT: Instruction for driving the high-speed counter

LAD:

— ——+ HnT @ (s

Applicable model |VC1S VC1 VC2 VC3 VC5

Influenced flag bit

IL: HCNT (D) (S)

Step length

Operan

Type
d yp

Applicable soft element Indexing

D DINT

Const
ant

S DINT KnX| KnY | KnM

KnS

KnLM | KnSM SD

Operand description o

D: Assigning the counter number.
Settable range: C236—C263

S: Assigning the comparison
constant, a 32-bit data with symbol.
The data range: -2147483648 —
+2147483647.

Function description

Driving the designated hardware
high-speed counter. Performing the
hardware high-speed counting on all
high-speed counters only when it is
continuously driven, and judging the
action of NO contacts of the high-
speed counter according to S.

Note

There are hardware conflicts
between the HCNT instruction, SPD
instruction, external input interrupt,
and pulse capture. You need to note
that the use conditions of all high-
speed /0. Refer to Chapter
8"Operating guide for high-speed
input function" for use.

Application instance

LD
ouT
LD
RST
LD X12
HCNT C236 -5

The time sequence operation of the program operation is shown below:

X10
SM236

X11

C236

xn SM236
2

i1 OFF

RST  C236 ]

¥z

i}
HCHT  C236 -5 I

X10

xaf |

X12

Rising | Rising

Falling

—

Reset input

Startup input

X0

Counting input

Current value 0|

C236 output contact

1. Initializing the hardware counter corresponding to C236 when X12
changes from OFF to ON. X0 is the pulse input end of C236 while C236
counts the external pulse of X0. X0 is a general input point when X12 is OFF,
and C236 cannot count the external pulse of XO0.

2. Action on the contacts: Setting the contact of C236 when the current value
of the counter C236 is increased from -6 to -5. Resetting the contact of C236
when the current value of counter C236 is decreased from -5 to -6.

3. Executing the RST instruction when X11 is ON, clearing the C236 data,
and disconnecting the C236 contact.

4. When a power failure occurs, you can set the data and contact state of the
high-speed counter in the system block of the upper software.

6.10.2 DHSCS: Instruction of setting the high-speed count comparison

LAD: Applicable model [VC1S VC1 VC2 VC3 VC5
— +— oDuscs  csw) (s2) o) ] )
Influenced flag bit
IL.: DHSCS (S1) (S2) (D) Step length 10
Operan . :
d Type Applicable soft element Indexing
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Consta

S1 DINT nt KnX | KnY | KnM KnS | KnLM | KnSM | D SD C \% R N

S2 DINT C

D BOOL Y M S
Operand description instructions are not effective and therefore not executed.
S1: Data to be compared by the high- 4. The max. frequency supported by the high-speed counter of the PLCs. If
speed counter, 32-bit DINT data, you use the DHSCS, DHSCI, DHSCR, DHSZ, DHSP, or the DHST instruction,
ranging from -2147483648 to it is limited by the max. response frequency and comprehensive frequency.
+2147483647. For details, refer to Chapter 8"Operating guide for high-speed input function".
82. High-speed counter. The ®  Function description
applicable range: C236 - C263 1. A high-speed counter counts in interrupt mode only when it is driven by
D: Bit element output object, the HCNT instruction and the counting input changes from OFF to ON. When
immediately setting the output of Y, M the value of the high-speed counter is equal to S7 in the DHSCS instruction,
and S regardless of the scan period. the bit element designated by D is set immediately, or in the case of a Y
Note element, the Y element is outputted immediately.
1. The DHSCS instruction needs to 2. This instruction can be used to immediately output the comparison result
work together with the HCNT based on the comparison setting for the current value of the high-speed
instruction. DHSCS can be executed counter.

®  Application instance

correctly only when the high-speed
counter is driven by HCNT.

2. The result compared by the
DHSCS instruction takes effect when
external pulses of the high-speed
counter are inputted. Therefore, the
DHSCS instruction does not
generate any action even if the high-
speed counter value is changed
through the DMOV or MOV
instruction.

3. Like general instructions, multiple
DHSCS (DHSCI, DHSCR, DHSZ,
DHSP, and DHST) instructions can
be used simultaneously, but the total
number of these instructions cannot
exceed 8. The first 8 instructions are
executed in order, and the 9th or later

" T238 LD M1
— — 3 OUT SM236

L] 0 LD MO
L e ool HCNT C236 1000

ne 0 OFF
| DHsCs  zooo 238 10 1 Lb M2

Co2ag ¥11 DHSCS 2000 C236 Y10
— 2 LD C236

ouT Yl

1. When M1 is ON, C236 counts in the interrupt mode when X0 changes
from OFF to ON (for the input frequency of X0, refer to the instruction for
high-speed 1/0). When C236 changes from 999 to 1000, the C236 contact is
set, and when C236 changes from 1001 to 1000, the C236 contact is reset.
When Y11 is driven by C236, the execution of Y11 is determined by the scan
cycle of the user program.

2. When M2 is ON and the DHSCS high-speed instruction meets the
requirements stated in the preceding "Note", Y10 is outputted immediately if
C236 reaches 2000, regardless of the scan cycle.

3. When MO is ON, SM236 is driven, and the C236 counter counts down.
When MO0 is OFF, SM236 is not driven, and the C236 counter counts up.

6.10.3 DHSCI: Instruction for triggering interrupt based on comparison of high-speed count

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
— —— bHscr  Gsw (52) (53) infiuenced flag bit
IL: DHSCI (S1) (S2) (S3) Step length 10
Operan . ;
d Type Applicable soft element Indexing
Const
s1 | DINT o:tsa KnX | KnY | KnM | Kns |knM|Kknsm| D | sD | ¢ v R N
S2 DINT C
s3 INT Consta
nt

Operand description
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S1: Data to be compared by the high-
speed counter, 32-bit DINT data,
ranging from -2147483648 to
+2147483647.

S2: High-speed counter. The
applicable range: C236 - C263

S83: Interrupt number. Range of the
interrupt number: 33-40

Function description

A high-speed counter can count in
interrupt mode only when it is driven
by the HCNT instruction and the
counting input changes from OFF to
ON. When the value of the high-
speed counter is equal to S7 in the
DHSCS instruction, it enters into the
interrupt subprogram designated by
83. You can write a program to be
executed immediately in the interrupt
subprogram.

Note

1. The DHSCI instruction needs to
worktogether  with the HCNT
instruction. DHSCI can be executed
correctly only when the high-speed
counter is driven by HCNT.

2. The result compared by the DHSCI
instruction takes effect when external
pulses of the high-speed counter are
inputted. Therefore, the DHSCI
instruction does not generate any
action even if the high-speed counter
value is changed through the DMOV
or MOV instruction.

3. Like general instructions, multiple
DHSCI (DHSCS, DHSCR, DHSZ,
DHSP, and DHST) instructions can

be used simultaneously, but the total number of these instructions cannot
exceed 8.The first 8 instructions are executed in order, and the 9t or later
instructions are not effective and therefore not executed.

4. The max. frequency supported by the high-speed counter of the PLCs. If
you use the DHSCS, DHSCI, DHSCR, DHSZ, DHSP, or the DHST instruction,
it is limited by the max. response frequency and comprehensive frequency.
For details, refer to Chapter 8"Operating guide for high-speed input function".
Application instance

The User main program is shown as below:

ni SMZ36
| P LD M1
"o 0 ouT SM236
——{ HCHT C236 1000 ] LD MO
nz u]
——— DHSCI  z000 C236 20 ] DHSCI 2000 C236 20
CZ36 Ti1 LD C236
— 2 ouT Y11
The interrupt program whose user interrupt No. is 20 is shown as below:
Mo YZD) LD M10
—
OUT Y20
] 11z
H = 0 100 2 LD>= DO 100
r ] OUT Y12
v o o MOV 0 DO

1. When M1 is ON, C236 counts in the interrupt mode when X0 changes
from OFF to ON (for the input frequency of X0, refer to the instruction for
high-speed 1/0). When C236 changes from 999 to 1000, the C236 contact is
set, and when C236 changes from 1001 to 1000, the C236 contact is reset.
When Y11 is driven by C236, the execution of Y11 is determined by the scan
cycle of the user program.

2. When M2 is ON and the DHSCI high-speed instruction meets the
requirements stated in the preceding "Note", the interrupt subprogram whose
interrupt No. is 20 responds immediately and executes the user program in
the interrupt program when C236 reaches 2000.

3. When M1 is ON, SM236 is driven, and the C236 counter counts down.
When M1 is OFF, SM236 is not driven, and the C236 counter counts up.

4. Entering into the No.20 interrupt program when C236 has the pulse input
and C236 is 2000. Driving Y20 when M10 is ON. But the output of Y20 is
related to the scan cycle of the user program. Meanwhile, driving Y12 and
clearing the data of DO when DO is detected to be larger than 100.
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6.10.4 DHSPI: Triggering interrupt Instruction based on comparison of absolute high-speed output positions

LAD: Applicable model [VC2 VC3
|—| F—{ TDH3FI 5t} 52} (53} ] Influenced flag bit
IL: DHSPI (S1) (S2) (S3) Step length 10
Operan . .
d Type Applicable soft element Indexing
Con
S1 DINT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R N
t
S2 DINT SD
Con
S3 INT |stan
t
®  Operand description ®  Application instance
S1: Data to be compared by the high-speed output The User main program is shown as below:
position element, 32-bit DINT data, ranging from - WO _?Hl o
2147483648 to +2147483647. -
S2: High-speed output position element. The applicable SET SMBl ]
range: -
83: Interrupt number. Range of the interrupt number: SET  SMET 1
53,54,55,56,57,58,59, and 60.
®  Function description i
When the value of the high-speed output position a
element is equal to S7 in the DHSPI instruction, it enters i —|m|—[ DHSPI 2000 5D350 54 1

into the interrupt subprogram designated by S3. You can
write a program to be executed immediately in the

interrupt subprogram. speed output, and then the program to be executed when

® Note passing the position can be written in the interrupt
1. When data is written in an SD element, no position- subprogram.

based interrupt is triggered. After the data is written,
position-based interrupt is triggered by a specified
position.

The interrupt number of the interrupt subprogram can be
set to 54 or other position-based interrupt source of high-
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6.10.5 DHSCR: Instruction for resetting the high-speed count comparison

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
|— +——_{ DHSCR  (52) (52) o) ] .
Influenced flag bit

IL: DHSCR (S1) (S2) (D) Step length 10
Operan ) .

d Type Applicable soft element Indexing

Con
S1 DINT |stan| KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C \Y R v
t

S2 DINT

D BOOL Y M S
Operand description external pulses of the high-speed counter are inputted. Therefore, the
S1: Data to be compared by the high- DHSCR instruction does not generate any action even if the high-speed
speed counter, 32-bit DINT data, counter value is changed through the DMOV or MOV instruction.
ranging from -2147483648 to 3. Like general instructions, multiple DHSCR (DHSCI, DHSCS, DHSZ, DHSP,
+2147483647. and DHST) instructions can be used simultaneously, but the total number of
S2. High-speed counter. The these instructions cannot exceed 8.The first 8 instructions are executed in
applicable range: C236 - C263. order, and the 9" or later instructions are not effective and therefore not
D: Bit element output object, executed.
immediately resetting the output of Y, 4. The max. frequency supported by the high-speed counter of the PLCs. If
M, S, and C regardless of the scar; you use the DHSCS, DHSCI, DHSCR, DHSZ, DHSP, or DHST instruction, it
pe:rio’d IfDis a C element. it shall be is limited by the max. response frequency and comprehensive frequency. For
S2 ’ details, refer toChapter 8"Operating guide for high-speed input function".

®  Application instance

Function description

A high-speed counter can count in
interrupt mode only when it is driven
by the HCNT instruction and the
counting input changes from OFF to
ON. When the value of the high-
speed counter is equal to S7 in the
DHSCR instruction, the bit element
designated by D is resetimmediately,
or in the case of a Y element, the Y
element is outputted immediately.2.
This instruction can be used to
immediately output the comparison
result based on the comparison
setting for the current value of the
high-speed counter.

Note
1. The DHSCR instruction needs to
work together with the HCNT

instruction. DHSCR can be executed
correctly only when the high-speed
counter is driven by HCNT.

2. The result compared by the
DHSCR instruction takes effect when

LD  SM255
SN25S 110
— — e} OUT Y10
Mi 0 LD M1
—l—— HCHT £S5 1000 ] HCNT C255 1000
£255 120 LD G255
1o g 5 - OUT Y20
— W DHSCE  ZOo00 £255 11 ] LD M2

DHSCR 2000 C255 Y1
1. When M1 and X7 are both ON, C255 counts the phase difference of X3
and X4 in the interrupt mode (for the input frequency of X0, refer to the
instruction for high-speed 1/0). When C255 changes from 999 to 1000, the
C255 contact is set, and when C255 changes from 1001 to 1000, the C255
contact is reset. When Y20 is driven by C255, the execution of Y20 is
determined by the scan cycle of the user program.
2. When M2 is ON and the DHSCR high-speed instruction meets the
requirement stated in the preceding "Note", Y1 is outputted immediately if
C255 reaches 2000, regardless of the scan cycle.
3. When the input pulse of X3 is ahead of the one of X4, SM255 is ON; when
the input pulse of X4 is ahead of the one of X3, SM255 is OFF.
4. When X7 (start signal of C255) is OFF, the C255 counter cannot count.
5. When M1 and X7 are both ON, if X5 is ON, the C255 counter is cleared
and the C255 auxiliary contact is also cleared.

160



VC Series Micro-PLC Programming Manual

Application instructions

6.10.6 DHSZ: High-speed count range comparison instruction

LAD: Applicable model |[VC1S VC1 VC2 VC3 VC5
— ——o pDHSZ 50 (52) (53) @’ Influenced flag bit
IL: DHSZ (S1) (S2) (S3) (D) Step length 13
Operan . .
d Type Applicable soft element Indexing
Con
S1 DINT (stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C \% R N
t
Con
S2 DINT (stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C \% R N
t
S3 DINT C
D BOOL Y M S

Operand description

S1: Data 1 to be compared by the
high-speed counter, 32-bit DINT data,
ranging from -2147483648 to
+2147483647.

S2: Data 2 to be compared by the
high-speed counter,32-bit DINT data,
ranging from 2147483648 to
+2147483647.

S83: High-speed counter.

applicable range: C236 - C263
D: Bit element output object,
immediately setting the output of Y, M,
and S regardless of the scan period.

The

Function description

1. A high-speed counter can count in
interrupt mode only when it is driven
by the HCNT instruction and the
counting input changes from OFF to
ON.

2. Setting the bit element designated
by D, and resetting the two bit
elements  following the one
designated by D when the value of
the high-speed counter is less than
S1 in the instruction.

3. Resetting the bit element
designated by D, and setting the two
bit elements following the one
designated by D when the value of
the high-speed counter is greater
than or equal to S7 and less than or
equal to S2.

4. Resetting the bit element
designated by D, and resetting the
two bit elements following the one
designated by D when the value of

high-speed counter is larger than S2 in the DHSZ instruction.
5. Ifitis Y element, Y element outputs the corresponding state immediately,
and the output action is irrelevant to the scan cycle of the program.
Note
1. The DHSZ instruction needs to worktogether with the HCNT instruction.
DHSZ can be executed correctly only when the high-speed counter is driven
by HCNT.
2. The result compared by the DHSZ instruction takes effect when external
pulses of the high-speed counter are inputted. Therefore, the DHSZ
instruction does not generate any action even if the high-speed counter value
is changed through the DMOV or MOV instruction.
3. Like general instructions, multiple DHSCZ (DHSCI, DHSCS, DHSCR,
DHSP, and DHST) instructions can be used simultaneously, but the total
number of these instructions cannot exceed 8.The first 8 instructions are
executed in order, and the 9" or later instructions are not effective and
therefore not executed.
4. The max. frequency supported by the high-speed counter of the PLCs. If
you use the DHSCS, DHSCI, DHSCR, DHSZ, DHSP, or DHST instruction, it
is limited by the max. response frequency and comprehensive frequency. For
details, refer toChapter 8"Operating guide for high-speed input function".
Application instance
LD MO
HCNT C249 1000
LD M1
DHSZ 15002000 C249 Y10
3 LD SM249
% 5 OuUT Y12

LD C249

OUT Y6
1. When MO is ON, C249 counts up when X2 changes from OFF to ON, or
counts down when X3 changes from OFF to ON (for the input frequency of
X0, refer to the instruction for high-speed 1/0). When C249 changes from
999 to 1000, the C249 contact is set and when C249 changes from 1001 to
1000, the C249 contact is reset. When Y6 is driven by C249, the execution
of Y6 is determined by the scan cycle of the user program.
2. When M1 is ON and the DHSZ high-speed instruction meets the
requirements stated in the preceding "Note", the state of Y10, Y11, and Y12
are as below:

o
HCHT Cz49 1000 1

a OFF
DHSZ 1500 2000 C243 110 1
Tz
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(1) C249<1500: Y10: ON; Y11, Y12:

OFF.

(2) 2000=C249=1500: Y10, Y12:
OFF; Y11: ON.

(3) C249>2000: Y10, Y11: OFF; Y12:
ON.

6.10.7 DHST: High-speed count table comparison instruction

The outputs of Y10, Y11 and Y12 are not affected by the scan cycle.

3. When MO is ON, if X2 counts up from OFF to ON,SM249 is reset. If X3
counts down from OFF to ON, SM249 is set.

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
i 1 st sy (s2) (53) Jinfluenced fiag bit
IL: DHST (S1) (S2) (S3) Step length 10
Opzran Type Applicable soft element Indexing
S1 DINT D R
s2 Nt | Const
ant
S3 DINT C

Operand description

S1: Start unit of the data forthe table comparison (Start
number of D element). The subsequent three D elements
with consecutive serial numbers are used to specify the
data to be compared by the high-speed counter, the
serial number and corresponding output state of the Y
element. The D elements connected to these four
consecutive serial numbers are collectively referred to
beone record.

S2: Number of records to be compared. The data range:
1-128

S83: High-speed counter. The applicable range: C236 -
C263.

Function description

1. A high-speed counter can count in interrupt mode only
when it is driven by the HCNT instruction and the
counting input changes from OFF to ON.

2. When the value of the high-speed counter is equal to
the data to be compared currently, the corresponding Y
element state is output according to the recorded data,
and the output object can be the Y element only.

3. The output action is irrelevant to the scan cycle, and
the Y element designated by the current record outputs
the designated state immediately.

4. If it is desired that the the user program executesthe
immediate output operation according to the comparison

Application instance
The table data is shown as below:

data designated by a certain table and Y elements, you
can use the DHST instruction.

Note

1. The DHST instruction needs to work together with the
HCNT instruction. DHST can be executed correctly only
when the high-speed counter is driven by HCNT.

2. The result compared by the DHST instruction takes
effect when external pulses of the high-speed counter
are inputted. Therefore, the DHST instruction does not
generate any action even if the high-speed counter value
is changed through the DMOV or MOV instruction.

3. Like general instructions, multiple DHST (DHSCI,
DHSCS, DHSCR, DHSP, and DHSZ) instructions can be
used simultaneously, but the total number of these
instructions cannot exceed 8.The first 8 instructions are
executed in order, and the 9t or later instructions are not
effective and therefore not executed. If DHSP is a valid
instruction in the user's instruction, DHST is not executed.
On the contrary, if DHST is a valid instruction,DHSP is
not executed. Only one instruction (DHST or DHSP) can
be valid at the same time in the user program.

4. The max. frequency supported by the high-speed
counter of the PLCs. If you use the DHSCS, DHSCI,
DHSCR, DHSZ, DHSP, or DHST instruction, it is limited
by the max. response frequency and comprehensive
frequency. For details, refer to Chapter 8"Operating
guide for high-speed input function".

Comparison data

MSB | LSB

Output Y number

Set/Reset Operation process
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D100=0 D101=100 D102=0 D103=1 1]
D104=0 D105=200 D106=1 D107=0 2]
D108=0 D109=300 D110=2 D111=1 3]
4
D112=0 D113=300 D114=3 D115=1 !
Returnto 1
The LAD is shown as below:
ami 100
b—{ DMy 100 o100
0
H mv 0 D102 LD SM1
L DMOV 100 D100
o omv 1 ooz
- MOV 0 D102
L Dmov 200 D104 MOV 1 D103
1 DMOV 200 D104
tomovod nios MOV 1 D106
0
I omv o o7 MOV 0 Dio7
a0 DMOV 300 D108
H IDmov 300 D108 MOV 2 D110
2
F v 2 D110 MOV 1 Di11
| DMOV 100 D112
o mov 1 D111 MOV 3 Dii4
100 MOV 1 D115
H oMoy 100 niz LD MO
3
o mov 3 Iild HCNT C244 1000
1 LD M1
LA bi1s DHST D100 4 C244
mo 0
— M HCHT  CRdd 1000 LD M2
- 5 ; ouT SM244
——{ IHST Dlo0 4 Cz44 1 LD C244
"z SMz44 ouT Y10
— — >
C244 T10
— — >

1. Assigning the initial value to D100 - D115, and generating the table to be compared in the first scan cycle of the user

program.

2. When MO0 is ON, C244 counts when X0 changes from OFF to ON (for the input frequency of X0, refer to the instruction
for high-speed 1/0). When C244 changes from 999 to 1000, the C244 is set and when C244 changes from 1001 to 1000,
the C244 is reset. When Y10 is driven by C244, the execution of Y10 is determined by the scan cycle of the user program.

3. When M1 is ON and the DHST high-speed instruction meets the requirements stated in the preceding "Note", the DHST
high-speed instructionstarts from No.1 record of the table and enters the comparison of No.2 record only after No. 1 record
is completed. The comparison of the next record can be entered onlyafter the previous instruction is completed. When the
comparison of the last record is completed, it returns to the comparison of the first record again and sets SM83. SD90
indicates the record No. to be compared currently while SD88 and SD89 indicate the data to be compared currently. The
comparison result is outputted immediately, regardless of the scan cycle.
4. When M2 is ON, SM244 is ON, and C244 counts down. If M2 is OFF, SM244 is OFF, and C244 counts up.
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6.10.8 DHSP: Instruction for pulse output based on high-speed count table comparison

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
|— +—L opDHsp (s (52) (53) ] _
Influenced flag bit
IL: DHSP (S1) (S2) (S3) Step length 10
Op:ran Type Applicable soft element Indexing
S1 DINT D R
Con
S2 INT |stan
t
S3 DINT C
Operand description Note

S1: Start unit of the data forthe table comparison (Start
number of D element). The subsequent three D elements
with consecutive serial numbers are used to specify the
data to be compared by the high-speed counter, and the
data outputted to SD86 and SD87. The D
elementsconnected to these four consecutive serial
numbers are collectively referred to beone record.

S2: Number of records to be compared. The data range:
1-128.

S83: High-speed counter. The applicable range: C236 -
C263.

Function description

1. A high-speed counter can count in interrupt mode only
when it is driven by the HCNT instruction and the
counting input changes from OFF to ON.

2. When the value of the high-speed counter is equal to
the comparison data of the current record, SD86 and
SD87 are modified according to output data of current
data.

3. If it is needed to make user program determine high
speed output or other data assignment value according

to a certain table, use DHSP table comparison instruction.

For instance, user can assign SD86 and SD87 (double
word) as the output frequency operand of PLSY
instruction to make PLSY output frequency adjust
according to table comparison result.

3. You can use the DHSP instruction when you hope the
user program to determine the assignment of high-speed
output or other data based on a certain table. For
example, SD86 and SD87 (double word) can be
specified as the output frequency operands of the PLSY
instruction, so as to adjust the PLSY output frequency
according to the table comparison result.

Application instance
Table data is shown as below:

1. The DHSP instruction needs to work together with the
HCNT instruction. DHSP can be executed correctly only
when the high-speed counter is driven by HCNT.

2. When DHSP is used in conjunction with PLSY, the
data transmitted to SD86 and SD 181 need to meet the
frequency output requirement of PLSY. For details, refer
to the PLSY instruction.

3. If you want to stop the comparison at the last row, you
need to set the data sent to SD86 and SD87 by the last
cell of the comparison table to 0. In this case, the other
DHST and DHSP instructions are invalid, but the DHSP
instruction is not counted in the total instruction number
of other high speed instructions.

4. The result compared by the DHSP instruction takes
effect when external pulses of the high-speed counter
are inputted. Therefore, the DHSP instruction does not
generate any action even if the high-speed counter value
is changed through the DMOV or MOV instruction.

5. Like general instructions, multiple DHSP (DHSCI,
DHSCS, DHSCR, DHST, and DHSZ) instructions can be
used simultaneously, but the total number of these
instructions cannot exceed 8.The first 8 instructions are
executed in order, and the 9t or later instructions are not
effective and therefore not executed.

6. If DHSP is a valid instruction in the user instruction,
DHST is not executed, on the contrary, if DHST is a valid
instruction, DHSP is not executed. Only one instruction
(DHST or DHSP) can be valid at the same time in the
user program, and the others are invalid.

7. The max. frequency supported by the high-speed
counter of the PLCs. If you use the DHSCS, DHSCI,
DHSCR, DHSZ, DHSP, or DHST instruction, it is limited
by the max. response frequency and comprehensive
frequency. For details, refer to Chapter 8"Operating
guide for high-speed input function".

Comparison data

Data outputted to SD86 and SD87

Operation process
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MSB LSB MSB LSB
D100=0 D101=100 D102=0 D103=1 1]
D104=0 D105=200 D106=0 D107=2 2]
D108=0 D109=300 D110=0 D111=3 3]
4]
D112=0 D113=100 D114=0 D115=4 Return from 1

The LAD is shown as below:
M1 100

| ——{ mmov 100 D100 ]
o
L mov i] ninz ] LD SM1
1 DMOV 100 D100
o omov 1 D103 ]
200 MOV 0 D102
H Dmov =200 D104 1 MOV 1 D103
] DMOV 200 D104
f movoo og ] MOV 0 D106
z
Lomv oz mor ] mMov 2 DI107
- DMOV 300 D108
H Dmov 300 0108 ] MOV 0 D110
0 MOV 3 D111
r mov 0o niio ]
5 DMOV 100 D112
o omovr 3 D11t ] MOV 0 D114
100 MOV 4 D115
H mmov 100 D11z ] LD MO
o
r om0 Mia ] HCNT  C244 1000
4 LD M1
T mov 4 D115 ] DHSP D100 4 C244
—-—[WID HCHT 2244 1000 LD M2
" - ]D ouT SM244
@B DHSF D100 4 244 ] LD C244
nz M4 ouT Y10
— 2 LD M3
C244 T10
. 5 PLSY SD86 0 YO
n3 1 OFF
—— PLSY  SDLE0 0 10 1

1. Assigning the initial value to D100 - D115, and generating the table to be compared in the first scan cycle of the user
program.

2. When MO is ON, C244 counts when X0 changes from OFF to ON (for the input frequency of X0, refer to the instruction
for high-speed 1/0). When C244 changes from 999 to 1000, the C244 is set and when C244 changes from 1001 to 1000,
the C244 is reset. When Y10 is driven by C244, the execution of Y10 is determined by the scan cycle of the user program.
3. When M1 is ON and the DHSP high-speed instruction meets the requirements stated in the preceding "Note", the DHSP
high-speed instructionstarts from the record No.1 of the table and enters the comparison of No.2 record only after No. 1
record is completed. The comparison of the next record can be entered onlyafter the previous instruction is completed. When
the comparison of last record is completed, it returns to the comparison of first record again and sets SM83. SD90 indicates
the record No. to be compared currently while SD88 and SD89 indicate the data to be compared currently. The comparison
result is outputted immediately, regardless of the scan cycle. The output operands obtained after the comparison are put into
SD86 and SD87, which is not affected by the scan cycle. If you want to stop at the last row in the comparison table, you
need to set the data sent to SD86 and SD87 by the final table to 0.

4. When M2 is ON, SM244 is ON, and C244 counts down. If M2 is OFF, SM244 is OFF, and C244 counts up.
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6.10.9 SPD: Frequency measuring instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
l L SPD (s1) (52) ©) ] Influenced flag bit
IL: SPD (S1) (S2) (D) Step length 7
Operan . .

d Type Applicable soft element Indexing

S1 BOOL X

Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% Zz R N
t

D INT D \Y R y
Operand description MO
S1: Input point. Settable range: X0-X7 e
S$2: Time unit for input point detection. Unit: ms. Operand Lﬂw M
S2>0
D: Pulse detection data storage unit. When the count b11: mremvalue\ D10: \:\gfuesw d r’fr
value exceeds 65535, an automatic overflow is
performed.
Function description "~ loooms + 1000ms

Detecting the number of input pulses of X0—X7 within the
specified time (ms), and storing the obtained result in the
designated soft element unit.

Note

1. There is a hardware conflict between SPD and HCNT,
external input interrupt, and pulse capture. For details,
refer to Chapter 8"Operating guide for high-speed input
function" for use.

2. For VC1, the input points of SPD are within the range
of X0 to X7.

3. The max. pulse input frequency of SPD is 10kHz, and
an detection error may occur if the input frequency
exceeds 10kHz.

Application instance

SMO OH

FLST 10000 ] 10 1
] o 10000
SFD X0 1000 110 1
LD SMO
PLSY 10000 0 YO
LD MO
SPD X0 1000 D10

The time sequence operation of program is shown as
below:

166

IR

D12: Elapsed time (ms)

Input X0

N (fon)

AN

Proximity switch

n Pulse/round

1. Counting the input pulse designated by X0 within
1000ms, and storing the count result to the storage unit
of D10 when MO is ON, in which D11 is the current count
value within 1000ms, and D12 is the elapsed time within
1000ms.

2. Data of D10 is proportional to the rotation speed in the
above diagram.

3. Counting whenever X0 changes from OFF to ON, and
storing the counting values in D10 at every 1000ms.
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6.10.10 PLSY: High-speed pulse output instruction

LAD: Applicable model |VC1S VC1 VC2 VC3
|— ——_ PLSY  (52) (52) ) ] .
Influenced flag bit
IL: PLSY (S1) (S2) (D) Step length 9
Operan . .
d Type Applicable soft element Indexing
Con
S1 DINT (stan| KnX | KnY | KnM | KnS | KnLM | KnSM SD C \% R N
t
Con
S2 DINT |[stan| KnX | KnY | KnM | KnS | KnLM | KnSM SD C \% R N

D BOOL Y

Operand description

S1: Specified frequency (Hz)

When 81 is not within the setting range, the system reports that
the instruction operand is illegal and no system hardware
resource is occupied. When the content of §7 is changed while
the instruction is running, the output frequency changes
accordingly.

S2: Number of generated pulses (PLS).

If the set operand is not within the setting range, the system
reports that the instruction operand is illegal, the pulse does not
output, and no system hardware resource is occupied. When
S2is 0, the pulse always outputs when the instruction is valid.
If the content of S2 is changed while the instruction is running,
the change takes effect in the next round of the drive.

D: High-speed pulse output point.

Function description

Generating a specified amount of the high-speed pulse
outputaccording to the frequency specified by the instruction. To
output the high-speed pulses, the load current on the output
transistor of the PLCs needs to be large enough, but it cannot
exceed the rated load current.

Note

1. The PLCs need to adopt the transistor output mode.2. When
the PLCsare executing the high-speed pulse output, it is
required to use the load current specified by the PLC output
transistor described below.

3. The output circuit (transistor) for PLSY, PWM and PLSR is
shown as follows.

Load

resistanc PLC

External power supply

<— 100 mA

4. With the large load current, the OFF time of the transistoris
relatively long. When executing the PWM, PLSY and PLSR
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instructions, it is required the output port of the
transist or be connected to the corresponding load.
When the output waveform does not conform to
the instruction operand, it is viable to increase the
load current of the transistor (the transistor
load<100mA).

5. When the high-speed instruction is executed
effectively (including output completion), other
operations on the same portare invalid. Only when
the high-speed pulse output instruction is invalid
can other instructions operate this port.

6. Using multiple PLSR instructions can obtain
separate high-speed pulse output at high-speed
output points, or using the PWM (or PLSR)
instruction to obtain separate high-speed pulse
output at different output points.

7. When multiple PWM, PLSY or PLSR
instructions operate on the same port, the first
valid instruction controls the output state of the
port and the later valid instructions do not affect
the state of the output points.

8. Similar to other high-speed instructions
(DHSCS, DHSCR,DHSZ, DHSP, DHST, and
HCNT), the PLSY instruction needs to meet the
requirements for high-speed input and high-speed
pulse output in the system.

Application instance

M1 OFF
PLSY 1000 10000 11 I

OFF
PLSY 1000 10000 1] I

LD M1
PLSY 1000 10000 Y1
PLSY 1000 10000 YO
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> F Frequency (1000)

1. When M1 is ON, 10000 pulses are output through Y0 and Y1
ports at the frequency of 1000 Hz. and pulse output is stopped
after 10000 pulses are outputted. When M1 changes from OFF
to ON, the next round of output starts. When M1 is OFF, the port
output is OFF.

2. The duty cycle of the pulse is 50% ON, and 50% OFF. The
output control is not affected by the scan cycle and is handled
by the interrupts. At the high frequency output, the output duty
cycle at the Y ports is related to the load. The waveforms
obtained from the output terminals are related to the user's
output load. When the load cannot exceed the rated load
current, the smaller the load, the closer the output waveform is
to the set operand.

3. SM270 is used to control the output of YO while
SM290 is used to control the output of Y1, and
when SM290 is 1, the output pulse of Y1 is
disabled.

4. SM271 and SM291 indicate the output flags of
Y0 and Y1 respectively. The flag is cleared when
the output is completed or MO is OFF.

5. SD160 indicates the MSB of the number of the
YO0 output pulses in PLSY and PLSR instructions.
SD161 indicates the LSB of the number of the YO
output pulses in PLSY and PLSR instructions.
SD180 indicates the MSB of the number of the Y1
output pulses in PLSY and PLSR instructions.
SD181 indicates the LSB of the number of the Y1
output pulses in PLSY and PLSR instructions.

6. SD160-SD180 can be modified through
"DMOV X X X SD160"or"MOV X X X
SD180", or through the monitoring.

7. If you want to use the number of input pulses to
control the output pulse frequency of PLSY, refer
to the DHSP instruction for details

6.10.11 PLSR: Instruction for count pulse output with acceleration/deceleration

LAD: Applicable model |VC1S VC1 VC2 VC3
|— —— PSR 0 (52) (53) D)), fluenced flag bit
IL: PLSR (S1) (S2) (S3) (D) Step length 10
Operan
P Type Applicable soft element Indexing
d
Consta | K
S1 INT O:tsa Xn KnY KnM KnS | KnLM | KnSM D SD C T \% Zz R N
Consta | K
S2 DINT O:tsa Xn KnY KnM KnS | KnLM | KnSM D SD C \% R N
Consta | K
S3 INT O:tsa Xn KnY KnM KnS | KnLM | KnSM D SD C T \% Zz R N
D1 BOOL Y

Operand description

S1: Max frequency (Hz). Settable range: 10 - 20000 (Hz).
If the operand specified indirectly is larger than 20000, it
is treated as 20000, if it is less than 10, it is treated as 10.
In that case, the system an error, indicating that the value
of the instruction operand is invalid, and high-speed
pulse is outputted by default.

S2: Total number of output pulses (PLS). Settable range:
110-2147483647. If the set operand is not withinthe
range, the system reports an error, indicating that the
value of the instruction operand is invalid, outputs no
pulse, and no hardware resources corresponding to this ®
instruction is occupied.

S3: Acceleration/deceleration time (ms)
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If $1x83<100000, S3 is regarded as 100000/S1, the
system reports a parameter error of the PLSR instruction,
and the acceleration/deceleration time is uncertain.

If S1X83>S2X909, S3 is regarded as S2X909/81, the

system reports a parameter error of the PLSR instruction,
and the acceleration/deceleration time is uncertain.

The speed change is evenly divided into 10 steps during
the acceleration/deceleration is treated, and each step is
S$1/10.

D: High-speed pulse output point.

Function description

The PLSR instruction is a high-speed pulse output
instruction with acceleration/deceleration function for fix-
dimension transmission. Targeting the specified max.
frequency, the pulse output is accelerated evenly and
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after the number of output pulses reaches the preset
value, the pulse output is decelerated evenly.
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The operation process is shown in the following figure:

S1 max. frequency: 10-20000 Hz

19 7

I'y
Output: YO or Y1

ipeed_ S2 total number of
change: output pulses: 110-
10 steps 2,147,483,647 PLS

Speed

change: 10

steps

Speed change in
one step is at most
1/10 of S1

\

S3 acceleration time

S3 deceleration time Time (sec)

Note

1. The output frequency of this instruction is 10-20000Hz. If the
speed variation during acceleration/deceleration exceeds this
range, the operand is adjusted automatically within the range.
This instruction is not affected by the scan cycle.

2. The PLCs need to use the transistor output. During the high-
speed pulse output, the output transistor is connected according
to the specified load current. The waveforms obtained from the
output terminals are related to the user's output load. When
the load cannot exceed the rated load current, the smaller the
load, the closer the output waveform is to the set operand.

3. Whenthe high-speed instruction is executed effectively
(including output completion), other operations on the same
portare invalid. Only when the high-speed pulse output
instruction is invalid can other instructions operate this port.

4. Usingtwo PLSR instructions can obtain separate high-speed
pulse output at output points, or using the PWM (or PLSR)
instruction to obtain separate high-speed pulse output at
different output points.

5. When multiple PWM, PLSY or PLSR instructions operate on
the same port, the first valid instruction controls the output state
of the portand the later valid instructions do not affect the state
of the output points.

6. Similar to other high-speed instructions (DHSCS,
DHSCR,DHSZ, DHSP, DHST, and HCNT), the PLSR instruction
needs to meet the requirements for high-speed input and high-
speed pulse output in the system.

Application instance

o

LD MO
PLSR 10 110 1000 Y1
PLSR 10 110 1000 YO

1. When MO0 is ON, pulses are output through Y0 and Y1 ports
at the set frequency, and pulse output is stopped after 110

OFF
1000 11 ]

OFF
1000 10 ]

FLSE 10 110

FLSR 10 110
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pulses are outputted. When MO changes from
OFF to ON, the next round of pulse output starts.
When MO0 is OFF, the port output is OFF.

2. All operandsare not changed during the
execution of the instruction, they are processed
according to the operand which is valid first. The
new operand becomes valid only when MO
changes from ON—OFF—ON.

3. SM270 is used to control the output of YO while
SM290 is used to control the output of Y1, and
when SM270 or SM290 is 1, output pulses
corresponding to the output points are disabled.
4. SM271 and SM291 indicate the output flags of
Y0 and Y1 respectively. The corresponding
SM271 or SM291 is OFF when the output is
completed or MO is OFF. The corresponding
SM271 or SM291 is ON when the output is going
on.

5. SD160 - SD180 correspond to:
1) SD160: The MSB of the number of the YO

output pulses in PLSY and PLSR
instructions.
2) SD161: The LSB of the number of the YO
output pulses in PLSY and PLSR
instructions.
3) SD180: The MSB of the number of the Y1
output pulses in PLSY and PLSR
instructions.
4) SD181: The LSB of the number of the Y1
output pulses in PLSY and PLSR
instructions.

6. SD160-SD180 can be modified through
"DMOV X X X  8D160"or"'MOV X X X
SD180", or through the monitoring.
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6.10.12 PLS: Envelopepulse output instruction

LAD: Applicable model [VC1 VC2 VC3
| { FLS &1 (52) w1) ] Influenced flag bit
IL: PLS (S1) (S2) (D1) Step length 7
Operan
pd Type Applicable soft element Indexing
Const
S1 INT ant KnX | KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
Const
S2 DINT ant KnX | KnY | KnM | KnS | KnLM [KnSM| D SD C \Y R y
D1 BOOL Y

Operand description
S1: Start address of D element designated by the
parameter
S2: Number of the output segments. Range: 0 - 255.
D1: High-speed pulse output point.
Function description
1. Using the Auto Studio instruction wizard to generate
the PLS instruction, which can be called like
subprograms. When the energy flow is turned on, the
system outputsthe corresponding pulses according to
the configuration. You can control ON or OFF of the
pulse generator and set the frequency and pulse number.
2. There is no output when the segment number is 0.
3. High-speed pulse output can be turned off by setting
SM270,SM290 and SM310 to ON, and other flag bits are
shared with high-speed outputs.
4. The contents of the subprogram PLS_SET generated
by the Auto Studio software are as follows (set n as its D
element number and M as the total number of the
segments):
LD SMO
DMOV Frequency of the first segment procedure
Dn
DMOV Pulse number
procedure Dn—+2

of the first segment

DMOQOV Frequency of
procedure Dn+4

the second segment

DMOV Pulse number of the second segment
procedure Dn+6

DMOV Frequency of the third segment procedure
Dn+8

DMOQOV Pulse number
procedure Dn+10

of the third segment

DMOV Frequency of the M segment procedure Dn
+4M—4

DMOV Pulse number of the M segment procedure
Dn+4M—2
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DMOV Max. speed Dn+4M

MOV Min. speed Dn+4M+-2

MOV Acc eleration time Dn+4M-+3
MOV Deceleration time Dn+4M+4

Note
1. It is recommended to use the PLS instruction
generated by the PTO instruction wizard. If you write
the PLS instruction manually, note that the number of
pulses in each procedure cannot be too small. At the set
acceleration speed, the number of pulses in each
procedure must be larger than the min. number of pulses
required for the frequency conversion.

2. P

procedure, Fy indicates the frequency of the N segment,

indicates the number of pulses in a certain

F,..x and F.,indicate the max. speed and min. speed,

and Ty
deceleration time in ms.

and Tuw indicate the acceleration and

1) When the speed of the procedure N is larger than
that of procedure N-1, the number of the pulses in
the procedure N need to meet the following
conditions:
S (Fy +Fy) =< (Fy - FN—l)XTup
2000x% (F.,,, — Foin)

2) When the speed of procedure N is less than that
of procedure N-1, the number of the pulses in the
procedure N need to meet the following conditions:
> (FN + FN—l)X (FN — FN—l) ><Tdown
- 2000 (Fr = Fryin)

3. In particular:
1) When N=1, the frequency of the procedure N—1
takes F.,, and then F,, is put into the above
formula.

2) When the number of procedures is 1, namely
there is only one segment, the number of the pulses
needs to meet the following condition:
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P> (Fl + Fmin ) x (Fl - Fmin ) x (Tup +Tdown)
- 2000 (Fpa — Foin)
3) The number of the pulses in the last procedure
needs tomeet the following formula:
P> (FM + FM—l)X (FM - FM—l) X (Tup +Tdown)
- 2000 (F,, = Foin)
4) The frequency designated in each procedure
needs to be within the setting range of the max. or
min.speed.

4. The PLCs need to use the transistor output. During the
high-speed pulse output, the output transistor is
connected according to the specified load current. The
waveforms obtained from the output terminalsare related

6.10.13 PWM: Pulse output instruction

to the user's output load. When the load cannot exceed
the rated load current, the smaller the load, the closer the
output waveform is to the set operand.

5. When the high-speed instruction is executed
effectively  (including output completion), other
operations on the same portare invalid. Only when the
high-speed pulse output instruction is invalid can other
instructions operate this port.

6. PLSY, PLSR, PLS, and positioning instructions can
output the high-speed pulses through ports. It is not
allowed to use these instructions for high-speed pulse
output on the same port at the same time.

LAD: Applicable model |VC1S VC1 VC2 VC3

|_| ——{ P (s1) (s2 @ ] Influenced flag bit

IL: PWM (S1) (S2) (D) Step length 7

Opera | Type Applicable soft element Indexing
S1 INT CO:tSta KnX | KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
S2 INT CO:tSta KnX | KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
D BOOL Y

Operand description

S1: Assigned pulse width (ms/us)

Settable range: 0 - 32767 (ms), when S17 is larger than 32767, the
system reports that the instruction operand is illegal and no system
hardware resource is occupied.

If the content of S7 is changed while the instruction is running, the
output pulse is also changed. When SM272 is 0, 817 is in the unit
of ms; when SM272 is 1, S1 is in the unit of us.

S2: Assigned pulse cycle (ms)

Settable range: 1 - 32767, when the set operand is not within the
setting range, the system reports that the instruction operand is
illegal, the pulse does not output, and no system hardware
resource is occupied.

If the content of 82 is changed while the instruction is running, the
output pulse is also changed. When SM84 is 0, S1 is in the unit of
ms; when SM84 is 1, 81 is in the unit of us.

S2 needs to be larger than or equal to S7, otherwise the system
reports an operand error, and no system resource is occupied.

D: High-speed pulse output point.

Function description

The PWM pulse whose output width is 7 and the pulse cycle is
S2is outputted at the port designated by D.

Note

1. When 81 is 0, the high-speed output port output is always OFF.
When S71=S82, the high-speed output port output is always ON.
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2. The waveforms obtained from the output
terminals are related to the user’s output load.
When the max. output current is fulfilled, the
smaller the load, the closer the output
waveform is to the set operand. In order to
output the high-speed pulses, the load current
on the output transistors of the PLCs needs to
be large enough within the range of the rated
load current.

3. When the high-speed instruction is executed
effectively (including output completion), other
operations on the same portare invalid. Only
when the high-speed pulse output instruction is
invalid can other instructions operate this port.
4. Using two PWM instructions can obtain
separate pulse output atoutput ports, or using
the PLSY (or PLSR) instruction to obtain
separate high-speed pulse output at different
output ports.

5. When multiple PWM, PLSY or PLSR
instructions operate on the same port, the first
valid instruction controls the output state of the
port and the later valid instructions do not affect
the state of the output points.

6. Similar to other high-speed instructions
(DHSCS, DHSCR,DHSZ, DHSP, DHST, and
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HCNT), the PWM instruction needs to meet the requirements for
high-speed I/0 in the system.
® Application instance

Mo OFF
M 40 200 1o ]

OFF
M 40 200 T1 ]

LD MO
PWM 40 200 YO
PWM 40 200 Y1

—f bt
H T Control /TO
instruction in
Yo the left figure
’4—»
To
— et
H T Control t/TO
instruction in
Y1 the left figure
f————
To
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Where "t" is pulse width and TO is pulse cycle.

1. When MO is ON, Y0 and Y1 output the PWM
pulseswith the width of 40ms and the cycle of
200 ms. When MO is OFF, theoutput is OFF.
The output state is not affected by the scan
cycle.

2. SM270 is used to disable the output of YO,
while SM290 is used to disable the output of Y1.
When SM270 and SM290 are ON, the output is
stopped.

3. SM271 and SM291 indicate the output flag
of YO and Y1 respectively. When MO is OFF,
SM271 and SM291 are OFF.
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6.11 Control calculation instructions

6.11.1 PID: Function instruction

LAD: Applicable model |[VC1S VC1 VC2 VC3 VC5

— — Ppm v (52) (53) P\ infiuenced fiag bit

IL: PID (S1) (S2) (S3) (D) Step length 9

Operan ) _
d Type Applicable soft element Indexing
S1 INT D R |
S2 INT D R |
S3 INT D R N
D INT D R N

® Operand description
D: Operation result output (MV) when executing the program
S1: Set target value (SV)
S2: Current measurement value (PV)
S83: Sampling time (Ts). Range: 1 - 32767 (ms). It need to be set longer
than the calculation time.

S§3+1: Word for setting the action, alarm and upper/lower limit function.

. Set value and definition
Bit
0 1
0 Positive feedback Adverse feedback
Input variation alarm - .
1 . . Input variation alarm valid
invalid
Output variation alarm - .
2 . p. Output variation alarm valid
invalid
3~4 Reserved
Output value
P . Output value upper/lower
5 upper/lower limit value | =~ . .
. . limit value setup is valid
setup is invalid
6~15 Reserved

83 +2: Input filtering constant (a). Range:0 - 99[ % ]. When it is 0,there
is no input filtering.
S3+3: Proportional gain (Kp). Range:1 - 32767[%].
S3+4: Integral time (TI). Range:0 - 32767 (x100ms). When it is 0, it
is processed as « (no integral).
S3+5: Differential gain (KD). Range:0 - 100[%]. When it is O, there is
no differential gain.
S3+6: Differential time (TD).Range:0 - 32767 (x10ms). When it is 0,
it is processed as no differential.
S83-+7 - S3-+14: Internal data register for PID operation.
S$3+15: Alarm set value of the PID input variation (positive change).
Range:0 - 32767 (when bit 1 of S3+1is 1).
S83-16: Alarm set value of the PID input variation (negative change).
Range:0 - 32767 (when bit 1 of S3+71is 1).
S§3+17: Alarm set value of the PID output variation (positive change).
Range:0 - 32767 (when bit 2 and bit 5 of S3+1 are 1 and 0
respectively).
Set value of the output upper limit. Range:-32768 - +32767 (when bit
2 and bit 5 of S3+1 are 0 and 1 respectively).
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S3+18: Alarm set value of the PID output

variation (negative change). Range: 0 -

32767 (when bit 2 and bit 5 of S3+1 are 1

and 0 respectively).

Set value of the output lower limit. Range: -

32768 - +32767 (when bit2 and bit5 of S3

+1 are 0 and 1 respectively).

S$3+19: PID alarm output.

. Bit 0: Input variation (positive change)
overflows.

. Bit 1: Input variation (negative change)
overflows.

. Bit 2: Output variation (positive
change) overflows.

. Bit 3: Output variation (negative
change) overflows.

In which, S3 - S3+ 6are mandatory user

set operands while S3 + 15 - S3 + 19

areoptional user set operands. You can set

the operand s through the PID instruction

wizard of Auto Studio.

Function description

1. Performing the PID operation when the

energy flow is valid and the sampling time

is reached.

2. Multiple PID instruction can be executed

simultaneously by multiple times (on limit

on the loop number). But you need to note

that the S1, S2, S3 or D soft element

number used by the operation cannot be

overlayed.

3. The PID instruction is applicable to the

timed interrupt subprograms, general

subprograms, and main programs. Under

this condition, you need to confirm operand

set unit and clear the internal processing

data of 83 +7 before executing the PID

instruction. .
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4. The input filtering constant can smooth the changes of measured
value.

5. The differential gain can ease the dramatic change of output value.
6. Action direction: Setting the forward (positive feedback) and reverse
actions (adverse feedback) of the system via bit 0 of S3-+1.

7. Output upper/lower limit setting: When you set the output
upper/lower limit to be valid (bit 5 and bit 2 of S3-+7are ON and OFF
respectively) , the integral item of PID can be prevented from
becoming too large. The output value is shown as below:

Output value
1/~ Without output limits
4

S3+17 No output {

Upper limit~ 2

Wi

NT77
With output limit ~+>~~

N -—
S3+18 8/ o output
Lower limit™ L N ]
N,
N
N

Time

8. Alarm setting: When you set the output upper/lower limit to be valid (in S3+1, bit 1 is ON, bit 2 is ON, and bit 5 is OFF) ,
the PID instruction compares the 1/O variation with the preset value in S3-+15 - S3+18. If the current value is larger than
the preset value, PID reports an alarm, and the corresponding function bits in S3+19 are set immediately after executing
the PID instruction. In this way, you can monitor the 10 variation. The current output values are shown as below:

Input variation
Input variation
Positive .
Positive —
change ‘ ‘,\ | |
- ) change | | Samping
(. Samping
. (. . ‘ ‘ times
Negative Lo times Negative I I
>— A | I
change o Il change I | \ —
Alarmflag | | | g ‘ ‘ L
53+1u_‘ Ll Alarm flag |
bit 0 |ON| OFF - 53+1W oFF } }
S3+19
pit 1 OFF ONL S its OFF WL
9. Basic expression of the PID instruction:
Action
. PID expression
direction P
AMY =KP {(E‘J e EVa) ¢ ?E‘J wt Dn}
I
. EVn:Pan—l—SV
Positive T T
. *
action Dn=—— 2 (PVor+ PVar-2— 2PVar- 1)+ —> % %Dy
Ts+ ap* To Ts+ap* To
MVh =Y AMV
AMY =KP {(E‘J BV o) 4 ?E‘J wt Dn}
1
EVn = SV* Pan—l
Reverse - T
. *
action = (2PVar 1= PVai—PVor2)+ — % %Dns
Ts+ ap* To Ts+oap* To
MVi =" AMV
Symbol description is shown below:

Symbol Description Symbol Description
EVn Current sampling deviation Dn Current differential item
EVn-1 Deviation before one cycle Dn-1 Differential item before one cycle
SV Target value KP Proportional gain
PVt Current sampling value (after filtering) Ts Sampling cycle

Sampling value before one cycle (after
PVii-1 . .p 9 yele ( T Integral time
filtering)
Sampling value before two cycles (after
PVit-2 . .p 9 4 ( To Differential time
filtering)
AMV Output variation oD Differential gain
MV Current operation quantity

Application instance

/I PID initialization, if the control operands are the same, you can initialize the operands only once.

LD
MOV

SM1
1000

/lInitialization, executed once only

D500 //Setting the target value
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//Sampling time (Ts). Range: 1 - 32767 (ms). It needs to be larger than the

/lInput filtering constant (a). Range: 0 - 99[%]. When it is O, there is no input filtering

llIntegral time (TI). Range: 0 - 32767 (x100ms). When itis O, it is processed as

/[Differential gain (KD). Range: 0 - 100[%]. When it is O, there is no differential gain
/IDifferential time (TD). Range: 0 - 32767 (x10 ms). When itis 0, it means no differential

/IClearing the area for storing the transit data of PID operation
/IAlarm set value of the input variation (positive change). Range: 0 - 32767
/IAlarm set value of the input variation (negative change). Range:0 - 32767
/IAlarm set value of the output variation (positive change). Range: 0 - 32767

/IAlarm set value of the output variation (negative change). Range:0 - 32767

1. For D, you need to designate it into the data register
outside of the Saving Range. Otherwise, it needs tobe
cleared (LD SMO MOV 0 D**** ) in the first operation.

2. The PID instruction needs to occupy 20 consecutive
data registers starting from S3.

3. The max. error of sampling time TS is — (one
scancycle+1ms) - + (one scan cycle). When the value
of TSis relatively small, the PID effect is affected. It is
recommended to use the PID instruction in timed
interrupt.

4. When you set the PID output upper/lower limit to be
valid, if the value of upper limit is less than that of the
lower limit, the system reports an operand error, and
does not execute the PID operation.

5. When you set the alarm of I/O variation to be valid, the
set value of 83 +15 - S3 + 18 cannot be negative,
otherwise the system reports an operand error, and does
not execute the PID operation.

6. When bit 2 and bit 5 of S3+1 are set to ON, the system
determines that the setting is invalid (it is equivalent of
that bit 2 and bit 5 are set to OFF), and therefore does

MOV 500 D510
/[calculation time
MOV 7 D511 /[Action direction
MOV 70 D512
MOV 100 D513 /[Proportional gain (Kp). Range: 1 - 32767[ %]
MOV 25 D514
/[~ (no integral)
MOV 0 D515
MOV 63 D516
//processing
FMOV 0 D517 8
MOV 2000 D525
MOV 2000 D526
MOV 2000 D527
MOV 2000 D528
//PID instruction execution operation
LD MO //User-controlled PID operation program
PID D500 D501 D510 D502  //PID instruction: PID S1 S2 S3
The LAD of the above instruction is shown below:
SNl 1000
— [ MOv 1000 D500 ]
500
I mov 500 D510 ]
L MOV 1e#7 5511 ]
o
K mov 70 D512 ]
100
b Mov 100 D513 ]
25
L Mov 28 D514 ]
)
K mv 0 D515 ]
0
K mv 0 D515 ]
b Fov o 8517 3 ]
2000
L Mov 2000 D525 ]
2000
 Mov 2000 D526 ]
2000
I Mov 2000 D527 ]
2000
[ MOv 2000 D528 ]
o 1000 ) q00 )
— —— FID D500 D50l D510 Dso2 ]

The PLCs initialize the PID operands only in the first scan
cycle. When MO is ON, the current measured value is
read from the external A/D modules (the actual situation
could be different), assigned to the measurement value
unit D501, and the PID operation is executed. The
operation result is converted into analog signals through
the external D/A modules (the actual situation could be
different), and fed to the controlled system.

Note

176

not report alarms for upper limit, lower limit, or variation
exceeding.

7. When the set value of the PID control operand (S3 -
S3+6 unit) is outside the valid range, the system reports
an operand error, and does not execute the PID
operation.

8. When the sampling time is less than or equal to one
scan cycle, if there is data overflow or result overflow
during the operation, no alarm occurs, and the PID
operation continues.

9. All PID operands need to be initialized before the initial
execution of the PID instruction. If the operands remain
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the same during the operation, and the related operand transit data registers are changed during the PID
elements are not covered by other programs, you can operation, the operation result is incorrect.
initialize the PID operands only once. If the data in the

177
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6.11.2 RAMP: Ramp signal output instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
= — rar sw (52} o} (53 02} ]Influenced flag bit
IL: RAMP (S1) (S2) (D1) (S3) (D2 Step length 12
Operan . .
d Type Applicable soft element Indexing
Const
S1 INT ant KnX | KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
Const
S2 INT ant KnX | KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
D1 INT D v R v
S3 INT C;):tSt KnX | KnY | KnM KnS | KnLM | KnSM| D SD C T \Y Z R N
D2 BOOL Y M S LM C T
Operand description
S1: Startvalue
S2: End value o
D1: Output value
S3: Number of steps (S3>0, otherwise the system
reports an operand error, and does not execute the 0z
operation)
D2: Output state 0 | | | | | | | | r
Function description SMis
When a rising edge occurred to the energy flow and 53
keeps ON, each scan cycle, based on the height and
mobile scan times of the ramps, determines the ® Note
incremental quantity and current output value. After 1. If the result is not divisible when calculating the step
reaching S2, the output value (D7) stays in current state, length,you can adopt the "rounded off" method.
and the state output position is ON. If a falling edge 2. The instruction generates the ramp data only once
occurred to the energy flow, the output state (D2) is OFF, upon every rising edge.
theoutput value (D7) stays in current state until the rising 3. When S1=S2, D1=S2, and D2=ON.
edge occurs to the energy flow again, the output value 4. The total number of RAMP, HACKLE, and TRIANGLE
(D1) is initialized to be the value of 87, and continues to instructions cannot exceed 100 in the program.
generate next ramp operation, as shown below: ®  Application instance

yod

S2.

el

n2

pf: state of the energy flow

The execution process of the ramp instructionis shown
below (S3=5):
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/Initializing the register upon the first scan cycle after the

power-on
LD SM1
MOV 0 DO
MOV 2000 D1

//[Executing the ramp function instruction when X0=ON
LD X0

RAMP D0 D1 D10 1000 MO

//[Sending the output value of ramp function to the
external DA module when X1=ON, so as to generate
ramp waveforms

LD X1

TO 06 D101

The LAD of the above instructions is shown below:
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SM1 0 = =
o o o D10=D1=2000, D10
2000
Hov 2000 n ]
X0 0 2000 2000 on
RAMP DO nm D10 1000 ] ]
X1 2000
— 10 1] -] 10 1 1

1. When X0=ON, D10 (in the first cycle,D10=D0=0)
increases by 2 (2000/1000) in each scan cycle. When

keeps unchanged, and
MO=ON.During the generation process of the ramp
function, if the energy flow falls, the output state D2 is
OFF, the output value D7 keeps its current state until the
next rising edge arrives, D10=D0, and a new ramp
process starts.

2. You can use an external special module to convert the
data into the analog waveform.

6.11.3 HACKLE: Sawtooth wave signal output instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VCb
|—| — HACKLE {51} {52} 1) (53) 02} ] Influenced flag bit
IL: HACKLE (S1) (S2) (D1) (S3) (D2) Step length 12
Operan Indexi
P Type Applicable soft element
d ng
Con
S1 INT stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% z N
t
Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% z N
t
D1 INT D v v
Con
S3 INT |stan| KnX | KnY | KnM | KnS | KnLM [KnSM | D SD C T \% z N
t
D2 BOOL Y M S LM C T

Operand description

S1: Startvalue

S2: End value

D1: Output value

83: Number of steps (S3>0, otherwise the system reports an
operand error, and does not execute the operation)

D2: Output state

Function description

When theenergy flow is valid, the increment and current output
value (D7) are determined for each scan cycle according to
the height and steps of the sawtooth wave (D7).When the
output value reaches S2, it is initialized to S7, and the state
output bit (D2) is set to ON. In the next scan cycle, if the energy
flow keeps ON, the state output bit (D2) is set to OFF, and the
next sawtooth wave is generated. During the generation
process of sawtooth wave function, if afalling edge occurs to
the energy flow, the output state (D2) is OFF and the output
value (D7) remains in the current state. When a rising edge
occurs to the energy flow again, the output value (D7) is
initialized to S7 and a new sawtooth wave generation process
starts, as shown below.
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pf

S')
S] T WI

DI

pf: state of the energy flow

Dg—iéi L

shown as follows (S3=5).

The execution process of a sawtooth wave instruction

DI

2

—

S3

Note

is

1. If the result is not divisible when calculating the step
length, you can adopt the "rounding-off" method.
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2. The instruction generates a series of consecutive sawtooth
wave data as long as the energy flow is valid.

3. When S1=82, D1=S2, and D2=ON (no counting pulse).

4. The total number of RAMP, HACKLE, and TRIANGLE
instructions cannot exceed 100 in the program.

Application instance

/lInitializing the register upon the first scan cycle after the
power-on

LD SM1

MOV 0 DO

MOV2000 D1

/[Executing the sawtooth wave function instruction when
X0=ON

LD X0

HACKLE DO D1 D10 1000 MO

//Sending the output value of ramp function to the external DA
module when X1=0N, so as to generate sawtooth waveforms
LD X1

TO 01D101

The LAD of the above instructions is shown as follows.
M1 1)

MoV o 10 ]
2000
Mo 2000 I1 ]

2000

o 1534
HACELE DO I1

10

OFF
1000 Mo ]

8l 1534
—{ ™ 0 1 jistil 1 ]

1. When X0=ON, D10 (in the first cycle,D10=D0=0)
increases by 2 (2000/1000) in each scan cycle. When
D10=D1=2000, MO=ON. In the next scan cycle, if X0
keeps ON, D10=D0=0, and M0=0OFF, the next sawtooth
wave process starts. If the energy flow falls during the
operation, the output state D2 is OFF, the output value
D1 keeps its current state until the next rising edge
arrives, the output value D1 is initializedas S7, and a new
sawtooth wave process starts.

2. You can use an external special module to convert the
data into the analog waveform.

6.11.4 TRIANGLE: Triangle wave signal output instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
— L RiwcLE ssu (52 {01} (537 oz} Influenced flag bit
IL: TRIANGLE (S1) (S2) (D1) (S3) (D2) Step length 12
Operan ) .
d Type Applicable soft element Indexing
Con
S1 INT |stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T Y, z R v
t
Con
S2 INT |stan| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% 4 R N
t
D1 INT D Y R N
Con
S3 INT |[stan| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% 4 R N
t
D2 BOOL Y M S LM C T

Operand description

S1: Startvalue

S2: End value

D1: Output value

S83: Number of steps (S3>0, otherwise the system reports
an operand error, and does not execute the operation)

D2: Output state

Function description

When theenergy flow is valid, the increment and current
output value (D7) are determined for each scan cycle
according to the height and steps of the triangle wave (D17).
When the output value reaches S2, the first half slope of
triangle wave has been completed, and the increment
direction of the output valueis changed to continue the last
half slope. When the output value (D7) reaches S7 again,
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the state output bit (D2) is set to ON. In the next scan cycle,
if the energy flow keeps ON, the state output bit (D2) is set
to OFF, and the next triangle wave is generated. During the
generation process of triangle wave function, if afalling
edge occurs to the energy flow, the output state (D2) is OFF
and the output value (D7)remains in the current state. When
a rising edge occurs to the energy flow again, the output
value (D7) is initialized to S7 and a new triangle wave
generation process starts, as shown below.

pf

S [
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| pf: state of the energy flow

The execution process of a triangle wave instruction is
shown as follows (S3=5).

br
]
(53 -1)%2
() Note

1. If the result is not divisible when calculating the step
length, you can adopt the "rounding-off" method.

2. The instruction generates a series of consecutive triangle
wave data as long as the energy flow is valid.

3. When S1=82, D1=S2, and D2=ON (no counting pulse).
4. The cycle of the triangle wave is (S3—1) x2.
5. The total number of RAMP, HACKLE, and TRIANGLE
instructions cannot exceed 100 in the program.

® Application instance
/lInitializing the register upon the first scan cycle after the

power-on
LD SM1
MOV 0DO

6.11.5 ABSD: Cam absolute control instruction

MOV 2000 D1

/[Executing the triangle wave function instruction when
X0=ON

LD X0

TRIANGLE D0 D1 D10 1000 MO

//Sending the output value of ramp function to the external
DA module when X1=0ON, so as to generate the triangle
waveform

LD X1

TO 01D101

The LAD of the above instructions is shown below:
M1 O

mv o 0 1

’—E MY 2000 ;1 1

iR TRIANGLE go Dl " D10 1000 %F ]
XII—[ TO 0 1 11;; 1 ]

1. When X0=ON, D10 (in the first cycle,D10=D0=0)
increases by 2 (2000/1000) in each scan cycle.When
D10=D1=2000, half triangle wave is completed, and D10
decreases by 2 in each scan cycle that follows. When
D10=D0=0, a complete triangle wave is completed, and
MO=ON. In the next scan cycle, if X0 keeps ON, and
MO=OFF, the next triangle wave process starts. If the
energy flow falls, the output state D2 is OFF, the output
value D1 is initialized as S71, and a new triangle wave
process starts.
2. You can use an external special module to convert the
data into the analog waveform.

Applicable —1yc9 ye3 ves
LAD: model
1 M 6D 62 ® 69 7 |influenced fiag
bit Zero flag, carry flag, and borrow flag
IL: ABSD (S1) (S2) (D) (S3) Step length 9
(0] Indexi
peran Type Applicable soft element naex
d ng
S1 INT KnX | KnY | KnM | KnS D C T R v
S2 INT c \/
D BOOL Y M S
s3 INT Consta
nt

® Operand description
S1: Start element number of storing the table data (rising
edge, and falling edge). n=4.
S2: Number of the counterused for monitoring the current
value compared with the table data.
D: Outputting the number of the start bit element.
S3: Number ofrows in the table and number ofpoints of
the outputted bit elements. Range: 1<S3<64.
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Function description

1. Comparing n rows of table data starting from
S1(occupying n rowsx2 points) with current value S2 of
the counter, and performing ON/OFF control on the
consecutive n-point D output.

2. Each rising/falling point can be changed by rewriting
the data of ST - S7+nX2.
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3. Firstly writing the data shown below into S1 - S1+2n
+1:

Rising Value Falling Value

. . exampl | Output
point example | point o

S1 40 S1+1 140 D

S1+2 100 S1+3 200 D+1
S1+4 160 S1+5 60 D+2
S1+6 240 S1+7 280 D+3
S1+2n S1+2n+1 D+n-1

4. After the instruction input is ON, the n point starting
from D also changes as follows.

40 140
D _,
100 140
D+1
D 60 160
240 280

D+3

. | |

0 180 360
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Application instance

Outputting ON/OFF by rotating the platform once (0 -
360 degrees, rotation angle signal that indicates 1
degree per pulse).

] o o OFF

— ABSD D100 C3 ] g 1
3 1 OFF

B BT C3 1
1 o

—1{ Cmwo c3 360 ]

Among them, MO is the energy flow input, and X1 is a
rotation angle signal indicating 1 degree per pulse.

Note

1. When the bit number of the bit soft elements is
designated in S1, k=4.

2. When the counter number is designated in S$2, CO -
C199 need to be designated for S2.

3. This instruction is affected by the scan cycle.
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6.11.6 DABSD: Double word cam absolute control instruction

Applicable
VC2 VC3 VCh
LAD: model
MD|—[ DABESD D100 C200 T3 a 1 |Influenced fla
u
bit 9 Zero flag, carry flag, and borrow flag
i
IL: DABSD (S1) (S2) (D) (S3) Step length 1"
(0] Indexi
peran Type Applicable soft element naexi
d ng
S1 DINT KnX | KnY | KnM | KnS D C T R N
S2 | DINT v
D BOOL Y M S
s3 INT Consta
nt

Operand description

S1: Start element number of storing the table data (rising
edge, and falling edge). n=8.

S2: Number of the counter used for monitoring the
current value compared with the table data. Range:
C200 - C255, and C256 - C263.

D: Outputting the number of the start bit element.

83: Number ofrows in the table and number of points of
the outputted bit elements. Range: 1<83<64.

Function description

1. Comparing n rows of table data starting from
S1(occupying n rowsx4 points) with current value S2 of
the counter, and performing ON/OFF control on the
consecutive n-point D output.

2. Each rising/falling point can be changed by rewriting
the data of [ST+1, S7] - [ST+(n X 2)+3, ST+(n X 2)+2].

3. Firstlyusing the transmission instruction, and writing

the data shown below into [S1, ST+1] - [S1, ST+1]+4n+3.

Value
I W e R Ml Mo

gp " p g point | ample | OU1P
[SI+L,s1] |40 [51+3,51+2] |140 D
[S1+5, SI+4] |100  |[SI+7,S1+6] |200 Dl
[S1+9, SI+8] |160  |[SI+1L, S1+10] [60 )
[S1+13,81+12] [240 _ |[SI+15, S1+14] |280 D43
[S1+4n+1, [S1+4n+3,

D+n-1

S1+4n] S1+4n+2]
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4. After instruction input is ON, the n point starting with D
will also change as below shows.

40 140
D _]
100 140
D+1
D42 60 160
240 280

D+3

. \ \

0 180 360

Application instance

Outputting ON/OFF by rotating the platform once (0 -
360 degrees, rotation angle signal that indicates 1
degree per pulse).

Mo u] u] OFF
——{ D&ESD D100 Cz00 T3 i 1
Ccz00 ¥ OFF

—m—{ RST 20 ]

L

u]
——{ DCHT czan 380 1

Among them, MO is the energy flow input, and X1 is a
rotation angle signal indicating 1 degree per pulse.
Among them, MO is the instruction input, and X1 is a
rotation angle signal indicating 1 degree per pulse. At this
time, the default value of SM200 is OFF, the DCNT
instruction is incremented.

Note

1. When the bit number of the bit soft elements is
designated in S7, n=8.

2. When the counter number is designated in $2,C200 -
C255 need to be designated for S2.
3. This instruction is affected by the scan cycle.
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6.11.7 ALT: Alternate output instruction

Applicable
VC2 VC3 VC5
LAD: model
|—| —— ALT 2] ] Influenced flag
bit Zero flag, carry flag, and borrow flag

IL: ALT (D) Step length 1
Op:ran Type Applicable soft element Indgxm

o feoor] | [v[m[s] [ [ [ | [ [ |
Operand description
D: Alternately outputted element Energy fowinput |\ ON \ON N ON
address ) /
Function description D T'/ ON \I/ ON
When the energy flow is valid, soft ® Application instance
elementsin each scan cycle act n
reversely, which is shown as below. —— ALT ¥0 ]

6.12 Communication instructions
6.12.1 MODBUS: Master station communication instruction
LAD: Applicable model [VC1S VC1 VC2 VC3 VCb
— L mobBUS  (57) (52) (s3) ] .
Influenced flag bit
IL: Modbus (S7) (S2) (S3) Step length 8
| .

Operan Type Applicable soft element ndexi

d ng

Con
S1 INT |[stan
t
S2 INT D \%
S3 INT D R 3

Operand description

S1: Designated communication channel

S2: Start address of data to be transmitted

S3: Start address for storing the received data

Function description

1. When being as a master station, and the input conditions
are met, the system transmits the data stored in the address
unit starting from S2, receives data, and stores it to the
address unit starting from S3.

2. When being a slave station, the system needs no
instruction for receiving and transmitting data.

3. This instruction is executed upon the rising edge.

Note

1. Data is transmitted through Modbus. Whether you set the
RTU or ASCII mode, only RTU-format data is stored in units
starting from S2. The start character, end character, and
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checksum are not stored. In the transmission process, the
required start character, end character, and check bit are
automatically added to the data.

2. You do not need to set the length for the data to be
transmitted. The system automatically transmits the data
according to the internally specified length based on the
instruction, as shown below:

S92 Slave address

S2+1 Function code

S2+2 Data 1

S2+N+1

3. Data is received through Modbus. Whether you set the
mode to RTU or ASCII, the received data is stored in
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RTUformat. That is, when you set the mode to ASCII, the
system automaticallyconvertsthe data to the hex format,
removes the startand end characters, and saves them in
thedata area starting from S3.

4. The sent and received data are stored in LSB of the word
element, and MSB are not used.

Application instance

am
—— ——{ mov 3 oo ]
o omv 1 01 1
r mov 0 ik 1
r mov 10 03 ]
 mwv s D4 1
aM1Z4
L — moDgus 1 oo D100 ]
LD SwMm1
MOV 3 DO
MOV 1 D1
MOV 0 D2
MOV 10 D3
MOV 5 D4
AND SM124

Modbus 1 DO D100

6.12.2 XMT: Free-port sending instruction

1. Storing the data sent through the Modbus instruction into
the element starting from DO.

2. Storing the received data in the elements starting from
D100.

3. After receiving the data through Modbus, the system
conducts CRC check, address check, and function code
check. If there is any error, the error flag (SM136) is set, and
the error details are recorded in the special register SD139.
4. Serial idle flags of SM114 and SM124 can also be used
in Modbus to indicate the communication state of Modbus.

Modbus communication error code tableis shown as follows.

Abnormal
Meaning of abnormal code
code
0x01 Illegal function code
0x02 Illegal register address

0x03 Wrong number of data
Communication timeout. The communication

0x10 . Lo Lo
time exceeds the preset communication time limit

0x11 Error in receiving data frame

Ox12 Opgrand error, operand (mode ormaster/slave)
setting error

Ox13 Error occurs when the local station number is the

same as the one set by the instruction.

For details about the application instance,refer to Chapter
10"Communication function guide".

LAD:
F— —o xur 2 (52) (53}

Applicable model |[VC1S VC1 VC2 VC3 VC5

Influenced flag bit

IL: XMT (S1) (S2) (S3) Step length 7
Operan ) Indexin
d Type Applicable soft element )

S1 INT [Constant
S2 INT D \ R
S3 INT |Constant| KnX | KnY | KnM KnS | KnLM D SD C T \% z R

Operand description

S1: Designated communication channel. For VC1, the
value range is 1 and 2.

S2: Start address of the data to be sent

S3: Number of bytes to be sent

Function description

When the energy flow is turned on and the
communication conditions are met, the data are sent
through the designated channel and address.

Note

1. Size of the communication frame: Size of the
communication frame: The end character of the frame
transmitted cannot exceed D7999 or V63, depending on
the selected element type (D or V).

2. In the case of a shutdown, the transmission is stopped.
Special register
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1. SM110/SM120: Transmission enable flag. This bit is
set when the XMT instruction is used, cleared after the
transmission is over, and reset when the current
transmission is terminated.

2. SM112/SM122: Transmission completion flag. When it
is judged that the transmission is completed, the
transmission completion flag is set.

3. SM114/SM124: Idle flag. When the serial port has no
communication task, it is set. It can be used as the check
bit for the communication.

4. For details about the application instance, refer to
Chapter 10"Communication function guide".

Application instance
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smo MOV 16#1 D3
— —— ToW 0 100 1
0 MOV 16#2 D4
— — BT T ] RST SM122
[ omov 16 il 1 XMT 1 DO5
L mov  16#0 n 1 LD SM122
H o mov 16#1 oz 1 INC D100
The routine is to send one data frame at 10s interval.
o mov 181 03 ]
The following data are sent through the serial port 1:
oowv e M ! [01 [ooo1]or]02]
t BT sMizz ] 1. First, setting port 1 in the system block as the free port,
[ omr 0 5 ] and setting the baud rate, parity check, data bit, and stop
smizz bit.
—{ I Do 1 . . o
2. Writing the data to be sent into the transmission buffer
LD SMO area. For VC2, only low bytes of the word element are
TON TO 100 sent.
LD TO 3. Clearing the transmission completion flag (SM122)
RST TO before sending the data.
MOV 16#1 DO 4. Setting the transmission completion flag
MOV 16#0 D1 (SM122)when the transmission is done.

MOV 16#1 D2

6.12.3 RCV: Free-port receiving instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
= v o © (s2) Y influenced fiag bit
IL:RCV (S1) (D) (S2) Step length 7
Operan Indexi
pzr Type Applicable soft element n:"'
Consta
s1 INT
nt
D INT D v R
S2 INT Co:fta KnX | KnY | KnM | KnS | KnLM D | sD| cC T v z R
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Operand description

S1: Designated communication channel. For VC1S, the
value range is 1 and 2.

D: Start address for storing the received data

S2: Max. number of received bytes

Function description

When the energy flow is turned on and the
communication conditions are met, the data are received
through the designated channel and address.

Note

1. Size of the communication frame: The end character
of the frame received cannot exceed D7999 or
V63,depending on the selected element type (D or V).
2. In the case of a shutdown, the receiving is stopped.
3. The value range of §7: 0, 1, and 2.

Application instance

M1
— EV 1 120 5 ]
aMiz3
INC  Di0D ]
LD SM1
RCV 1 D20 5
LD SM123
INC D100

1. When the energy flow is conducted, the RCV
instruction is valid continuously. If you want to receive the
data only once, you can use a rising edge or a special
register that is valid only once, such as SM1, as the
energy flow input.

2. For details about the application instance, refer to
Chapter 10"Communication function guide".

Special registers

SM111 (SM121):Receiving the enable flag. This bit is set
when the RCV instruction is used, cleared after the

6.12.4 MODRW: Modbus read/write instruction

receiving is over, and reset when the current receiving is
terminated.

SM113 (SM123): Receiving the completion flag. When
receiving is done, the receiving completion flag is set.
SM114 (SM124): Idle flag. this flag is set when there is
no communication task on the serial port, and it can be
used as the check bit for the communication.

SD111 (SD121): Start character which can be set in the
system block.

SD112 (SD122): End character which can be set in the
system block.

SD113 (SD123): Inter-character timeout time, namely the
max. interval between receiving two characters, which
can be set in the system block.

SD114 (SD124): Frame time-out time, namely the time
from when the energy flow is conducted to the time when
the receiving ends, which can be set in the system block.
SD115 (SD125): Receiving completion information code.
The definitionsof the data bits are shown below:

Fla
forg Reserv
Flag . ed (You
Flag receivi (Frame
for Inter- . do not
for . .| ng the ) Parity
. |receivi . |charact . need to
ending maxim receivi | check
ng the er take
user | oum | ng error
. . | specifi timeout| . them
receivi numbe timeout| flag .
ed end flag into
ng r of flag )
word conside
charact .
ration.)
ers
. . . . . . Bit 6 -
Bit0 | Bitl Bit 2 Bit 3 Bit 4 Bit 5 15

SD116 (SD126): The characters currently received

SD117 (SD127): Total number of the characters currently
received.

_ Applicable |ye1q vey yea ve3 Ves
LAD: model
1 MooRW (5D 52> (53 S0 (55 D) 1 |influenced
flag bit
IL: MODRW (S1) (S2) (S3) (S4) (S5) (D) Step length 14
| :
Opzran Type Applicable soft element nd:xm
s1 INT Consta
nt
S2 INT Consta D \Y R \
nt
Consta
S3 INT D \Y R v
nt
Consta
sS4 INT D \Y R v
nt
Consta
S5 INT D \Y R v
nt
D INT D R B
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Operand description

S1:Designated communication channel, For VC1, the
value range is 0, 1, and 2

S2: Address (Setting range of the slaveaddress: 1-247,
and the broadcast address is applicable to the write
element).

S83: Function code. VC1S/1L supports 01 (read coil), 02
(read discrete input), 03 (read register), 04 (read input
register), 05 (write single coil), 06 (write single register),
15 (write multiple coils) , 16 (write multiple registers)
VC2/3/5 support 01 (read coil), 03 (read register), 15
(write multiple coils), and 16 (write multiple registers).
S4: Start address of to-be-read/written inverter elements.
S5: Number of to-be-read/written elements. Number of
to-be-read/written elements of VC1S/1L is limited by the
max frame length (256) of RTU, as shown below.

Functio Number Number
Name of ofrequired D
n code
elements elements
01 Read coils 1 -2000 (S5+415)/16
op | Readdiscrete | a0 | (s5415)16
input
03 Read registers 1-125 S5
04 | Readinput 1-125 | ss5
registers
Write single
05 riie sing O(fixed) | 1
coil
Write singl
06 Mesingl®  ogfixed) | 1
register
15 | Writemultiple | o3 | (ss+15)6
coils
16 Wr!te multiple 1-123 S5
registers

*The value of 05, 06 and S5 must be 0
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The number of the word and bit elements cannot exceed
16 respectively, and all the bit elements are stored as one
word.

D1: Storage address of to-be-read/written elements. For
details about the number of elements required by VC1,
refer to the above table.

Function description

Sending the message and receiving the returned data
when the energy flow is valid.

Note

1. The number of elements cannot exceed 16.

2. Reading a maximum of 16 bit elements. The bit
elements with small addresses are stored in LSB, and
one byte stores 16 bits.

3. The returned abnormal code is the same as the
Modbus instruction.

Application instance

* The following application instance is currently only valid
for the VC1 series PLCs.

1. Standard polling

This instance is a simple polling instance, sets MO, M1,
and M2, and three MODRW instruction access the
device in turn according to the settings.

At runtime, if any one of M elements is reset, its
corresponding MODRW instruction exits polling, but
other MODRWs are still executed in polling mode. For
instance, if M2 is reset, then the MODRW instructions
corresponding to MO and M1 access the device in turn.
Similarly, it is viable to insert one MODRW instruction
during running. For instance, if M2 is set again, thenthree
MODRW instructions access the device in turn.
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When an error occursin the MODRW instruction,SM126 is
set, SD133 indicate its error codes.The values of SM126,
SD133 can be changed by other MODRW instructions, so
their state need to be recorded before the next MODRW

instruction is executed.

MODRW instruction error code is listed as below:

Code Error name Detailed description
1 lllegal function code
2 lllegal address
3 lllegal data
4-15 | Reserved
The communication
16 Communication time exceeds the max.
timeout communication time set
by the user
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17 Reserved
. Parameter (mode or
Parameter setting .
18 master/slave) setting
error
error
The station no. is the
Parameter S2 error, .
namely slave same with the one set
19 y by the instruction, or
address parameter .
address overlimit error
error
occurs
Element address
overflows (The amount
Parameter D error, .
of the received or
20 namely element .
transmitted data
address overflow
exceeds the storage
space of the element)
Instruction
21 ) .
execution failed
The received slave
address does not match
Address does not the requested slave
22
match address, and error code
element stores the
received slave address
The received function
code does not match
Function code does | the requested function
23
not match code, and the error
code element stores the
received function code
Info frame error: it
means element starting
address does not
24 Info frame error match, the error code
element stores the
received element start
address
The received data
length does not comply
with protocol or the
Data length does P
25 element number
not match L
exceed the max limit
specified by this
function code
2 CRC/LRC check
error
27 Reserved
Parameter S3 error, | Setting error in the start
28 namely parameter address of the
error of the element | instruction parameter
address element
Parameter S4 error, | Instruction parameters
29 namely parameter set unsupported
error of the function | function codes or illegal
codes function codes
Parameter S5 error, . .
) Setting error in the
namely setting error | . .
30 . instruction parameter
in the number of the
elements
elements
31 Reserved
32 The parameter is The parameter is non-

non-modifiable

modifiable
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The parameter is non-
modifiable during
running (only EV3000
support)

The parameter is
protected by a
password

The parameter is
33 non-modifiable
during running

Parameter is
34 protected by a
password

2. Link time

You can use the following LAD to realize a communication
between a Modbus master and slave stations. For a
complete communication, the required time for each stage
is shown below:

no 2 [ 1 1 o
1 WODRY 1 Do Dt D2 D3 D4 ]
OFF
RST MO ]

One complete Modbus communication time (T ) is

comprised of T,and T, namely

w — I

eeeee

B

T,=T,+T,

In which, 7} is guaranteed by the user, according to the
Modbus communication protocol, the inter-frame interval
time needs to be 3.5 character at least.

The length of one character is: Start bit (1 bit)+data length
(7 bits or 8 bits)+check (0 bit or 1 bit)+stop bit (1 bit or 2
bits).
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T, = (INT(I—3) +1))T,

S

In which, T, is the max. scan cycle of the PLC.
Ty =T, +Tg+Tg +T, +Tg + T,
T, Ty and T, require less than 1 ms time.

_ Number of bytesto be sent x Characterlength

i
’ Baudrate (bps)

x 1000 (ms) + 1ms

T, : The waiting time of the master station depends on the

slave station, which cannot exceed the timeout timeof the
preset master mode.

_ Number of bytesto bereceived x Characterlength
Baudrate (bps)

x 1000 (ms) +1ms

The processing time of the slave station can be calculated
by the following formula:

To=Ts+T;+T,+T,
In which, the max. scan time of T,

T,, requires less than 1 ms time

For instance: Setting the communication specification as
19200, even parity, 8-bit data bit, 1-bit stop bit, RTU
transmission mode, 10 characters to be sent, and 20
characters to be received. Then the processing time of the
master station is calculated as follows:

1, =1010 1 000+1 = 6.2ms
19200

_ 20x10
719200

T,=Ty =T, =1ms

x1000+1=11.4ms

Suppose T, = 35ms, then
T,=1+6.2+35+11.4+1+1=55.6ms

Suppose the max. scan cycle is 10 ms

Then

T2:(WHK§§§)+DMS:60ms
15

The processing time of the slave station

T,,=6.2+15+1+11.4=33.6ms
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6.13 Check instructions

6.13.1 CCITT: Check instruction

LAD: Applicable model |[VC1S VC1 VC2 VC3 VC5
| CeITt 51/ (52) @) ] Influenced flag bit
IL: CCITT (S1) (S2) (D) Step length 7
Operan ) Indexi
d Type Applicable soft element ng
S1 INT D Y R N
Cons
S2 INT tant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% A R v
D INT D v R 7
® Operand description the high byte is taken as 0, and the check result is 16bits.
S$1: Start unit ofdata to be checked ®  Application instance
: SM1 0
S2: NL.meer of data to be checked (S220, S 'D*U ]
otherwise the system report an operand error) o
D: Check result f mov o 1611 D1 1 LD sMm1
. L 34 MOV 16#00 DO
®  Function description
1. Performi tﬁ CCITT check ti [ . ] MOV 16#11 D1
. Performing the check operation on 51
g perat [ omov 16433 13 ] MOV 16#22 D2
S2 data starting from (S1) , and assigning the @ MOV 16#33 D3
operation result to D. H Moy 16#44 D4 ] MOV 16#44 D4
i 85 MOV 16#55 D5
2. The polynomial of the CCITT check e fes e ]

algorithm is: X*16+ X2+ X" 5+1. - MOV  16#66 D6

c MOV 16#77 D7
[ MoV 16#86 6 ]
® Note i LD X0
1. The system usually brings the content of D [ mov 1677 o7 ] MOV 0 D100
before the instruction execution into the X0 28097 CCITT DO 8 D100
. . . . —l—{ Moy 0 D100 ]
operation when executing the instruction each < i
time, so D needs to be initialized before { ccirr Do 8 D100 ]
executing the instruction. Performing the CCITT check operation on 8 data starting from DO,
2. Data in the data check area starting from S2 and assigning the obtained result to D100 when X0=ON.
unit are stored in byte mode by default, that is,
6.13.2 CRC16: Check instruction
LAD: Applicable model [VC1S VC1 VC2 VC3 VC5
| L (RC16 (51 62 @ ] Influenced flag bit
IL: CRC16 (S1) (S2) (D) Step length 7
Opzran Type Applicable soft element Ind;xm
S1 INT D Y R N
Con
S2 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R v
t
D INT D Y R N
®  Operand description 1. Performing the CRC16 check operation on S2 data starting from
S1: Start unit ofdata to be checked (S1) , and assigning the operation result to D.
S2: Number ofdata to be checked (8220, otherwise 2. The polynomial of the CRC16 check algorithm is: X"16 +X"15+
the system report an operand error) X"2+1.
D: Check result ® Note

® Function description
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i SmM1 1]

1. The system usually brings the content of D before B T 0 ]
the instruction execution into the operation when %
executing the instruction each time, so D needs to t MoV el n 1 LD Sm1
be initialized before executing the instruction. — ] mgx 12222 Bg
2. Assigning 16#FFFF to the initial value of D 51

| heck . he hiahll o mov 16433 3 ] MOV  16#22 D2
element (checksum), and swopping the high/low - MOV 16433 D3
bytes (high 8 bits and low 8 bits) when you use the L Moy 16wad D4 1 MOV  16#44 D4
standard Modbus CRC check. L wov isws = ] MOV  16#55 D5
3. Data in the data check area starting from S2 unit 102 MOV  16#66 D6
are stored in byte mode by default, that is, the high [ ISR JE ] MOV 16#77 D7

119
byte is taken as 0, and the check result is 16bits. [ mov 16877 né ] LD X0
o i s MOV 0 D100
®  Application instance W mv o D100 ] CRC16 DO 8 D100
[ crcig 10 8 D100 1

Performing theCRC16 check operation on 8 data starting from DO,
and assigning the obtained result to D100 when X0=ON.

6.13.3 LRC: Check instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VCb
— — LRC LY 52 /2
| (s1) (s2) @ ] Influenced flag bit
IL: LRC (s1) (S2) (D) Step length 7
Operan Indexi
P Type Applicable soft element
d ng
S1 INT D \Y R \/
Const
S2 INT ant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R N
D INT D \Y R \/
®  Operand description ®  Application instance
S1: Start unit of data to be checked L M owv em m ]
S2: Number of data to be checked (S2=0, 1% LD SM1
) { mov 16#11 1 1 MOV 16#00 DO
otherwise the system report an operand error) e ﬁ; ] MOV  16#11 D1
D: Check result - MOV  16#22 D2
®  Function description Lo e ! MOV  16#33 D3
BS
Performing theLRC check operation on S2 data LA ] MOV 16#44 D4
. Lo . MOV  16#55 D5
starting from (S1) , and assigning the operation =
It? 5 D gning P E ! MOV  16#66 D6
resuitto . I owv s 8 MOV 16#77 D7
[ ] Note 118 LD MO
. [ mav  1e#7T bikd ]
1. The system usually brings the content of D "o i MOV 0 D100
before the instruction execution into the 4-—[ L moo ] LRC DO 8D100
. . . . a ==}
operation when executing the instruction each LR D0 5 1100 ]
time, so D needs to be initialized before

Performing the LRC check operation on 8 data starting from DO, and
assigning the obtained result to D100 when X0=ON.

executing the instruction.

2. Data in the data check area starting from S2
unit are stored in byte mode by default, that is,
the high byte is taken as 0, and the check result
is 8 bits stored in the low bytes of D.
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6.14 Enhanced bit processing instructions

6.14.1 ZRST: Instruction for resetting bits to 0 in batch

LAD: Applicable model |VC1S VC1 VC2 VC3 VCb
|_| L RsT ) / ] Influenced flag bit
IL: ZRST (D) (S) Step length 5
Opzran Type Applicable soft element In:;zxi
D |BOOL Y M S LM c T \/
s | INT C::tSt KnX | KnY | KnM | KnS |KniM|knsM| D |sp | c | T | v | z | R | ¥
®  Operand description 1. Clearing the counter value in C element when the C element is
cleared.

D: Destination operand

S: Source operand 2. Clearing the timing value in T element when the T element is cleared.

®  Function description ®  Application instance

Clearing S consecutive bit elements starting from 3o I 0 ] LD~ SMO
. . ZRST M10 10
D when the energy flow is valid.
e Note Clearing the data of 10 units starting from M10 (namely M10, M11,

M12...M19) when SMO=ON.

6.14.2 ZSET: Instruction for resetting bits in batch

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5

| L5ET @ s ! Influenced flag bit

IL: ZSET (D) (S) Step length 5

Operan ) Indexin
d Type Applicable soft element g
D BOOL Y M S LM c T V

Cons
S INT tant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R \
® Operand description ® Application instance
D: Destination operand Mo o LD  SMO
ESET M0 1o 1 zseT M10 10

S: Source operand
Setting the data of 10 units starting from M10 (namely M10, M11,

® Function description
M12...M19) to 1 when SMO=ON.

Setting S consecutive bit elements starting
from D to 1when the energy flow is valid.

6.14.3 DECO: Decoding instruction

LAD: Applicable model [VC1S VC1 VC2 VC3 VC5
| I { DECO (5 @ ] Influenced flag bit
IL: DECO (S) (D) Step length 5
O
pzran Type Applicable soft element Indexing
Con
S INT stan| KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R N
t
D INT KnY | KnM | KnS | KNnLM [ KnSM| D SD C T Y, z R v
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® Operand description

S: Source operand
D: Destination operand

2. When S is larger than 15 or less than 0, and the energy flow is valid, the
value of D is not changed, but the system reports a value error of the
instruction operand.

®  Function description ®  Application instance
Setting the bit S in the word element - IECD 2 %g ] ISECO Sg/l() 0o
D to 1, and clearing other bits when . o . ) .
the energy flow is valid. Set.tlng the bit 2 in D9 to 1, and clearing other bits when the energy flow is
® Note valid.
1. The valid range of Sis 0 to 15.
6.14.4 ENCO: Encoding instruction
LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
| l { ENCO & @ ] Influenced flag bit
IL: ENCO (S) (D) Step length 5
Opzran Type Applicable soft element Indexing
Con
S INT |[stan| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% 4 R N
t
D INT KnY | KnM KnS | KnLM D SD C T \Y Z R N
® Operand description When the value of multiple bits in S are "1", the smallest position number will
S: Source operand:; be written to D, as shown in the following figure.
D: Destination operand I_ﬁ_[ - ]
®  Function description e  Application instance

Writing the bit number whose value is
"1" in the word element S into D when

the energy flow is valid.

® Note

Mo 1 LD MO
EHCO - 2#0010 DD ! ENCO 2#0010 DO

Operand 1 is 2#0010, and the bit 1 is "1", hence the result is 1, which is
written into DO when the energy flow is valid.

6.14.5 BITS: Instruction for counting on bit in word

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
| { BITS 8 » ] Influenced flag bit
IL:BITS (S) (D) Step length 5
(0] Indexi
pzran Type Applicable soft element n :xm
Con
S INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% z R N
t
D INT KnY KnM KnS | KnLM | KnSM D SD C T \% A R N
® Operand description in the operand D when the energy flow is valid.
S: Source operand; D: Destination operand ®  Application instance
® Function description MO g LD SMO
BITS  1E#FOFD D 1 BITS 16#FOF0 D1

Counting the number of "1"

bitin the

operand S, and storing the statistical result

When the energy flow is valid, S in the BITS instruction is constant
16#FOF0 which includes 8 bits whose value is "1" (ON state). The
calculation result is 8 and stored in D (D1).
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6.14.6 DBITS: Instruction for counting on bit in double word

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
|—| 1 DBITS (5} o) ] _
Influenced flag bit

IL: DBITS (S) (D) Step length 6
(0]

p:ran Type Applicable soft element Indexing

Const
S DINT ant KnX | KnY | KnM KnS | KnLM | KnSM | D SD C \% R N
D INT KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
® Operand description ®  Application instance
S: Source operand; D: Destination operand SMo 16 LD SMO
DELTS  1B#FFOFF DI ] DBITS 16#FFOFF D10

®  Function description
Counting the number of "1" bit in the double
word S, and storing the statistical result in D
when the energy flow is valid.

When the energy flow is valid, S in the BITS instruction is constant
16#FFOFF which includes 16 bits whose value is "1" (ON state). The
calculation result is 16 and stored in D (D10).

6.14.7 BON: Instruction for judging on bit in word

LAD: Applicable model [VC2 VC3 VC5
] L I
1f 1 BON €510 €D (522 1 Influenced flag bit
IL: BON (S1) (D) (S2) Step length 7
Operan ) .
d Type Applicable soft element Indexing
Con
S1 INT stan| KnX KnY KnM KnS | KnLM | KnSM D SD C \% N
t
D BOOL Y M S
S2 INT D \Y R
® Operand description ®  Application instance
S: Source operand; D: Destination operand M1 3z ox LD M1
EOF IO 0 5 ]
®  Function description | BONDO Y05
Counting the state of the bit 82 in the word When the energy flow is valid, S7 in the BON instruction is a constant
§1, and outputing the obtained result to D DO, and its fifth bit state (ON) is output to D (Y0).

when the energy flow is valid.

6.15 Word contact instructions

6.15.1 BLD: Word bit contact LD instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5

— 4 BLD (s1) (52) < JlInfluenced flag bit

IL: BLD  (S1)  (S2) Step length 5

Operan . :
d Type Applicable soft element Indexing
S1 INT KnX KnY KnM KnS | KnLM | KnSM D SD C T \Y% Z R N
s2 | INT fz:ts KnX | KnY | KnM | Kns |KntM|knsM| D |sD | ¢ | T | v | z | R N

® Operand description S1: Source operand
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S2: Designated bit,0sS2<15, otherwise the system reports

an operand error.
Function description

Taking the state of the bit S2 in S1, and using the obtained

valueto drive the subsequent operation.

Application instance

10 BLD DO5
BLD DO 5 . > OUT YO

Taking the state of the bit 5 (ON) in DO (1000:
2#0000001111101000), and using the obtained value to
determine the state of Y0 in the subsequent operation.

1000

6.15.2 BLDI: Word bit contact LDI instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
|——— B 6o (s2) FC  Dlinfluenced flag bit
IL: BLDI (1) (S2) Step length 5
Operan . .

d Type Applicable soft element Indexing

S1 INT KnX KnY KnM KnS | KnLM | KnSM D SD C T \% Z R N

Con
S2 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R N
t
Operand description ®  Application instance
S1: Source operand 1000 0 BLDI DO5
BLDI DO 5 — > OUT YO

S2: Designated bit,0s82<15, otherwise the system

reports an operand error.
Function description

Performing the NOT operation on the state of the bit S2

Performing the NOT operation (OFF) on the state of the
bit 5 (ON) in DO (1000: 2#0000001111101000), and using
the obtained value to determine the output state of YO in
the subsequent operation.

in 81, and using the obtained value to drive the

subsequent operation.

6.15.3 BAND: Word bit contact AND instruction

LAD"ete;

| BLD (S1)

(52)

Note: The logical relationship has been manifested in the diagram, so
the BAND instruction is displayed as BLD in LAD

VC1S VC1 VC2 VC3 VC5

Applicable model
—C D)

Influenced flag bit

IL: BAND (S1) (S2 Step length 5
Operan . :
d Type Applicable soft element Indexing
S1 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \Y z R y
Con
S2 INT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \ VA R N
t
Operand description connection with other nodes to drive the subsequent operation.
S1: Source operand ®  Application instance
S2: Designated bit (0=S2<15, LD X0
. a0 1000 0 BAND DO5
otherwise the system reports an BLD D0 5 — . D>
OUT YO

operand error)
Function description

Taking the state of the bit S2 in S1,
and using the obtained value in serial

Taking the state of the bit 5 (ON) in DO (1000: 2#0000001111101000), and
using the obtained value in serial connection with other nodes (X0=ON) to
determine the output state ofY0 in the subsequent operation.
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6.15.4 BANI: Word bit contact ANI instruction

LAD"e"e: Applicable model [VC1S VCI VC2 VC3 VC5
—— —— BLDI  (51) {52) <
Note: The logical relationship has been manifested in the diagram, so Influenced flag bit
the BANI instruction is displayed as BLDI in LAD

IL: BANI (S1) (S2) Step length 5
Operan . .
d Type Applicable soft element Indexing
S1 INT KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
Con
S2 INT stan| KnX KnY KnM KnS | KnLM | KnSM D SD C T \Y VA R N
t
®  Operand description connection with other nodes to drive the subsequent operation.
S1: Source operand [ ) Application instance
S§2: Designated bit (0sS2<15, LD X0
. X0 1000 b(i) BANI DO 5
otherwise the system reports an BLIL: I 5 =

OouT YO
Performing the NOT operation (OFF) on the state of the bit 5 (ON) in
DO(1000: 2#0000001111101000), and using the obtained value in serial
connection with other nodes (X0=ON) to determine the output state of YO in
the subsequent operation.

operand error)

®  Function description
Performing the NOT operation on the
state of the bit S2 in 871, and using
the obtained value in serial

6.15.5 BOR: Word bit contact OR instruction

LAD"ote- Applicable model VC1S VC1 VC2 VC3 VC5

~
o

BLD D) 2 Influenced flag bit
Note: The logical relationship has been manifested in the diagram, so
the BOR instruction is displayed as BLD in LAD

IL: BOR  (S1) (S2) Step length 5

Operan . .
d Type Applicable soft element Indexing
S1 INT KnX KnY | KnM KnS | KnLM | KnSM| D SD C T \Y Zz R N

Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
t
® Operand description ®  Application instance
S1: Source operand 10 2 , b X0
S2: Assignment bit (0<82<15, otherwise 1000 BOR DO 5
BLD DO 5 OUT YO

operand error will be reported)
Taking the state of the bit 5 (ON) inDO (1000:

2#0000001111101000), and using the obtained value in parallel
connection with other nodes (X0=ON) to determine the output
state ofY0 in the subsequent operation.

® Function description
Taking the state of the bit S2 in S7, and using
the obtained value in parallel connection with
other nodes to drive the subsequent operation.
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6.15.6 BORI: Word bit contact ORI instruction

LAD"ote;

| BLDI  (52) (52

the BORI instruction is displayed as BLDI in LAD

— | C )

Note: The logical relationship has been manifested in the diagram, so

Applicable model |VC1S VC1 VC2 VC3 VC5

Influenced flag bit

IL: BORI (S1) (S2) Step length 5
Operan . .
d Type Applicable soft element Indexing
S1 INT KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% z R N
Con
S2 INT |stan| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% z R N
t

® Operand description ® Application instance
S1: Source operand X0 5 2 5 LD X0
S2: Designated bit (0£S2<15, otherwise the 1000 BORI DO 5
system reports an operand error) o 8 ? ouT Yo
®  Function description Performing the NOT operation (OFF) on the state of the bit 5 (ON)
Performing the NOT operation on the state of in DO (1000: 2#0000001111101000), and using the obtained value
the bit S2in S1, and using the obtained value in in parallel connection with other nodes (X0=ON) to determine the
parallel connection with other nodes to drive the output state of Y0 in the subsequent operation.
subsequent operation.
6.15.7 BOUT: Word bit coil output instruction
LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
—— +——{ BOUT D S,
» ) ] Influenced flag bit
IL: BOUT (D) (S) Step length 5
Operan . :
d Type Applicable soft element Indexing
D INT KnY | KnM KnS | KnLM D C T \Y Zz R N
Con
S INT |[stan| KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T \% 4 R N
t
® Operand description Assigningthe state of the current energy flow to the bit S of D.
S1: Source operand ®  Application instance
S82: Designated bit (0sS2<15, otherwise the | X0 oyrs g . : LD X0
system reports an operand error) BOUT DO 4
®  Function description Assigning the state of the current energy flow(X0=0ON) to the bit 4
in DO (1000:2#0000001111101000). After execution: D0=1016
(2#0000001111111000).
6.15.8 BSET: Word bit coil setinstruction
LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
| [ BSET @ s Influenced flag bit
IL: BSET (D) (S) Step length 5
Operan . :
d Type Applicable soft element Indexing
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D INT KnY | KnM KnS | KnLM D C T \% z R N
Con
S INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% Zz R N
t
®  Operand description ®  Application instance

D: Destination operand
S2: Designated bit (0<S2<15, otherwise

the system reports an operand error)

®  Function description

Setting the bit S of D element.

6.15.9 BRST: Word bit coil reset instruction

X0 33768
BSET Do

LD X0
15 ] BSET Do 15

Setting thebit 15 in DO (1000: 2#0000001111101000) when the energy
flow is valid. After execution, D0=33768 (2#1000001111101000).

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
|— L BRST @ (s) ] )
Influenced flag bit

IL: BRST (D) (S) Step length 5
Opiran Type Applicable soft element Indexing

D INT KnY | KnM KnS | KnLM D C T \% z R N

Con
S INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R N
t
® Operand description ®  Application instance
D: Destination operand X0 T44 LD X0
. ) . BRST D0 8 ] BRST DO 8

S2: Designated bit (0=S82<15, otherwise the

system reports an operand error)

®  Function description

Clearing the bit S of D element.

Clearing thebit 8 in DO

(1000: 2#0000001111101000) when the

energy flow is valid. After execution, D0=744 (2#0000001011101000).

6.16 Comparison contact instructions

6.16.1 LD (=, <, >, <>, >=, <=): Integer comparison LDinstruction

I|_AD: . (s1) (52) ¢ N Applicable model |VC1S VC1 VC2 VC3 VC5
|—| < (51) (52) HC J
—— > e (52) = D
| o (s1) (52) —C 3 Influenced flag bit
F——— = (s1) (52 2
——— < (51) (52) HC D)
IL: LD= (s1) (S2)
LD< (s1) (S2)
LD> (s1) (S2)
LD<> (1) (s2) Step length 5
LD>= (s1) (82
LD<= (s1) (S2)
Opzran Type Applicable soft element Indexing
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Cons
S1 INT tant KnX KnY KnM KnS | KnLM | KnSM D SD C T \Y VA R N
Cons
S2 INT tant KnX KnY KnM KnS | KnLM | KnSM D SD C T \Y VA R N
® Operand description Lb= DOD1
. i 1000 -2000 Yo OuUT YO
S1: Comparison parameter 1 = 50 o i Sy LD<  DODL
S2: Comparison parameter 2 1000 -2000 bl
omparison p < m n B2 % out  vi
® Function description s s 5 LD> DO D1
Conducting the BIN comparison on [ = gl e — WD out 2
. 1000 -2000 13
the content of $7 and S2, and using i & W i e S LD<> DOD1
i ; OuUT Y3
the comparison result to drive the 1000 -2000 T4
b t ti H = bl D1 — . > LD>= DO D1
subsequent operation. ‘e s & ouT VYa
®  Application instance € n =2 LD<= DO D1
OUT Y5

Conducting the BIN comparison on the data of DO and D1, and using the
comparisonresult to determine the output state of the subsequent elements.

6.16.2 AND (=, <, >, <>, >=, <=): Integer comparison AND instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
— = (51) (52) —C D
— < (s} (52) (e J
— (s1) (s2) < D
— — <> (s1) (52) —C J)|Influenced flag bit
— = (51) (52} —C D)
— <= (s1) (52) < p;
IL: AND= (s1) (s2)
AND< (s1) (s2
AND> (s1) (S2)
Step length 5
AND< > (s1) (s2
AND>= (s1) (s2
AND<= (S1) (S2)
(0]
pzran Type Applicable soft element Indexing
Con
S1 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% z R N
t
Con
S1 INT stan| KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R N
t
® Operand description ®  Application instance
S1: Comparison parameter 1 X0 10000 2000 10 LD X0
. — i = 00 1l = 2 AND= DO D1
S2: Comparison parameter 2 5 —_— - - ouT vo
®  Function description — = < 1110 m =7 o X1
)
Conducting the BIN comparison on _ﬁ_| 5 DHLUU ﬁ'i”“"" — ﬁ 3 AND< DO D1
the content of S7 and S2, and using 13 10000 2000 13 ouTt Y1
the comparison result in serial = m?_“ m = %% X2
connection with other nodes to drive _x-4_| >= EEUUU ﬁli""u (T ﬁ 3 AND> Do D1
the subsequent operation. X5 10000 2000 15 ouT v2
—— — & I D1 —~ > LD X3
AND<> DO D1
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Condwtihg the BEN comparison on the data of DO and D1, and using the
compé&fson resufttin serial connection with other nodes to determine the
output B of tHe%dbsequent elements.

ouT Y4

LD X5
AND<= DO D1
ouT Y5

6.16.3 OR (5, <, >, <>, >=, <=): Integer comparison OR*instruction

LAD: . Applicable model [VC1S VC1 VC2 VC3 VC5
1 T ~
— = (51} (52} F
{ | C ]
——— < (51} (52) F
I | C )
I > (51} (52) J
{ | C ] Influenced flag bit
1 (s1) (52} J
| C bl
— >= (51} (s2) J
I | C J
— 1 <= (s1) (52} J
IL: OR= (S1) (S2)
OR< (S1) (S2)
OR> (S1) (S2)
Step length 5
OR<> (81) (S2)
OR>= (S1) (S2)
OR<= (S1) (S2)
Operan . ;
d Type Applicable soft element Indexing
S1 INT Co:tSta KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% 4 R v
S1 INT Cor?tSta KnX KnY | KnM KnS | KnLM | KnSM| D SD C T \% z R N

® Operand description
S1: Comparison parameter 1
S2: Comparison parameter 2

®  Function description
Conducting the comparison on the
content of 81 and S2, and using the
comparison  result in  parallel
connection with other nodes to drive
the subsequent operation.

®  Application instance

201



VC Series Micro-PLC Programming Manual

Application instructions

X0
—
1000 1000 J
H = o n
X1
—
1000 1000 J
H < o o
X2
1000 1000 J
H > it} o
X3
— |
1000 1000 J
H <& Ut} o1
X4
|
1000 1000 J
H >= o n
X5
—
1000 1000 J
H <= o o

Y2
. >

13

T4
. >

1S5
. >

LOonducti¥g the comparison on the data of DO and D1, and using the
QRsmPArf&bnresult in parallel connection with other nodes to determine the
(E%{ﬁp\ﬁ? st?(tle of the subsequent elements.

OR< DO D1

ouT Y1
LD X2
OR<> D0 D1
ouT Y2
LD X3
OR>= DO D2
ouT Y3
LD X4
OR>= DO D1
ouT Y4
LD X5
OR<= DO D1
ouT Y5

6.16.4 LDD (=, <, >, <>, >=, <=): Long integer comparison LDD%instruction

LAD: Applicable model |VC1S VC1 VC2 VC3 VC5
— D= £51) (52) —C D
| D¢ (s1) £53) < D
— (51) (52) —C b,
|—| D> (s1) (s2) —C y|Influenced flag bit
F—— = o (52) D
|—| D<= (s1) (52) —C D
IL: LDD= (s1) (82
LDD< (s1) (82
LDD> (S1) (S2)
Step length 7
LDD<> (S1) (S2)
LDD>=  (S1) (S2)
LDD<= (S1) (S2)
O
pzran Type Applicable soft element Indexing
Con
S1 DINT (stan| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \Y R y
t
Con
S2 DINT (stan| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \Y R y
t
® Operand descripton | LD=D0 D2
. 100000 200000 pii} OUTYO
S1: Comparison parameter 1 { D= 10 2 [
Sz Com arlson arameter 2 100000 200000 ¥1 LD<D0 DZ
: P P T Y 12 — D ouT Y1
® Function description 100000 200000 12 LD<> DO D2
Conducting the comparison on the [ » I e o # ouT Y2
00000 200000 =
content of S7 and S2, and using the TR oS 1133"""'"" D;' e — 2 3 LD>=D0 D2
comparison result to drive the 100000 200000 14 OUT_ V3
i H D> D0 D2 — 3 LD>= D0 D2
subsequent operation. OUT Y4
. . . 100000 200000 5
®  Application instance H D& Do D2 [l [ LD<=D0 D2
OUT Y5

Conducting the comparison on (D0,D1) and (D2,D3), and using the
comparisonresult to determine the output state of the subsequent elements.
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6.16.5 ANDD (=, <, >, <>, >=, <=): Long integer comparison ANDD *¢instruction

LAD: ;
Applicable model [VC1S VC1 VC2 VC3 VC5
— — b= G0 (s2) D
— — D¢ G (s2) O
— — (s1) (s2) ¢ 2
— ——4 bpo Gp (52) ¢ Dl|Influenced flag bit
— = »= Gu (s2) =D
— —— b= (s1) (52) < D)
IL: ANDD= (s1) (s2
ANDD< (s1) (s2
ANDD> (s1) (s2
Step length 7
ANDD<> (S1) (S2)
ANDD>=  (S1) (S2)
ANDD<=  (S1) (S2)
Operan . .
d Type Applicable soft element Indexing
S1 DINT CO:tSta KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R N
S2 DINT CO:tSta KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R N
®  Operand description LD X0
S1: Comparison parameter 1 LDD= Do b2
ouT YO
S2: Comparison parameter 2 LD X1
® Function description X0 50000 50000 0 LDD< DO D2
. . —— i = 0 12 —
Conducting the comparison on the o Sass oA i out Y1
content of 81 and 82, and using the — B/ K I 02 s S LD X2
comparison  result in  serial 12 ol #0000 12 LDD<> DO D2
P —— > I 02 =2 ouT Y2
connection with other nodes to drive 3 50000 50000 3 LD X3
the subsequent operation. _‘M'—‘ v W Df-,—- = . > |bbe> DOD2
50000 50000
——— D> I D2 ol B ouT Y3
® Application instance XS 50000 50000 15 LD X4
— — & bili] 2 = > LDD>= DO D2
ouT Y4
LD X5
LDD<= DO D2
ouT Y5

Conducting the comparison on (D0,D1) and(D2,D3), and

using the

comparisonresult in serial connection with other nodes to determine the

output state of the subsequent elements.
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6.16.6 ORD (=, <, >, <>, >=, <=): Long integer comparison ORD *¢instruction

LAD: ;

] ¢ ) Applicable model |VC1S VC1 VC2 VC3 VC5
——— D= (s1) (s2) F

— | ¢ J

— 1 D< (s1} (s2) F

— | C >

— D (s1) 52) F

— | C J Influenced flag bit

——— DO s1) (52)

[
[

—— D= s} (s2)
— | ¢ b
— D<= s1) (52
IL: ORD= (s1) (s2)
ORD< (s1) (82
ORD> (s1) (s2
Step length 7
ORD<> (s1) (82
ORD>= (s1) (82
ORD<= (s1) (s2
Operan ) .
d Type Applicable soft element Indexing
S1 DINT Co:tsta KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R N
S2 DINT Corr]\tsta KnX KnY | KnM KnS | KnLM | KnSM| D SD C \Y R N
®  Operand description - B LD X0
S1: COmparison parameter 1 100000 20000 ORD= DO D2
. 4 D= IO 2 ¥ ouT Yo
S2: Comparison parameter 2 5 %
®  Function description — 2 LD X1
P 100000 20000 ORD< DO D2
Conducting the comparison on the H < 10 02 / ouT V1
i X2 12
content of 87 and S2, and using the R, B LD X2
comparison  result in parallel 100000 20000 ORD<> DO D2
connection with other nodes to drive SR be ¥ ouT Y2
. X3 3 LD X3
the subsequent operation. |7 B
®  Application instance 100000 20000 ORD>= bo D2
H 1o 10 02 ! ouT Y3
X4 2 LD X4
100000 20000 ) ORD>: DO D2
uooou 20000
D= 10 2 y ouT Y4
xS 5 LD X5
B 2 ORD<=  DOD2
100000 20000
{ D& 0 D2 / ouT Y5

Conducting the comparison on (D0,D1) and (D2,D3), and using the
comparison result in parallel connection with other nodes to determine the
output state of the subsequent elements.
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6.16.7 LDR: Floating-point number comparison instruction

LAD: .
Applicable model |VC1S VC1 VC2 VC3 VC5
—1 R €51} (s2) —C D
—— R< (51} (52) — D
| R (st} {52} - J
— | RO (s1) (s2} —C |Influenced flag bit
—{  R»= (51) (52} —C D
—— | R<= (51) (52) [ D
IL: LDR= (s1) (S2)
LDR< (s1) (s2
LDR> (s1) (s2
Step length 7
LDR<> (S1) (S2)
LDR>= (S1) (S2)
LDR<= (S1) (S2)
(0]
p(ejran Type Applicable soft element Indexing
s1 | ReaL | D R J
tant
s2 | ragL |©O"° D R J
tant
®  Operand description LDR= DO D2
. 1000. 200. . . 1000. 299. 10 ouT Y0
S1: Comparison parameter 1 H R IO 02 2 LDR< DO D2
. i 1000, 200, .. 1000, 299. . 1
S2: Comparison parameter 2 i w W o > ouT Y1
®  Function description {000,200, 1000, 299 2 LDR> DO D2
Conducting the comparison on the i B De = out Y2
content of $7 and S2, and using the T e e IR Y (L)?JF:_O 32 D2
comparison result to drive the {000,200, 1000, 249 Y4 LDR>= DO D2
. U oR= I 2 2 -
subsequent operation. ouT va
®  Application instance I - i s I < LDR<= DO D2
ouT Y5

Conducting the comparison on (D0,D1) and (D2,D3), and using the
comparison result to determine the output state of the subsequent elements.
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6.16.8 ANDR: Floating-point number comparison instruction

LAD: Applicable model [VC1S VC1 VC2 VC3 VC5
— — r- (51) (52} ¢ D
—— —— R< (s1) £53) (e D
— — R (s1) (s2) < D
— — RO (s1) (52} — J|Influenced flag bit
— —— R= (51) {52) < b
—] = RE= 1) (52 = 2
IL: ANDR= (s1) (s2
ANDR< (s1) (s2
ANDR> (s1) (S2)
Step length 7
ANDR< > (s1) (s2
ANDR>= (s1) (s2
ANDR<= (s1) (S2)
Opiran Type Applicable soft element Indexing
Con
s1 REAL |stan D R y
t
Con
S2 REAL |stan D R y
t
® Operand description LD X0
S1: Comparison parameter 1 ANDR= DO b2
. out YO
S2: Comparison parameter 2 10 10000, 01, . ~1000, 29 10 LD X1
; " —— ¥
®  Function description ¥ - s i ANDR< DO D2
Conducting the comparison on the _|X1|—| R Ilj‘[']"'”"” - ]'Jé"”-”“ o w 1 ouT Y1
content of 87 and S2, and using the © {000,010 ~1000. 29 1 LD X2
. . . AT ST ANDR<> DO D2
comparison  result in  serial — i B W 12 H D ouT v
connection with other nodes to drive X3 10000.01...-1000.29... 13
the sub ‘ i — ————— R W 2 = LD X3
e subsequent operation. i i, ¥4 ANDR<> Y3
®  Application instance ——F— A R= I 02 el B LD X4
xS 10000.01. .. -1000, 29 15 ANDR>= DO D2
— b——— kK I 02 [ ouT Y4
LD X5
ANDR<= DO D2
ouT Y5

Conducting the comparison on (D0,D1) and(D2,D3), and using the comparison
result in serial connection with other nodes to determine the output state of the

subsequent elements.
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6.16.9 ORR: Floating-point number comparison instruction

LAD:. | - 3 Applicable model |VC1S VC1 VC2 VC3 VC5
1 I ~
| R= (s1) (s2) F
{1 C D
| R< (s1) 52) F
{ | C D]
— R (51} (52} F
|| C ) Influenced flag bit
| RO (s (s2) F
[} C )
———————  R)= (51} (52} F
{ | C )
—— 1 R& (s} (52}
IL: ORR= (s1) (s2)
ORR< (s1) (s2
ORR> (s1) (82
Step length 7
ORR< > (s1) (s2
ORR>= (s1) (s2
ORR< = (s1) (82
Operan . :
d Type Applicable soft element Indexing
Con
s1 REAL |stan D \Y R \/
t
Con
S2 REAL |stan D \Y R \/
t
T p] 0
® Operand description 4 cH D D 0
S1: Comparison parameter 1 - ]1Jg|;u:u] 50. . ]1]3[@0_50 J ORR= DO D2
S2: Comparison parameter 2 o - ouT YO
®  Function description it 2 LD X1
) . 10000, 50. . . 10000.50. . . ORR< DO D2
Conducting the comparison on the H R 0 2 P ouT vi
content.of S1 and S2, a.nd using the X2 g 5 LD X2
comparison result in para”el 10000, 50. . . 10000.50. . . ORR> DO D2
connection with other nodes to drive i R D0 2 F ouT Y2
the subsequent operation. | = 3 Py LD X3
[ Application instance 10000. 50. . . 10000. 50 ORR<> DO D2
THES T i 02 F ouT Y3
X4 T4
M > LD X4
o ORR>= DO D2
10000. 50 10000. 50
H R>= 0 D2 F ouT Y4
X5 15 LD X5
I Xz
: . ORR<= DO D2
10000.50. . . 10000, 50. ..
U Re IO 2 f ouT Y5
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Conducting the comparison on
(D0,D1) and (D2,D3), and using the
comparison  result in parallel
connection with other nodes to
determine the output state of the
subsequent elements.
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6.16.10 CMP: Instruction for setting integer comparison to ON

L AD: A”Z"Tab'e VC2 VC3 VC5
" mode
|—| 1 o S 2 @ ] Influenced flag
bit
IL: CMP (S1) (S2) (D) Step length 7
. Indexi
Operand | Type Applicable soft element ng
s1 | INT Co:fta KnX | KnY | knM | Kns [KnM|knsM| D |sD | c | T | v | z | R | ¥
S2 INT Co:tsta KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% A R N
D BOOL Y M S
®  Operand description ®  Function description
S1: Number of data or soft element to be Executing the instruction, and comparing S7 and S2 when the
compared. energy flow is valid. Making one of (D) (D+1) (D+2) ON
S§2: Number of data or soft element that is the according to its result (less, equal, or larger).
source for comparison. ®  Application instance
D: Number of the start element that is used to - o LD mo
output the result I_-_[ CWE 1000 2000 N3 1 CMP 1000 2000
M3
6.16.11 LCMP: Instruction for setting long integer comparison to ON
LAD: A"';"Tab'e VC2 VC3 VC5
" mode
|—| — rap s 20 @) ] Influenced flag
bit
IL: LCMP_ (S1) (S2) (D) Step length 9
| .
Operan Type Applicable soft element ndexi
d ng
S1 DINT Co:tsta KnX KnY | KnM KnS | KnLM | KnSM D SD C \Y A R N
S2 DINT Co:tsta KnX KnY | KnM KnS | KnLM | KnSM D SD C \Y A R N
D BOOL Y M S
® Operand description Executing the instruction, and comparing S7 and S2 when the energy flow is
S1: Comparison value 1. valid. Making one of (D) (D+1) (D+2) ON according to its result (less,

S§2: Comparison value 2. equal, or larger).

D: Number of the start element that is ®  Application instance

used to output the result. M o LD ml
, » I_-_[ LCME - zZ00non - 300000 M 1 LcMP 200000 300000 M6
® Function description
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6.16.12 RCMP: Instruction for setting floating-point number

comparison to ON

Applicable
VC2 VC3 VC5
LAD: model
— — row s 2 @ ] Influenced flag
bit
IL: RCMP_ (S1) (S2) (D) Step length 9
| .
Operan Type Applicable soft element ndexi
d ng
s1 | ReaL |Ot D R |
nt
s2 | ReaL |0 D R y
nt
D BOOL Y M S
®  Operand description Executing the instruction, and comparing S7 and S2 when the energy flow is

valid. Making one
equal, or larger).

S1: Comparison value 1.
S2: Comparison value 2.

D: Number of the start element that is

used to output the result. e

. L. —{ ECME
®  Function description

6.17 Bulk data processing instructions

6.17.1 BKADD: Bulk data addition operation instruction

of (D) (D+1) (D+2) ON according to its result (less,

®  Application instance

LD m2
500.3400 2004000 Y7 ] RCMP 500.3400  200.4000
Y7

LaD: ::':'zab'e VC3 VC5
|—| — BKADD (§£) (820 (D) (530 ] Lni:menced flag Zero flag, carry flag, and borrow flag

IL: BKADD (S1) (S2) (D) (S3) Step length 9

Opzran Type Applicable soft element In::xi
s1 INT D SD C T \% R v
s2 | INT Co:tsta D | sb| c T v R N
D INT D SD C T \Y R y
S3 INT Co:fta D Y, R

® Operand description
S1: Number of the start soft element for savingthe data
on which the addition operation is to be performed
S2: Constant for performing the addition operation, or
number of the start soft element that saves data on which
the addition operation is to be performed
D: Number of the start soft element for saving the
operation result
S$3: Data quantity

® Function description
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1. Executing the instruction, increasing S3 units 16-bit
data starting from S1 byS3 units 16-bit data (BIN) starting
from S2, and storing the operation result in S3 units
starting from D when the energy flow is valid.

2. You can directly specify a 16-bit constant in S2.
Sequentially performing, when S2 is a constant, the
addition operation on S3 units16-bit data starting from S1
and S2, and storing the operation result in S3 units
starting from D.
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6.17.2 BKSUB: Bulk data subtraction operation instruction

6.17.3 BKCMP=> < <> <= >=

Note

When the operation result overflows, the carry flag bit is
not setto ON.

Application instance

M1 1 30 31
EEATT nin nion D1000 = ]

LD M1
BKADD D10 D100 D1000 5

Sequentially increasing the contents of 5 units starting
from D10 by that of 5 units starting from D100, and
storing the operation results in 5 units starting from
D1000 when M1=ON. In this case, D1000=D10+D100,
D1001=D11+D101,----- , D1004=D14+D104.

Applicable

LAD: P VC3 VC5

|—< —— BKSUB (§£) (520 (D) 830 1 Lni:Iuenced flag Zero flag, carry flag, and borrow flag

IL: BKSUB (S1) (S2) (D) (S3) Step length 9

Opzra” Type Applicable soft element “":geXi
S1 | INT T T & - v -
s2 | INT CO:tSta b |splc | 1| v ]| RrR]| Y
D INT o & - v = -
s3 | INT Corr“tsm > R

Operand description

S1: Number of the start soft element for savingthe data
on which the subtraction operation is to be performed
S2: Constant for performing the addition operation, or
number of the start soft element that saves data on which
the subtraction operation is to be performed

D: Number of the start soft element for saving the
operation result

S3: Data quantity

Function description

1. Executing the instruction, subtracting S3 units 16-bit
data starting from S1 by S3 units 16-bit data (BIN)
starting from S2, and storing the operation result in S3
units starting from D when the energy flow is valid.

2. You can directly specify a 16-bit constant in S2.
Sequentially performing, when S2 is a constant, the
subtraction operation on S3 units 16-bit data starting

from S1 and S2, and storing the operation result in S3
units starting from D.

Note

When the operation result overflows, the carry flag bit is
not setto ON.

Application instance

M 1 30 29
BESVE D0 oo Tiooo 5 ]

LD M1
BKSUB D10 D100 D1000 5

Sequentially subtracting the contents of 5 units starting
from D10 by that of 5 units starting from D100, and
storing the operation results in 5 units starting from
D1000 when M1=0ON. In this case, D1000=D10-D100,
D1001=D11-D101, ----- , D1004=D14-D104.

: Bulk data comparison instruction

LAD: Applicable
model

VC3 VC5

1 ——1 BKCMP= (§f) (522 (D) (53)
——— ——{ BKCMP< (§f) (322 (D) (53)
— ——{ BKCMP= (5f) (32) (D) (53)
—— ——1 BECMP==5f) (%320 (D) (53)

e e e ed

Influenced flag

Zero flag, carry flag, and borrow flag

1 ——1 BKCMP==(§f) (3520 (D) (53) bit

——— ——1 BKCMP=> (SF) (52) (D)  (53)

IL: BKCMP=><,<><=>= (S81)(S2) (D) (S3) Step length 9

O Indexi
pzran Type Applicable soft element nnZX|
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Consta

s1 INT o D SD c T Y, R v
S2 INT D SD c T v R v
D | BoOL Y M s LM | SM

s3 | INT Co:fta D v R

®  Operand description When the operation result overflows, the carry flag bit is
S81: Number of the start soft element to be compared or not set ON.
saved ®  Application instance
S2: Number of the startsoft element that stores the n _— 11110 %?uu %F )
comparison source ) :

SM1GE -

D: Number of the start soft elementthat saves I [ SET  TI0 1
thecomparison result D M
$3: Data quantity BKCMP= D10 D100 YO 4

®  Function description LD SM188
1. Comparing the S3 units 16-bit data starting from S1 SETY10
with S3 units 16-bit data (BIN) starting from S2, and . .
storing the operation result in S3 units starting from D. When M1=0N, the contents of the four units starting from
2. You can directly specify a 16-bit constant in S1 D10 are compared with the contents of the four units
S.equentially performing, when S1 is a constant the; starting from D100, and the result is stored in the four
comparison on S3 units1,6-bit data starting from 31, with units starting from YO. In addition, when the comparison
that of S2, and storing the operation result in S3 units resultis all ON, Y10 turns ON.
starting from D. Sequentially comparing the contents of 4 units starting
3. Settingthe comparison set flag bit of the data block from D10 by that. of 4 un|ts. Sta“‘”? from _D1OO’ and
(SM188) when S3 units comparison results starting from storing the operation results in 4 units starting fromYO
D are ON when M1=0N. In this case, YO is set ON.

® Note

6.18 Datasheet instructions

6.18.1 LIMIT: Upper/lower limit control instruction

A"";"Tab'e VC3 VC5
mode

LF: 3

-

LAD:
I—H—[ LIMIT t8E) €820 532

Influenced flag

Zero flag, carry flag, and borrow flag

bit
IL: LIMIT (S1) (S2) (S3) (D) Step length 9
Opera . Indexi
P Type Applicable soft element
nd ng
Const
S1 INT O:tsa KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% R S
Const
S2 INT O:tsa KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% R S
S3 INT KnX | KnY | KnM | KnS | KnLM | KnSM SD R
D INT KnY | KnM | KnS | KnLM SD S

Operand description
S1: Lower limit value
S2: Upper limit value

S3: Input value to be controlled by the upper
and lower limits

D: Number of the start soft element that stores the output value
that has been controlled by the upper and lower limits

212



VC Series Micro-PLC Programming Manual Application instructions

®  Function description ®  Application instance
You can judge whether the input value specified m 10 100 0 30
in S3 is within the range of the upper and lower L - o e LD M1
limits specified by S1 and S2 so as to control LIMITDO D10 D100 D1000
and save the value in D. In this case, when
S3<S1. D=S1: when S3>S2. D=S2: when S1 Performing the limit control of DO - D10 on the content of D100,
<=S3<=S2, D=S2. and storing the obtained result in D1000 when M1=ON.In this case,

i DO(10)<=D100(30)<=D10(100), and D1000=30.

] S2 (Upper limit)

6.18.2 DBAND: Deadband control instruction

Applicable VC3 VG5
LAD: model
|—| -1 ©DBAND sF) 820 6520 D) 1 |Infl d fl
;t uenced 1agl  zero flag, carry flag, and borrow flag
1
IL: DBAND (S1) (S2) (S3) (D) Step length 9
Opera . Indexi
P Type Applicable soft element
nd ng
t
S1 INT CO::tS a KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N
t
S2 INT Co:ts a KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N
S3 INT KnX KnY | KnM KnS | KnLM | KnSM D SD
D INT KnY | KnM KnS | KnLM D SD C T
® Operand description Output (Output) D
S1: Lower limit value of the deadband o
S2: Upper limit value of the deadband N E> S1 (Lower limit)
Input 0S2 (Upper limit)
S3:nput value to be controlled by the V4 P

deadband

D: Number of the start soft element that stores ®  Application instance
the output value that has been controlled by the

ni -100 100 30 0
deadband }_-_y DEAND IO Dio i) 01000 1

®  Function description
LD M1

DBAND DO D10 D100 D1000

You can judge whether the input value specified
in S3 is within the range of the deadband

specified by S1 and S2 so as to control and Performing the deadband control of DO - D10 on the content of
save the value in D. In this case, when S3 < §1, D100, and storing the obtained result in D1000 when M1=0ON.In
D = 83-51; when S3 > §2, D = 83-S2; When this case, DO (-100)<D100(30)<D10(100), and D1000=0.

S$1<=83<=82, D=0.

6.18.3 ZONE: Zone control instruction

Applicable
LAD: model

VC3 VC5

come @@z am @ Influenced flag Zero flag, carry flag, and borrow flag

bit
IL: ZONE (S1) (S2) (S3) (D) Step length 9
Opera . Indexi
nd Type Applicable soft element ng
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Consta
S1 INT nt KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
Consta
S2 INT nt KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S3 INT KnX | KnY | KnM | KnS | KnLM | KnSM SD
D INT KnY | KnM | KnS | KnLM SD T

Operand description ®  Function description
S1: Negative deviation value that is added to You can judge the input value specified in S3 plus the deviation
the input value value specified by S1 or S2 so as to control and save the values
S2: Positive deviation value that is added to the in D. In this case, when $3<0, D=83+51; when §3>0, D=83+52;
input value when S3 =0, D=0.
83: Input value to controlled by the zone control ®  Application instance
D: Number of the start soft element that stores | W omE 0 o1 . Tt
the output value that hasbeen controlled
byzone LD M1
ZONE DO D10 D100 D1000
Performing the zone control of DO - D10 on the content of D100,
and storing the obtained result in D1000 when M1=ON.In this case,
D100(30)>0,D1000=D100(30)+D10(100), and D1000=130.
6.18.4 SCL: Coordinatesetting instruction
Applicable

model

VC3 VC5

LAD:
|—|I—[ SCL (82)  ¢82) (b) ]

Influenced flag

Zero flag, carry flag, and borrow flag

bit
IL: SCL (S1) (S2) (S3) (D) Step length 7
Opera Type Applicable soft element Indexi
nd ng
s1 | INT Cor':tSta KnX | KnY | KnM | Kns |KntM|knsM| D | s | ¢ T v R N
s2 | INT
D | INT KnY | KnM | KnS | KnLM sb | ¢ T

Operand description

S1: Input value on which coordinates are set, or number
of the soft element that stores the inputted value.

S2: Number of the start table conversion soft element
that is used to set the coordinates.

D: Number of the soft element that stores the output
value on which coordinates have been set.

Function description

1. Setting the coordinates on the input values specified
by S1 according to the specified conversion
characteristics, and storing the obtained results in the
soft element numbers specified by D.

2. The conversion for setting the coordinates is
performed based on the data table stored in soft
elements, of which the start soft element is specified by
S2. However, when the outputted data is not an integer
value, the data is outputted after rounding off the first
decimal place.

3. The coordinates are set through the conversion table.

Points of the coordinates S2
. X coordinate S2+1
Point 1 -
Y coordinate S2+2
. X coordinate S2+3
Point 2 -
Y coordinate S2+4
) X coordinate S2+2n-1
Point n (End) -
Y coordinate S2+2n

Note

1. The X data of the data table needs to be arranged in
ascending order. If only part of the data is not arranged
in ascending order and the detection is started from
button, and the operation before this part is still executed;

2. S1 must be within the range set by the data table;
Application instance
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| kS oL ato 100 oao ] Point 4 X coordinate D107 50
Y coordinate D108 40
LD M1 ) X coordinate D109 60
Point 5 i
SCL D10 D100 D1000 Y coordinate D110 0
Y
Setting the coordinates on the content of D10, and R
storing the obtained results in D1000 when M1=0ON.
Points of the coordinates D100 5 _
_ X coordinate D101 10 Point 3(30.60)_
Point 1 - /
Y coordinate D102 0 D(40) “Point 4(50,40)
Point 2 X coordinate D103 20 _ / \
Y coordinate D104 20 pomt 2(20}0)
\
Point 3 X coordinate D105 30 _ Roint 5 (60,0)
Y coordinate D106 60 Point 1(10,0)51(25) X
6.18.5 SER: Data search instruction
Applicable VC3 VG5
LAD: model
|—| - SER SE) 522 D2 ¢s22 0 |Infl d fl
bth uenced 1agl  zero flag, carry flag, and borrow flag
1
IL: SER (S1) (S2) (S3) (D) Step length 9
Opera . Indexi
P Type Applicable soft element
nd ng
S1 INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N
S2 INT Col:tSta KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N
D INT KnY | KnM KnS | KnLM D SD C T \% R N
S3 INT Consta D \% R
nt
® Operand description ®  Function description

S1: Number of the start soft element to be searched.
S2: Reference value or number of the soft element that
stores the target value for search.

D: Number of the start soft element that stores the
number of the pieces of same data, the position of the
maximum value, and the position of the minimum value.
S83: Number of units of data to be searched (1 < S3 <
256).

1. Searching S3 data starting from S1, searching the
same data as S2, and storing the obtained results in D-
D+4.

2. When the same data exists, the number of the same
data, and positions of the initial value/final value, min.
and max. value are stored in 5 soft elements starting from
D.

3. When the same data does not exist, the first 3 soft
elements store 0, and the other two are the same as
above.

Application instance

M1
SER

LD M1
SER DO D10 D100 D1000

100
1o

100

3
D100 D1000 g

8

Searchingthe contents of 8 unit starting from D10, and storing the search results in5 units starting from D1000 when M1=0ON.

The element value The element value
value to be compared Data position Search result D Value
to be searched S1
S2
D10 100 100 0 D1000 3
D11 78 1 D1001 0
D12 92 2 D1002 7
D13 100 3 D1003 5
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D14 110 4 D1004 6
D15 -20 5
D16 145 6
D17 100 7
6.19 Character string instructions
6.19.1 STRADD: String combination instruction
Applicable
VC3 VC5
LAD: model
|—| | Em— STRADD 512 D) €822 il Inﬂuenced ﬂag
bit Zero flag, carry flag, and borrow flag
IL: STRADD (S1) (S2) (D) Step length 7
Opera . Indexi
nd Type Applicable soft element ng
S1 INT String | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
S2 INT String | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
D INT KnY | KnM | KnS | KnLM D SD c T v R \/
® Operand description ® Note
S1: First string unit 1. When S1 and S2 specify a character string, a maximum of 32
S$2: Second string unit characters are allowed. The comma and the double quotation
D: String storage unit after connection mark represent the separators in the host computer software, so

the character cannot be recognized by the host computer software;

2. If '00H' is stored in both S1 and S2, then '0000H' can be added
directly to D;

®  Function description

1. Connecting the string units starting from S1

and S2, and storing them in the soft elements
starting from D when the energy flow is valid; 3. When the soft element addresses of the string unit of S1 and D

or S2 and D overlaps, the system reports the "The value of the

2. The combination of strings indicates that the
Instruction operand is illegal" error.

first character of the S2 stringis connected to
the end character of the S1 string, and the end 4. When '00H' does not appear in the corresponding soft element

identifier of the S1string is ignored. range of the string unit starting from S1 or S2, the system reports
the "The element number of the instruction operand is out of
range" error.

3. The valid data of a string unit indicates the
data starting from the specified soft element for

the string unit to the first data in which "00H" is ®  Application instance

detected. | " 12649 14134 12843
STRADD D10 o100 Diooo 1

4. When the number of connected characters is

an odd number, '00H' is added to the high byte LD M1

of the last character soft element. When it is STRADD D10 D100 D1000

even, '0000H' is added to the next element of

Connecting the string unit starting from D10 and the string unit
the last character soft element.

starting from D100, and storing the obtained result in the unit
starting from D1000 when M1=0ON.

B15---b8 b7---h0 B15—-b8 h7---b0 B15—b8 b7—b0
D10 | 0x32 | Ox31 D100| (0x38 | OX37 D1000| 0x32 | 0x31
DIL| 0x34 | 0x33 | + D101 Ox61 | 0x39 q> D1001| 0x34 | 0x33
D12 | 0x36 | 0x35 D102} 0x00 | 0x62 D1002| 0x36 | 0x35
D13 | 0x00 | 0x00 D103 0x38 | 0x37

D1004 0x61 | 0x39
D1005 0x00 | 0x62
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6.19.2 STRLEN: Instruction for detecting the string length

Applicable VC3 V5
LAD: model
|—| 1T STRLEN 52 o a Influenced flag
bit Zero flag, carry flag, and borrow flag
IL: STRLEN (S) (D) Step length 5
Opera . Indexi
P Type Applicable soft element
nd ng
INT KnX | KnY | KnM | KnS | KnLM [KnSM| D SD C T \ R y
INT KnY | KnM | KnS | KnLM D SD C T \% R N

® Operand description
S: The string unit
D:The length of the string unit
®  Function description
1. Detecting the length of the S string, and storing the
obtained value in D when the energy flow is valid.

2. The valid data of a string unit indicates the data
starting from the specified soft element for the string unit
to the first data in which "00H" is detected.

° Note

6.19.3 STRRIGHT: Instruction for reading a string from right

When '00H' does not appear in the corresponding soft
element range of the string unit starting from S, the
system reports the "The element number of the
instruction operand is out of range" error.

Application instance

M1 12549 =)
ETELEN D10 nioo ]

LD M1
STRLEN D10 D100

Detecting the length of the string unit starting from D10,
and storing the obtained result in D100 when M1=0N.

Applicable
VC3 VC5
LAD: model
|—| ———-J1 STRRIGHT ¢Si) (4 P] 522 1 Infl fl
bnit uenced flag Zero flag, carry flag, and borrow flag
IL: STRRIGHT (S1) (D) (S2) Step length 7
Opera ) Indexi
T Appl I ft elemen
nd ype pplicable soft element ng
S1 INT KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
D INT KnY | KnM | KnS | KnLM D SD C T \% R N
S2 INT Const D Vv R
ant
® Operand description 3. Adding '00H'to the high byte of the soft element that holds the
S1: The string unit last character when the number of extracted characters is an odd

D: Storing the extracted string unit

number. Adding '0000H' to the next element of the soft element

that holds the last character when it is even.

S2: Number of the extracted characters
® Function description

4. The valid data of a string unit indicates the data starting from the

specified soft element for the string unit to the first data in which

1. Extracting S2 characters starting from the
last valid character of the S1 string (not

° Note

counting '00H'), and storing them in the soft
element starting from D when the energy flow
is valid;

2. Storing "00H" in D soft element when S2 is

error.

equal to zero;

"00H" is detected.

1. When '00H' does not appear in the corresponding soft element
range of the string unit starting from S1, the system reports the
"The element number of the instruction operand is out of range"

2. 82 is greater than or equal to 0.
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3. S2 needs to be less than or equal to the
character number of the S1 string.

Extracting 3 characters from the right side of the string unit starting
from D10, and storing them in the unit starting from D100 when

®  Application instance M1=ON.
B15---b8 b7---h0
|_.4m RN U B15--8 b7--0
D10 | 0x32 | Ox31 D100| Ox35 | 0x34
LD M1 D1l | 0x34 | 0x33 ﬁ> D101| 0x00 | 0x36
STRRIGHT D10 D100 3 D12 | 0x36 | 0x35
D13 | 0x00 | 0x00
6.19.4 STRLEFT: Instruction for reading a string from left
Applicable
VC3 VC5
LAD: model
I—H—[ STRLEFT ¢§1) (D) €82 1 |Influenced flag

Zero flag, carry flag, and borrow flag

bit

IL: STRLEFT (S1) (D) (S2) Step length 7

Opera . Indexi
P Type Applicable soft element
nd ng
S1 INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N
D INT KnY | KnM KnS | KnLM D SD C T \% R N

Const

S2 INT O:tsa D Y R \/

Operand description

S1: The string unit

D: Storing the extracted string unit

S2: Number of the extracted characters

Function description

1. Extracting S2 characters rightward starting from the
left side of the S1 string, and storing them in the soft
element starting from D when the energy flow is valid;

2. Storing "00H" in D soft element when S2 is equal to
zero;

3. Adding '00H'to the high byte of the soft element that
holds the last character when the number of extracted
characters is an odd number. Adding '0000H' to the next
element of the soft element that holds the last character
when it is even.

4. The valid data of a string unit indicates the data
starting from the specified soft element for the string unit
to the first data in which "00H" is detected.
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Note

1. When '00H' does not appear in the corresponding soft
element range of the string unit starting from S1, the
system reports the "The element number of the
instruction operand is out of range" error.

2. S2 is greater than or equal to 0.

3. S2 needs to be less than or equal to the character
number of the S1 string.

Application instance

M1 12549
STELEFT D10

LD M1
STRLEFT D10 D100 3

12848
D100 3 ]

Extracting 3 characters from the left side of the string unit
starting from D10, and storing them in the unit starting
from D100 when M1=ON.

B15---b8 b7---b0

B15---b8 b7---b0
D10 | 0x32 | 0x31 D100| 0x32 | 0x31
D11 | 0x34 | 0x33 E> D101| 0x00 | 0x33
D12 | 0x36 | 0x35
D13 | 0x00 | 0x00
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6.19.5 STRMIDR: Instruction for reading any characters of a string

Applicable
model

VC3 VC5

LAD:
|—| ——— SsSTRMIDR

510 D) {520 1

Influenced flag
Zero flag, carry flag, and borrow flag

bit

IL: STRMIDR (S1) (D) (S2) Step length 7

Opera . Indexi
P Type Applicable soft element
nd ng
S1 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
D INT KnY | KnM KnS | KnLM D SD C T \% R N
S2 INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% R N

®  Operand description ® Note

1. 82 needs to be less than or equal to the character
number of the S1 string.

S81: The string unit
D:The extracted string unit

S2: Start position of the characters to be extracted
S2+1: Number of characters to be extracted (n)
Function description

2. nis greater than 2.
3. S2 is greater than or equal to 1.
4. When '00H' does not appear in the corresponding soft

element range of the string unit starting from S1, the
system reports the "The element number of the
instruction operand is out of range" error.

1. Extracting n character data of the S1 string starting
from the S2 character, and storing them in the soft
element starting from D when the energy flow is valid;

2. Adding '00H'to the high byte of the soft element that
holds the last character when the number of extracted
characters is an odd number. Adding '0000H' to the next
element of the soft element that holds the last character
when it is even.

®  Application instance

M1 12849
STEMIDE D10

LD M1
STRMIDR D10 D100 DO

Reading D1 (D1=3) characters from DO (D0=2) of the
string unit starting from D10, and storing them in the unit
starting from D100 when M1=ON.

13106 2
D100 I 1

3. The valid data of a string unit indicates the data
starting from the specified soft element for the string unit
to the first data in which "00H" is detected.

4. Performing no action when n is 0.

B15---b8 b7---b0 B15---b8 b7--b0

5. Extractingall character data of the S1 string, and D10 | 0x32 | ox31 D100| 0x33 | 0x32

storing them in the soft element starting from D when n DIl | Ox34 | 0x33 p101| OX00 | Ox34
is -1. D12| 0x36 | 0x35
D13 | 0x00 | 0x00

6.19.6 STRMIDW: Instruction for replacing any characters of a string

Applicable
VC3 VC5
LAD: model
|—| F——-1 STRMIDW ¢s1> ¢p)  ¢52) 1 ||nfluenced flag

bit Zero flag, carry flag, and borrow flag

IL: STRMIDW (S1) (D) (S2)
Opera

Step length 7

Indexi

Type Applicable soft element
nd yp pp ng
S1 INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \ R N
D INT KnY | KnM KnS | KnLM D SD C T \ R N
S2 INT KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \Y R N

®  Operand description D: The string unit to be replaced

S1: The string unit to be used S2: Start positionof the replacement
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S2+1: Number of characters to be replaced (n)
Function description

1. Replacing n character data starting from the
S2 character of the D string with n characters
data of S1 string when the energy flow is valid;
2. The valid data of a string unit indicates the
data starting from the specified soft element for

4. When the number of characters for replacement exceeds the
last character of the string unit starting from D, the extra characters
are not saved.

5. When '00H' does not appear in the corresponding soft element
range of the string unit starting from S1 and D, the system reports
the "The element number of the instruction operand is out of
range" error.

the string unit to the first data in which "00H" is ®  Application instance
detected. I_E_. st D0 B0 Do
3. Performing no action when n is 0. LD M1
4. When n is -1, the contents to the final STRMIDW D10 D100 DO
character data specified by S1 is stored in the Replacing D1 (D1=3) characters after the DO (D0=2) characters of
soft elements following the soft element the string unit starting from D100 with the first D1 (D1=3)
specified by D. characters of the string unit starting from D10 when M1=ON.
Note B15--8 b7--h0 B15--b8 b7-b0 B15--b8 b7--h0
1. S2 needs to be less than or equal to the DI0| 0x32 | 0x31 | D100 | 0x35 | Ox34 D100 | Ox31 | Ox34
character number of the S1 string. DI ox34 | 0x33 D101 | 0x37 | 0x36 i> D101| 0x33 | 0x32
2. n is greater than 2. P2 ox00 | 0x35 D102 | (0x39 | Ox38 D102| 0x39 | 0x38
3. S2 is greater than or equal to 1. D103 | 0x00 | 0x61 D103| 0x00 | Ox61
6.19.7 STRINSTR: String search instruction
Applicable

model

VC3 VC5

LAD:
|—||—[ STRINSTR (522 (520 «¢b)  ¢832 1]

Influenced flag

Zero flag, carry flag, and borrow flag

bit
IL: STRINSTR (S1) (S2) (D) (S3) Step length 9
Opera . Indexi
nd Type Applicable soft element ng
S1 INT | String D SD C T \Y R N
S2 INT D SD c T v R \/
D INT D SD c Y R \/
S3 INT const D \% R
ant
Operand description ® Note
S1: The string unit to be searched 1. When '00H' does not appear in the corresponding soft
S$2: Search source element range of the string unit starting from S1 or S2,
D: Search results .the sy§tem reports. the "The element number of the
S3: Start positionof searching instruction operand is out of range" error.
. L 2. S3 is less than or equal to the number of characters in
Function description .
) ) ) ) the S2 string.
1. Searching the same string as the S1 string starting 3. When S1 i h ter str . ;
from the the S3 character of the S2 string, and storing ) en Spectlies a character siring, @ maximum o
. . . . 32 characters are allowed. The comma and the double
the string position information of search results in D when ] )
. . quotation mark represent the separators in the host
the energy flow is valid.
) ] ) ) . computer software, so the character cannot be
2. Storing "0" in D when there is no consistent string. .
o - recognized by the host computer software.
?h No oper:a.tlor: |ipjrjformed wpen the EOSIUOTO?:% where 4. When S1 is an empty character string ('O0H'), the
€ seare _'S startedis a neg.;a ve num vlar or-. position of the S2 character string '00H' is detected (if S2
4. The valid data of a string unit indicates the data is an even number of characters, it is the position of the
starting from the specified soft element for the string unit first '00H")
to the first data in which "00H" is detected. P
®  Application instance
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M1 12849 4
STEINSTE 457 10 1100 2 ]

LD M1
STRINSTR "45" D10 D100 2

Searching the same string as the "45" starting fromthe
second character of the character string unit starting from

6.19.8 STRMOV: String transmission instruction

D10, and storing the search results in D100 when
M1=0ON.

“A5»
B15---b8 b7---b0

ASC ﬂ D10 | 0x32 | Ox31
D11 | 0x34 | 0x33 D100 =4
B15---b8 b7---b0 D12 | 0x36 | 0x35

0x35 | 0x34
o 000 | o

Applicable VC3 VC5
LAD: model
|—| ———1 STERMOV ¢8> ) ] Influenced flag
bit Zero flag, carry flag, and borrow flag
i
IL: STRMOV (S) (D) Step length 5
Opera . Indexi
P Type Applicable soft element
nd ng
INT String | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% R N
INT KnY | KnM | KnS | KnLM D SD C T \% R N

® Operand description
S: Source string unit
D: Destination unit

®  Function description
1. Transferring all data of the S string unit, including '00H",
to the element unit starting from D.
2. The valid data of a string unit indicates the data
starting from the specified soft element for the string unit
to the first data in which "00H" is detected.

® Note
1. When '00H' does not appear in the corresponding soft
element range of the string unit starting from S, the
system reports the "The element number of the
instruction operand is out of range" error.
2. When the number of characters of the S string unit is
even, '00H' is stored in LSB, and both MSB and LSB of
the corresponding position in D stores '00H".

6.20 Extension file register instructions

3. When S1 specifies a character string, a maximum of
32 characters are allowed. The comma and the double
quotation mark represent the separators in the host
computer software, so the character cannot be
recognized by the host computer software.

Application instance

M1 12349 12849
STEMOY D10 nioa 1

LD M1
STRMOV D10 D100

Transferring the character string data starting from D10
to the unit starting from D100 when M1=0ON.

B15---b8 b7---b0 B15---b8 b7---b0
D10| 0x32 | 0x31 §> D100 | 0x32 | 0x31

p11| 0x34 | 0x33 D101 | Ox34 | 0x33
D12| 0x36 | 0x35 D102 | 0x36 | 0x35
D13| 0x00 | 0x00 D103 | 0x00 | 0x00

6.20.1 LOADR: Instruction for reading data from an extension file register

LAD: Applicable model
, Influenced flag
1 vLoaADR 580 522 1] bit Zero flag, carry flag, and borrow flag
i

IL: LOADR (81) (52) Step length 5
Opera . Indexi

P Type Applicable soft element

nd ng

o | [ b PR
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s2 | Nt |Conse D
nt
® Operand description ® Note
S1: Soft element unit of the extension register for storing data 1. No operation is executed when S2 is specified as
S$2: Number of data that has been read (1 < S2 < 1024) 0.
®  Function description 2. When the storage box is not connected, if you
Reading out S2 data from S1 of the extension file execute this instruction,the system reports that there
register stored in the storage box to the soft elements is no memory card.
starting from S1 of the extension register in the PLC; 3. When S$2=1024, the execution time of the
instruction is about 80ms. You need to set the
watchdog time correctly in the practical applications.
®  Application instance
M1 5
I—-—[ LOADE RO 16 ]
LD M1
LOADR RO 16
Reading 16 data starting from RO of the memory card R
backup area, and storing these data in the 16 soft element
units starting from RO when M1=0ON.
6.20.2 SAVER: Instruction for writing data to an extension file register
LAD: Applicable model
: Influenced flag
|—' F——L. . savER ws# wszy any ] bit Zero flag, carry flag, and borrow flag
1
IL: SAVER (51) (S82) (D) Step length 7
Opera . Indexi
nd Type Applicable soft element ng
S1 INT R N
$2 INT Contstan
D INT D N
®  Operand description 3. Setting the instruction execution end flag SM189 when
81: Soft element unit of the extension register for storing the execution of the instruction execution ends.
data(only the start address of soft elements in the ® Note
segment can be specified) 1. When S2=2048, the execution time of the instruction
S2: Number of data that has been written per operation is about several hundredms. You need to set the
cycle (1 < S2 <2048) watchdog time correctly.
D: Storing number of data that has been written 2. You need to execute the INITER or INITR instruction
®  Function description to initialize the operated segments before driving the

1. Writing data from S1 - S1+2047 in the extension
register to the same unit in the storage box by 2048/S2
(if 20148 is not divisible by S2, the quotient is increased
by 1) operation cycle.

2. Storing number of data that has been written in D
during the writing process.

SAVER instruction. If the data written to the extension file
register do not match those of the extension register, the
system reports that the operation on the memory card is
incorrect.

3. When a value of 0 is specified in S2, it is executed
according to S2 = 2048.

4. Data in S1 need to be number of the start soft elementin the extension register segment. Number of the start soft elementin

each segment is as follows.

Number of the Range of writing to the
Segment

start soft memory card R backup
number

element area

Number of the Range of writing to the
Segment

start soft memory card R backup area
number

element
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0 RO RO-R2047 8 R16384 R16384-R18431
1 R2048 R2048-R4095 9 R18432 R18432-R20479
2 R4096 R4096-R6143 10 R20480 R20480-R22527
3 R6144 R6144-R8191 11 R22528 R22528-R24575
4 R8192 R8192-R10239 12 R24576 R24576-R26623
5 R10240 R10240-R12287 13 R26624 R26624-R28671
6 R12288 R12288-R14335 14 R28672 R28672-R30719
7 R14336 R14336-R16383 15 R30720 R30720-R32767

5. When no memory is connected, the system reports
that there is no memory card.
6. When hardware writing protection is performed for the
memory card, the system reports a memory card
operation error.

® Application instance

m 5 0
SAVER  ED B4 1100 ]
SMiE9 OFF
SET T ]
LD M1

6.20.3 INITR: Instruction for initializing an extension register

SAVER RO 64 D100

LD SM189

SET YO

Storing 2048 soft element data starting from RO in 2048
units starting from ERO, and storing the number of units
that are already stored in D100 when M1=ON. When the

execution of the instruction is completed, SM189=0N,
and YO=ON.

Applicable
LAD: model
I | | I INITR <S8 (52 ] Influenced flag
bit Zero flag, carry flag, and borrow flag
IL: INITR (S1) (S2) Step length 5
Opera . Indexi
P Type Applicable soft element
nd ng
s1 INT R y
s2 INT Consta
nt

® Operand description

S1: Units of the extension register and extension file register to be initialized (only the address of the start soft element in

the segment can be specified)

S2: Segments of the extension register and extension file register to be initialized (S2=1)

®  Function description

1. Initializing S2 extension registers and extension file registers starting from S1, and writing the initial value OxFFFF.

2. The initialization is executed by segments.

® Note
1. S1 needs to specify number of the start soft element in the segment. Number of the start soft element in each segment is
as follows.
Segment | Number of the Range of writing to the Segment | Number of the start Range of writing to the
memory card R backup
number start soft element area number soft element memory card R backup area
0 RO RO-R2047 8 R16384 R16384-R18431
1 R2048 R2048-R4095 9 R18432 R18432-R20479
2 R4096 R4096-R6143 10 R20480 R20480-R22527
3 R6144 R6144-R8191 11 R22528 R22528-R24575
4 R8192 R8192-R10239 12 R24576 R24576-R26623
5 R10240 R10240-R12287 13 R26624 R26624-R28671
6 R12288 R12288-R14335 14 R28672 R28672-R30719
7 R14336 R14336-R16383 15 R30720 R30720-R32767
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2. When the memory card is not used, the initialization of
the extension file register is not performed.

3. If the memory card is connected,and hardware writing
protection is performed for the memory card, the system
reports a memory card operation error.

4. The instruction can only initialize one segment for each
execution. When the memory card is used, the operation
time of initializing each segment is about 100ms. In
actual application, You need to set the watchdog time
correctly.

Application instance

M -1
IHITR

ED 1 ]
LD M1

INITR RO 1

Initializing the extension registers R - R2047 in segment
0 when M1=0ON. In the case of using a memory card, the
extension file registers ER - ER2047 are also initialized.

6.20.4 LOGR: Instruction for logging on an extension register

LAD:

Applicable
model

|—|I—[ LOGR (SF)  (52) ¢83) (84) (D) 1]

Influenced flag

Zero flag, carry flag, and borrow flag

bit
IL: LOGR (S1) (S2) (S3) (S4) (D) Step length 1
Opera . Indexi
T Applicabl ft el t
nd ype pplicable soft elemen ng
s1 INT D C T V
52 INT Consta D
nt
S3 INT R
sa INT Consta
nt
D INT D N
Operand description ® Note

S1: Object unit that performs the login

S2: Number oflogined object units (1 - 1024)

S3: Address of the start soft element unit used in login
S4: Number of soft element segments used in login (1 -
16)

D: Number of logined data

Function description

1. Continuously logining in S2 soft elements starting from
S1 until S4 segments of the extension register and the
extension file register starting starting from S3 are filled
in when the energy flow is valid.

2. Performing login in each execution cycle.

3. Storing the number of logined data in D.

1. When using the memory card, you need to initialize
the segments to be logged. If the data logged on the
extension file register is inconsistent with the data
starting from S1, the system reports that the operation on
the memory card is incorrect. In this case, you can
initialize the segments to be logged one by one through
the INITR or INITER command, or initialize all ER
elements through the menu clear instruction of the
background memory card (you need to select the user
program, global variables, data block, and system block
simultaneously). To avoid data loss, you need to backup
the memory card file content through the background
software before initialization.

2. S3 needs to specify number of the start soft element in the segment. Number of the start soft element in each segment is

as follows.
Number of the Range of writing to the
Segment g 9 Segment Number of the Range of writing to the
start soft memory card R backup
number number start soft element memory card R backup area
element area
0 RO R0-R2047 8 R16384 R16384-R18431
1 R2048 R2048-R4095 9 R18432 R18432-R20479
2 R4096 R4096-R6143 10 R20480 R20480-R22527
3 R6144 R6144-R8191 11 R22528 R22528-R24575
4 R8192 R8192-R10239 12 R24576 R24576-R26623
5 R10240 R10240-R12287 13 R26624 R26624-R28671
6 R12288 R12288-R14335 14 R28672 R28672—-R30719
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6.20.5

| 7 | R14336 | R14336-R16383

15

| R30720 | R30720-R32767

3. If there is memory hardware protection, the system reports that the operation on the memory card is incorrect.

4. Login data format

The storage address of the first
logined data
S3 - S3+S82-1

S3-S3+S2-1

D=

S2

The storage address of the second
logined data
S3 - S3+S82-1

S3+S2-S3+2S2-1

D=2S2

Data write area
1926xS4

S3+252-S3+3S2-

Login data storage area

Writing intothe location management
area

When using the data write area of
one word, the sequence is changed
from ON to OFF from 0 bits of
S3+1926%S4-1, and the next soft
element S3+1926xS4 is used when
S3+1926%S4-1 is all OFF.

S3+1926%xS4-1
—-S53+2048xS4-1

Management
area
122 x S4

Application instance

1)} 1
LOGR D0 5

1926
no

LD M1
LOGR DO 5 RO 1 D100

Logging the data of the DO-D4 unit in the RO—R2047 unit
of the segment 0, and recording the number of logined
data in D100 when M1=0ON.

INITER: Instruction for initializing an extension file register

Applicable
model

LAD:
|—|I—[ INITER ¢SF) 522 ]

Influenced flag

Zero flag, carry flag, and borrow flag

bit
IL: INITER (S1) (S2) Step length 5
Opera . Indexi
T Applicabl ft el t
nd ype pplicable soft elemen ng
s1 INT R \/
s2 INT Consta
nt

Operand description

S1: The same extension register unit that share the same
address with the extension file register unit to be
initialized(only the start address of extension register in
the segment can be specified)

S2: Segments of the extension register and extension file
register to be initialized (S2=1)

Function description

1. Initializing S2 segments of extension file registers
starting from S1 in the storage box, and writing the value
OxFFFF into it.

2. The initialization is executed by segments.

Note
1. S1 needs to specify number of the start soft element in the segment. Number of the start soft element in each segment is
as follows.
Number of th R f writing to th R f writing to th
Segment umber Of e ange or writing to the Segment Number of the start ange or writing to the
start soft memory card R backup memory card R backup
number number soft element
element area area
0 RO RO0-R2047 8 R16384 R16384-R18431
1 R2048 R2048-R4095 9 R18432 R18432-R20479
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2 R4096 R4096-R6143 10 R20480 R20480-R22527
3 R6144 R6144-R8191 11 R22528 R22528-R24575
4 R8192 R8192-R10239 12 R24576 R24576-R26623
5 R10240 R10240-R12287 13 R26624 R26624-R28671
6 R12288 R12288-R14335 14 R28672 R28672-R30719
7 R14336 R14336-R16383 15 R30720 R30720-R32767

2. If there is memory hardware protection, the system ®  Application instance

; o n ]

reports that the operation on the memory card is incorrect. | W[ INITER R 1 ]

3. When no storage box is connected, the system reports

that there is no memory card. LD M1

4. The instruction can only initialize one segment for each INITER RO 1

execution, and the operation time of initializing each Initializing the extension file registers ERO-ER2047 in

segment is about 100 ms. In actual application, You need segment 0 when M1=ON.

to set the watchdog time correctly.
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6.21 Positioning instructions

6.21.1 ZRN: Zero return instruction

LAD: Applicable model |VC1S VC1 VC2 VC3
— —_ rN (51} (s2) (53} ) Influenced flag bit
IL: ZRN  (S1) (S2) (S3) (D) Step length 1"
Operan . .
d Type Applicable soft element Indexing
Const
S1 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R N
Const
S2 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C \% R N
S3 BOOL X Y M S
D BOOL

Operand description

S1: Zero return speed, specifying the speed at which the
zero return starts.

32-bit instruction.

S2: Crawling speed, the lower speed after the specified
near-point dog signal (DOG) is turned ON.

83: DOG to be inputted in X element.

When an element other than the input relay (X) is
specified, the position offset of the zero point increases
due to the influence of the PLC calculation cycle.

D: Start address of the high-speed pulse output.
Function description

Taking YO as an example. When SM276 clearing signal
is valid, and elements specified by the SM281 clearing
signal are invalid, Y10 is the output port of the clearing
signal. When elements specified by the SM281 clearing
signal are invalid, Y (N) specified by SD175 is the output
port of the clearing signal.

Note

1. Because the ZRN instruction is incapable of searching
for DOG automatically, it is required to start the zero
return operation further than the front end of DOG
detection device.

Time sequence diagram
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2. During the zero return process, the value of the current
value register decreases.

3. The min. output pulse frequency that can be outputted
actually, is determined by the formula below:

F o[ Finex500
- T

In the above formula, F,, indicates the max. speed

while T indicates the acceleration/deceleration time
withthe unit of ms. The calculation result Fminfacc is the
limit value of min. output frequency.

4. For the pulse output frequency, the calculated
frequency is output even if a value less than the
calculated one is assigned. The frequency of the starting
section of ACC and end part of DEC cannot be less than
the above calculation result. If the max. speed is lower
than the above calculation result, there is not pulse
output.

5. Crawling speed needs to be larger than zero and less
than one tenth of the max. speed.

6. For details, refer to Chapter 11 "User Guide for
Positioning Function".
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6.21.2 PLSV:Variable speed pulse output instruction

LAD: Applicable model lyc1g ye1 ve2 ve3
|_| L PLsv ¥ @ 2) ] Influenced flag bit
IL: PLSV (S) (D1) (D2) Step length 8
Operan . .
q Type Applicable soft element Indexing
Const
S DINT ;):ts KnX KnY KnM KnS | KnLM | KnSM D SD C \% R N
D1 BOOL
D2 BOOL M S

Operand description

S: Output pulse frequency (Hz)

32-bit instruction.

D1: Start address of the high-speed pulse output.

D2: Start address of the rotating direction signal output.
Corresponding to the positive/negative condition of S, it
acts as follows:

. When S is positive: D2 is ON.

. When S is negative: D2 is OFF.

Function description

1. You can change the output pulse frequency (S) freely
even in the high-speed pulse output state.

2. Because there is no acceleration or deceleration
during the start/stop, if buffer is needed during the start
or stop, it is recommended to use the RAMP instruction
to change the value of the output pulse frequency (S).
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3. During the process of the high-speed pulse output,
when the energy flow driven by the instruction turns OFF,
the output stops without deceleration.

4. If the high-speed pulse output monitoring is ON, the
energy flow driven by the instruction is not driven by the
instruction again after the energy flow turns OFF.

5. The direction is determined by the positive or negative
nature of S.

Note

1. PLSY, PLS, and positioning instructions can output the
high-speed pulses port. It is not allowed to use these
instructions for high-speed pulse output on the same port
at the same time.

2. For details, refer to Chapter 11 "User Guide for
Positioning Function".



VC Series Micro-PLC Programming Manual

Application instructions

6.21.3 DRVI: Relative position control instruction

— — orRv1 sD) (52) (1) 02) |influenced flag bit

IL: DRVI  (S1) (S2) (D1) (D2) Step length 1

Operan ) :

d Type Applicable soft element Indexing
Const

S1 DINT ant KnX KnY | KnM | KnS | KnLM | KnSM | D SD C \% R N
Const

S2 DINT ant KnX KnY | KnM | KnS | KnLM | KnSM | D SD C \% R N

D1 BOOL

D2 BOOL Y M S

Operand description SD303 Current position value in the positioning
. e instructionoutputted through Y7 (LSB)

S1: Number of output pulses (relatively specified) - .

2. During the reverse rotation, the value of current value

S2: Output pulse frequency (Hz). i

D1: Start add  the hiah 4 oul tout register decreases.

: Start address of the high-speed pulse output. . L . "
9 ) P ) P ) ) P 3. The rotating direction is determined by the positive or

D2: Start address of the rotating direction signal output. .

] . ) 7 ) negative nature of S1.

Corresponding to the positive/negative condition of S, it . ) ) ) )

4. During the execution of the instruction, even if the

actsas follows:
When S1 i tive: D2 is ON contents of the operands are changed, these changes
en Is positive: IS ) cannot be displayed in the current operation and can only

*  When S1is negative: D2 is OFF. take effect at the next execution of instruction.

Function description 5. During the execution of the instruction, the output
1. S1 corresponds to the following current value decelerates to stop when the energy flow driven by the
registers as a relative position. instruction turns OFF. The execution completion flag SM
SD162 Current position value in the positioning does not act at the moment.

instructionoutputted through Y0 (MSB) 6. If the high-speed pulse output flag is ON, the energy
SD163 Current position value in the positioning flow driven by the instruction is not driven by the
instructionoutputted through YO (LSB) . . .
— : ~ instruction again after the energy flow turns OFF.
SD182 Current position value in the positioning
instructionoutputted through Y1 (MSB) ® Note
SD183 Current position value in the positioning 1. The min. output pulse frequency that can be outputted
instructionoutputted through Y1 (LSB) actually, is determined by the formula below:
SD202 Current position value in the positioning
instructionoutputted through Y2 (MSB) E _ Fnax X900
SD203 Current position value in the positioning e T
instructionoutputted through Y2 (LSB) In the above formula, F,_ indicates the max. speed
Current position value in the positioning . L . . .
SD222 instructionoutputted through Y3 (MSB) while T indicates the acceleration/deceleration time
SD223 Current posmon value in the p05|t|on|ng withthe unit Of ms. The calculation result Fmin_acc is the
instructionoutputted through Y3 (LSB) limit value of min. output frequency.
Current position value in the positioning
SD242 instructionoutputted through Y4 (MSB) 2. For thg pulse output frequency, the calculated
a3 Current position value in the positioning frequency is output even if a value less than the
instructionoutputted through Y4 (LSB) calculated one is assigned. The frequency of the starting
SD262 Current position value in the positioning section of ACC and end part of DEC cannot be less than
instructionoutputted through Y5 (MSB) the above calculation result. If the max. speed is lower
SD263 Current position value in the positioning than the above calculation result, there is not pulse
instructionoutputted through Y5 (LSB) outout
SD282 Current position value in the positioning put.
instructionoutputted through Y6 (MSB) 3. Crawling speed needs to be larger than zero and less
SD283 Current position value in the positioning than one tenth of the max. speed.
instructionoutputted through Y6 (LSB) 4. For details, refer to Chapter 11 "User Guide for
Current position value in the positioning T —
SD302 instructionoutputted through Y7 (MSB) Positioning Function”.
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6.21.4 DRVA: Absolute position control instruction

LAD: Applicable model |VC1S VC1 VC2 VC3
—— }—— DRVA ) 52 DI 0z,
| 1 52 ) v ] Influenced flag bit
IL:DRVA (S1) (S2) (D1) (D2 Step length 1
Operan
pd Type Applicable soft element Indexing
Const
s1 | DINT ::ts KnX | KnY | KnM | KnsS |KnLM |knSM| D | sD | ¢ v R v
Const
s2 | DINT ::ts KnX | KnY | KnM | Kns |KnLM |knSM| D | sD | ¢ v R v
D1 BOOL
D2 BOOL M S
Operand description SD303 Current position value in the positioning
S1: Target position (absolutelyspecified) instructionoutputted through Y7 (LSB)
$2: Output pulse frequency (Hz) 2. I?utrlngcgi the reverse rotation, the value of current value
- . register decreases.
32-bit instruction. 3 ?I'h q g d by th
, . The rotating direction is determine the positive or
D1: Start address of the high-speed pulse output. For negative nat ?e of S1 y P
. ivi u .
VC1S, only YO or Y1 can be designated. 4 ?3 nq th i f the instruct  th
, . Durin e execution of the instruction, even if the
The PLC output need to adopt transistor output mode. 9
D2 S dd tth inq directi ol contents of the operands are changed, these changes
- Start address of the rotating direction signal output. cannot be displayed in the current operation and can only
If the pulse is transmitted in forward direction, D2 is ON, take effect at the next execution of instruction.
other\{vlse b2 'S.' O_FF' 5. During the execution of the instruction, the output
Function description decelerates to stop when the energy flow driven by the
1. 81 corresponds to the following current value registers instruction turns OFF. The execution completion flag SM
as a relative position. does not actat the moment.
SD162 ?“'tfe”tt_posmfn :’ta':‘:hi” th??;it,i;g:g 6. If the high-speed pulse output flag is ON, the energy
instruc 'Ono_u_ putte _mug ( . ) flow driven by the instruction is not driven by the
SD163 Current position value in the positioning instructi in after th fl ¢ OFF
instructionoutputted through YO (LSB) Instruction again aiter the energy fiow turns :
SD182 Current position value in the positioning o Note

instructionoutputted through Y1 (MSB) 1. The min. output pulse frequency that can be outputted

SD183 Current position value in the positioning actually, is determined by the formula below:
instructionoutputted through Y1 (LSB)
SD202 (_:urrent_posmon value in the positioning me = max

instructionoutputted through Y2 (MSB) - \! T
SD203 Qurrent _pos't'on value in the positioning In the above formula, F_,, indicates the max. speed

instructionoutputted through Y2 (LSB) ) o ) ) ] .
S22 Current position value in the positioning while T indicates the acceleration/deceleration time with

instructionoutputted through Y3 (MSB) the unit of ms. The calculation result Fmin_accis the limit
SD223 (?urrent position value in the positioning value of min. output frequency.

instructionoutputted through Y3 (LSB)

Current position value in the positioning 2. For the pulse output frequency, the calculated
sb242 instructionoutputted through Y4 (MSB) frequency is output even if a value less than the
SD243 Current position value in the positioning calculated one is assigned. The frequency of the starting

instructionoutputted through Y4 (LSB) section of ACC and end part of DEC cannot be less than
SD262 Current position value in the positioning the above calculation result. If the max. speed is lower
instructionoutputted through Y5 (MSB) . .
— - —— than the above calculation result, there is not pulse
SD263 Current position value in the positioning
instructionoutputted through Y5 (LSB) output.
SD282 Current position value in the positioning 3. Crawling speed needs to be larger than zero and less
instructionoutputted through Y6 (MSB) than one tenth of the max. speed.
SD283 C,:U"em Posmon value in the positioning 4. For details, refer to Chapter 11 "User Guide for
instructionoutputted through Y6 (LSB) o .
SD302 Current position value in the positioning Positioning Function®.
instructionoutputted through Y7 (MSB)
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6.21.5 DSZR: Instruction for zero return with DOG

Applicable
. VC1 VC2 VC3
LAD: model
|—| —— DSZR (S1) (52) (1) D2) ] |influenced flag
bit
IL: DSZR (S1) (S2) (D1) (D2) Step length 9
Operan ) Indexi
Type Applicable soft element
d ng
S1 BOOL X Y M S
S2 BOOL
D1 BOOL
D2 BOOL Y M S

Operand description

S1: Specifying the soft element number of DOG. When
an input soft element is designated, the position offset of
the zero point increases due to the influence of the PLC
calculation cycle.

S2: Specifying the soft element number of the input zero
signal. Range: X0 - X7.

D1: Specifying the pulse number of the output pulses.
D2: Specifying the output object number of the rotating
direction signal.

Function description

The ZRN instruction that permits the use of DOG signal
and zero signal. There is FWD and REV limits. The ZRN
action depends on the ZRN position. A clearing signal is
sent after the instruction ends.

Back end Frontend Zero return speed
DOG

[ DOG] FWD limit

< 3 OriAgin <

1. When the starting position is before passing DOG:

REV‘Iimit

. REV action
Crawling speed :

—- Base speed
1

~

FWD action

1)Starting the ZRN action through executing the
ZRN instruction.
2) Moving toward the ZRN direction atzero return
speed.
3) Starting to decelerate to the crawling speed once
the front end of DOG is detected.
4) Stopping once the first zero signal is detected
again after detecting the back end of DOG.

2. When the starting position is within DOG:
1)Starting the ZRN action through executing the
ZRN instruction.
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2) Moving toward the opposite direction ofthe ZRN
direction atzero return speed.

3) Decelerating to stop afterdetecting the front end
of DOG.(leaving DOG)
4) Moving toward the ZRN direction at zero return
speed. (entering DOG again)
5) Starting to decelerate to the crawling speed once
the front end of DOG is detected.
6) Stopping once the first zero signal is detected
after detecting the back end of DOG.
3. When the starting position is in DOG OFF (after
passing DOG):
1)Starting the ZRN action through executing the
ZRN instruction.
2) Moving toward the ZRN direction atzero return
speed.
3)Decelerating to stop after detecting the reverse
limit.
4) Moving toward the opposite direction ofthe ZRN
direction at zero return speed.
5) Decelerating to stop after detecting the front end
of DOG.(detecting (leave) DOG)
6) Moving toward the ZRN direction at zero return
speed.
7) Starting to decelerate to the crawling speed once
the front end of DOG is detected.
8) Stopping once the first zero signal is detected
after detecting the back end of DOG.
4. When the starting position is in limit switch position
(FWD or REV limit):
1)Starting the ZRN action through executing the
ZRN instruction.
2) Moving toward the opposite direction ofthe ZRN
direction at zero return speed.
3) Decelerating to stop after detecting the front end
of DOG.(detecting (leave) DOG)
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4) Moving toward the ZRN direction at zero return
speed. (entering DOG again)
5) Starting to decelerate to the crawling speed once
the front end of DOG is detected.
6) Stopping once the first zero signal is detected
after detecting the back end of DOG.
Note
1. PLSY, PLS, and positioning instructions can output the
high-speed pulses port. It is not allowed to use these
instructions for high-speed pulse output on the same port
at the same time.

than the above calculation result, there is not pulse
output.

4. Crawling speed needs to be larger than zero and less
than one tenth of the max. speed.

5. For details, refer to Chapter 11 "User Guide for
Positioning Function”.

Application instance

Parameters such as the max. speed, base speed,
acceleration/deceleration time, zero return speed, and
crawling speed can adopt default values or can be reset
through the soft element assignment.

2. The min. output pulse frequency that can be outputted Sh wov 100000 éggggu
actually, is determined by the formula below: L ]
100
E _ [Fye X500 [ mav o 100 50204 1
min_acc T S000
MOV 5000 50205
In the above formula, F,, indicates the max. speed, i ]
while T indicates the acceleration/deceleration time,, r omov zooo EESET ]
withthe unit of ms. The calculation result Fminfacc is the 8000
limit value of min. output frequency. t oy s s ]
3. For the pulse output frequency, the calculated Executingthe DSZR instruction:
frequency is output even if a value less than the Mg 0FF OFF OFF 0FF
calculated one is assigned. The frequency of the starting { DSZR MO 10 1 T
section of ACC and end part of DEC cannot be less than
the above calculation result. If the max. speed is lower
6.21.6 DVIT: Interrupt positioning instruction
Applicable
. VC1
LAD: model
|—| DVIT (51) (52) (1) (D2) 1 |Influenced flag
bit
IL: DVIT (S1) (S2) (D1) (D2 Step length 1
| .
Operan Type Applicable soft element ndexi
d ng
Consta
S1 DINT nt KnX | KnY | KnM | KnS | KnLM [ KnSM| D SD C \% R N
Consta
S1 DINT nt KnX | KnY | KnM | KnS | KnLM [ KnSM| D SD C \% R N
D1 BOOL
D2 BOOL M S

Operand description

S1: Specifying the number of output pulses after the
interrupt (relative address).

S2: Specifying the output pulse frequency.
D1:Specifying the output number of the output pulses.
D2: Specifying the output object number of the rotation
direction signal.

Function description

1. When the interrupt is generated, the pulse is output at
the specified frequency and the specified number of
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pulses.SM284 is valid for interrupt input function; SD176
is the designation of interrupt input function; SM283 is
the logic inversion soft element of the interrupt input
signal. The logic inversion determines whether the
interrupt soft element generates an interrupt by ON or
OFF.

2. The designation method of the interrupt input is as
below: SM284 is set to ON.

3. Designating a input number (X0-X7) as the interrupt
input in SD176, or designating the user interrupt
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instruction soft elements, in which the LSB of SD176
correspond to the interrupt input used by the pulse output
YO0, and the MSB corresponds to the interrupt input used
by the pulse output Y1.

Set Setting content
value
0 Designating X0 as the interrupt input signal
1 Designating X1 as the interrupt input signal
7 Designating X7 as the interrupt input signal
8x1 Designating the user interrupt instruction soft
element** as the interrupt input signal
Pulse output soft User interrupt
element instruction soft
element
YO SM285
Y1 SM305
Y2 SM325

In the above formula, F,,, indicates the max. speed,
while T indicates the acceleration/deceleration time,
withthe unit of ms. The calculation result Fminfacc is the
limit value of min. output frequency.

3. For the pulse output frequency, the calculated
frequency is output even if a value less than the
calculated one is assigned. The frequency of the starting
section of ACC and end part of DEC cannot be less than
the above calculation result. If the max. speed is lower
than the above calculation result, there is not pulse
output.

4. When the number of output pulses is less than the
number of pulses required for deceleration, the
frequency can be decelerated.

5. For details, refer to Chapter 11 "User Guide for
Positioning Function”.

®  Application instance

® Note "o OFF OFF
2 — IVIT 9000 1000 b (1] 11 1
1. PLSY, PLS, and positioning instructions can output
the high-speed pulses port. It is not allowed to use
these instructions for high-speed pulse output on the
same port at the same time.
2. The min. output pulse frequency that can be
outputted actually, is determined by the formula below:
/F x 500
Fmin_acc: maxf
6.21.7 STOPDV: Pulse output stop instruction
Applicable
VC3
LAD: model
H L STOPDV (51) (520 (53 @ ]
Influenced flag
bit
IL: STOPDV (S1) (S2) (S3) (D) Step length 12
Operan
pzr Type Applicable soft element Indexing
s1 DINT C::tSt KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C v y
S2 DINT C::tSt KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C v y
Const
S3 DINT zrr:ts KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C v y
D BOOL Y

® Operand description

S1: Number of output pulses after the instruction is
executed (relative address).

S2: Base speed during the deceleration.

S3: Time for deceleration from the original output speed
to the base speed.

D: Number of the output point corresponding to the high-
speed pulses.
® Function description
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1. Executing the STOPDV instruction. It can started
during the execution process of the PLSY, PLS, and
positioning instructions, and stops the output action of
the specified axis.

2. When the drive energy flow of the instruction is ON,
the pulse output stops after running the specified number
of pulses. When the specified number of pulses is 0, the
instruction stops its output actionimmediately. When the
specified number of pulses is greater than 0, the
instruction continues the original output action first, then
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decelerates to the base speed, and stops the output
action when the base speed is reached.

3. The base speed and acceleration/deceleration time
are also set in the special data register of the output axis.
The execution of the instruction does not change the
setting of the special data register. The base speed and
acceleration/deceleration time during the execution of
the instruction are executed according to the set
instruction operand instead of using the configuration in
the special data register.

4. The direction signal of the output axis does not need
to be specified, and the direction signals specified in the
original PLSY, PLS, and positioning instructions are
automatically recognized. The ON/OFF state of the
direction signal is not changed during the execution of
the instruction.

Note

1. The min. output pulse frequency that can be
outputted actually, is determined by the formula below:
Foo- Foax %500

- T
In the above formula, F,,, indicates the max. speed, set
via SD85 and SD86 while T indicates the
acceleration/deceleration time, set via SD87, withthe unit
of ms. The calculation result Fmin_acc is the limit value of
min. output frequency.
2. For the pulse output frequency S2, the calculated
frequency is output even if a value less than the
calculated one is assigned.The frequency of the starting
section of ACC and end part of DEC cannot be less than
the above calculation result. If the max. speed is lower
than the above calculation result, there is not pulse
output.
3. When the number of output pulses is less than the
number of pulses required for deceleration, the
frequency can be decelerated.
4. The output point number D corresponding to the high-
speed pulses can specify YO, Y1, Y2,Y3, Y4, Y5, Y6, and
Y7.
5. When the instruction is executed, if the output axis is
already in the stop state, no operation is performed; if the
output axis is executing the LIN, CW, or CCW
instructions, no operation is performed.

6. For details, refer to Chapter 11 "User Guide for
Positioning Function".

Application instance

In the main program, you can try out the PLSY instruction
to drive YO. The energy flow is controlled by the MO
element:

N
o
ig PLSY 10000 o 10 ]

Setting the interrupt source for the interrupt subprogram,
for example:

s x|
Rt ¢ [T =l
izl | [ERA ETHATE (PR =5) ]
R ¢
B miE |

Adding the following statement to the interrupt

subprogram:

OFF

WO Mz
STOFDY 30000 500 4000 To 1

OFF
EST MO ]
In the above instruction, when X6 is set to ON, YO
outputs some pulses and then decelerates to stop. If X6
is set to ON until YO stops completely, 30,000 pulses are
outputted, which is not affected by the scan cycle.

For example, operand 1 in the STOPDV instruction in

INT_1, is 0, the diagram is as shown below:

OFF

N2
L STOPIV 0 0 0 10 ]

OFF
EST MO ]

When the interrupt source event occurs (hereby referring
to the rising edge of X6), YO stops immediately and is
notaffected by the scan cycle.

Note that when the STOPDV instruction is called, it is
necessary to cut off the energy flow of the high-speed
instruction executed for YO in the main function to
prevent the high-speed output from being restarted by
scanning the instruction in the main function after YO is
stopped.

6.21.8 LIN: Linear trajectory interpolation instruction

Applicable ve3
LAD: model
H T LN () @) @2 ®3) 2 ]
Influenced flag
bit
IL:LIN (S) (D1) (D2) (D3) (D4) Step length 12
Operan . :
d Type Applicable soft element Indexing

234



VC Series Micro-PLC Programming Manual

Application instructions

S DINT D
D1 BOOL Y
D2 BOOL Y
D3 BOOL Y
D4 BOOL Y

Operand description

S: The start address of the parameter table storage area.
D1: The output point number corresponding to the X-axis
pulse signal (or positive pulse signal). Only YO can be
specified.

D2: The output point number corresponding to the X-axis
direction signal (or negative pulse signal). Only Y1 can
be specified.

D3: The output point number corresponding to the Y-axis
pulse signal (or positive pulse signal). Only Y2 can be
specified.

D4: The output point number corresponding to the Y-axis
direction signal (or negative pulse signal). Only Y3 can
be specified.

Function description

1. Moving to the target position along a straight trajectory
at the specified vector speed.

2. Parameter table definition

D element Content
S Reserved
Action mode and output logic relationship
(configuration code in decimal)
Con Mode Output logic
figur
atio
n
Pulse+direction
00 In(a:lr fment (Forward:
S+1 ype ON/reverse: OFF)
o1 Increment Forward
al type pulse+reverse pulst
Absolute Pulse+direction
10 value (Forward:
type ON/reverse: OFF)
Absolute
11 value Forward
pulse+reverse puls
type
S+2 Resultant speed initial speed Fmin (Hz)
(MSB)
S+3 Resultant speed initial speed Fmin (Hz)
(LSB)
sS4 Resultant speed max. speed Fmax (Hz)
(MSB)
S5 Resultant speed max. speed Fmax (Hz)
(LSB)
S+6 Acceleration/deceleration time T (ms)
(MSB)
S+7 Acceleration/deceleration time T (ms)
(LSB)
S48 X-axis target position (moving distance)
(MSB)
S+9 X-axis target position (moving distance)
(LSB)
Y-axis target position (moving distance)
S+10 (MSB)
Y-axis target position (moving distance)
S+11 (LSB)

Among which:
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(1) In the incremental mode, the trajectory target
adopts the relative address, which refers to the moving
distance from the current position to the X and Y axes
during the target period.

(2) In the absolute value mode, the trajectory target
adopts an absolute address, which refers to the absolute
position coordinates of the target position on the Xand Y
axes.

Note

1. The output point numbers D1 and D3 corresponding
to the two output axis pulse signals (or forward pulse
signals) in the instruction must be used in groups. When
the output group can only designatedas YO and Y2, Y1
and Y3 are used in combination with YO and Y2
respectively to provide the direction signal or negative
pulse output signal.

2. The output group (YO and Y2) can be specified as
"Pulse + direction" mode or "Positive pulse + negative
pulse" mode, the max. speed of the single axis is 200k
while the resultant speedis a max.of 200K.

3. The setting range of the moving distance for each axis
is -8388608-+8388607 pulses.

4. 1t is not allowed to use multiple PLSY, PLS, or
positioning instructions on the same high-speed pulse
output port at the same time.

5. The range of acceleration and deceleration time is 5-
5000ms.

6. Only trapezoidal acceleration/deceleration is
supported, and the deceleration time cannot be set alone.
7. The completion interrupt only supports one (YOY1)
interrupt.

Application instance
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b}

SML

Mo

0
moy o0 1100 1
Configuration
code
1000
Moy 1000 D102 1
Initial speed
20000
0¥ 20000 D104 1
Max. speed
200
oy 200 D108 ]
Acceleration/de
celeration time
300000
oMoy 300000 e ]
X-axis moving
distance
400000
oy 400000 1o ]
Y-axis moving
distance
0 OFF OFF OFF
LIN D100 b n 12
Configuration X-axis X-axis Y-axis
code pulse direction pulse

OFF

13
Y-axis
direction

236
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6.21.9 CW: Clockwise arc trajectory interpolation

Applicable
VC3
LAD: model
H T oW () @) @2 ®3) 2 ]
Influenced flag
bit
IL:CW (S) (D1) (D2) (D3) (D4) Step length 12
Operan . .
d Type Applicable soft element Indexing
S DINT D
D1 BOOL Y
D2 BOOL Y
D3 BOOL Y
D4 BOOL Y

Operand description

S: The start address of the parameter table storage area.
D1: The output point number corresponding to the X-axis
pulse signal (or positive pulse signal). Only YO can be
specified

D2: The output point number corresponding to the X-axis
direction signal (or negative pulse signal). Only Y1 can
be specified.

D3: The output point number corresponding to the Y-axis
pulse signal (or positive pulse signal). Only Y2 can be
specified.

D4: The output point number corresponding to the Y-axis
direction signal (or negative pulse signal). Only Y3 can
be specified.

Function description

1. Moving to the target position along the arc trajectory in
the clockwise direction at the specified line speed.

2. Parameter table definition

D element Content
Arc formation method
Con Mode
figur
S atio
n
0 Center position designation
1 Passing position designation
Action mode and output logic relationship
(configuration code in decimal)
Con Mode Output logic
figur
atio
n
Pulse+direction
00 Inclrement (Forward:
S+1 altype ON/reverse: OFF)
o1 Increment Forward
al type pulse+reverse pulsi
Absolute Pulse+direction
10 value (Forward:
type ON/reverse: OFF)
Absolute Forward
11 value
pulse+reverse puls
type
S+2 Resultant speed initial speed (MSB)
S+3 Resultant speed initial speed (LSB)
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S+4 Resultant speed (MSB)
S+5 Resultant speed (LSB)
S+6 Acceleration/deceleration time T (ms)
(MSB)
S+7 Acceleration/deceleration time T (ms)
(LSB)
S+8 X-axis moving distance (target position)
(MSB)
S+9 X-axis moving distance (target position)
(LSB)
Y-axis moving distance (target position)
S+10 (MSB)
Y-axis moving distance (target position)
S+11 (LSB)
S+12 X-axis qqordinate_ of the_ circle center
position/passing point (MSB)
S+13 X-axis c_o_ordinate_ of the_ circle center
position/passing point (LSB)
S+14 Y-axis qqordinatg of thg circle center
position/passing point (MSB)
S+15 Y-axis c‘o.ordinate‘ of the‘ circle center
position/passing point (LSB)

Among which:

(1) In the incremental mode, the trajectory target
adopts the relative address, which refers to the moving
distance from the current position to the X and Y axes
during the target period.

(2) In the absolute value mode, the trajectory target
adopts an absolute address, which refers to the absolute
position coordinates of the target position on the X and Y
axes.

Note

1. The output point numbers D1 and D3 corresponding
to the two output axis pulse signals (or forward pulse
signals) in the instruction must be used in groups. When
the output group can only designatedas YO and Y2, Y1
and Y3 are used in combination with YO and Y2
respectively to provide the direction signal or negative
pulse output signal.

2. The output group (YO and Y2) can be specified as
"Pulse + direction" mode or "Positive pulse+ negative
pulse" mode, and the max. speed is 200k.

3. The setting range of the moving distance for each axis
is -8388608-8388607 pulses.
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4. It is not allowed to use multiple PLSY, PLS, or
positioning instructions on the same high-speed pulse
output port at the same time.

5. The coordinates of the passing point specified in the
passing position mode refer to the passing position of the

You can adopt the incremental type, the displacement of
the end point to the start point is (4000, -4000), and the
displacement of the center to the start point is (4000, 0).

You can program like this:

entire circle, but the user-defined trajectory path may not L wo
pass through this point. Configuration code
6. The range of acceleration and deceleration time is 5-
5000ms oy 1000 moa
7. Only trapezoidal acceleration/deceleration is
supported, and the deceleration time cannot be set alone. oy 4000 nes )
8. The completion interrupt only supports one (YOY1) s mang dtanee
interrupt. oy -4000 Do ]
[ App”cation instance Y-axis moving distance
Assuming the current position value of the SD element is o
oMoy 4000 Dz 1
(2000, 5000), and you want to draw the arc shown in the
following figure: ’
ooy 0 D114 1
Relative position of Y-axis of the circle center
A
w0 1] oF N L N
L S Do Yo 1 2 3 ]
et mise g e e
)
N
2]
a )
2 Start point Center
» (2000,5000) (6000,5000)
3
>- .
Endpoint
(6000,1000) >
X-axis (SD200)
6.21.10 CCW: Counterclockwise arc trajectory interpolation instruction
Applicable
VC3
LAD: model
H T coW () @1 @2 ®3) 2 ]
Influenced flag
bit
IL:CCW (S) (D1) (D2) (D3) (D4) Step length 12
Operan
pd Type Applicable soft element Indexing
S DINT D
D1 BOOL Y
D2 BOOL Y
D3 BOOL Y
D4 BOOL Y

® Operand description
S: The start address of the parameter table storage area.

D1: The output point number corresponding to the X-axis
pulse signal (or positive pulse signal). Only YO can be
specified.
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D2: The output point number corresponding to the X-axis
direction signal (or negative pulse signal). Only Y1 can
be specified.

D3: The output point number corresponding to the Y-axis
pulse signal (or positive pulse signal). Only Y2 can be
specified.
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D4: The output point number corresponding to the Y-axis
direction signal (or negative pulse signal). Only Y3 can
be specified.

Function description

1. Moving to the target position along the arc trajectory in
the counter clock wise direction at the specified line
speed.

2. Parameter table definition

D Content
eleme
nt
Arc formation method
Con Mode
figur
S atio
n
0 Center position designation
1 Passing position designation
Action mode and output logic relationship
(configuration code in decimal)
Con Mode Output logic
figur
atio
n
Pulse+direction
00 Inclr ement (Forward:
S+1 al type ON/reverse: OFF)
o1 Increment Forward
al type pulse+reverse pulse
Absolute Pulse+direction
10 value (Forward:
type ON/reverse: OFF)
Absolute Forward
11 value
pulsetreverse pulse
type
S+2 Resultant speed initial speed (MSB)
S+3 Resultant speed initial speed (LSB)
S+4 Resultant speed (MSB)
S+5 Resultant speed (LSB)
S+6 Acceleration/deceleration time T (ms) (MSB)
S+7 Acceleration/deceleration time T (ms) (LSB)
X-axis moving distance (target position)

S+8 (MSB)

S+9 X-axis moving distance (target position) (LSB)
Y-axis moving distance (target position)

S+10 (MSB)

S+11 | Y-axis moving distance (target position) (LSB)

S+12 X-axis c_o_ordinate_ of the_ circle center
position/passing point (MSB)

S+13 X-axis c_qordinate_ of the_ circle center
position/passing point (LSB)

S+14 Y-axis cgordinatg of thg circle center
position/passing point (MSB)

S+15 Y-axis coordinate of the circle center

position/passing point (LSB)

Among which:
(1) In the incremental mode, the trajectory target
adopts the relative address, which refers to the
moving distance from the current position to the X
and Y axes during the target period.
(2) In the absolute value mode, the trajectory target
adopts an absolute address, which refers to the
absolute position coordinates of the target position
on the Xand Y axes.

Note

1. The output point numbers D1 and D3 corresponding

to the two output axis pulse signals (or forward pulse
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signals) in the instruction must be used in groups. When
the output group can only designatedas YO and Y2, Y1
and Y3 are used in combination with YO and Y2
respectively to provide the direction signal or negative
pulse output signal.

2. The output group (YO and Y2) can be specified as
"Pulse + direction" mode or "Positive pulse+ negative
pulse" mode, and the max. speed is 200k.

3. The setting range of the moving distance for each axis
is -8388608-8388607 pulses.

4. It is not allowed to use multiple PLSY, PLS, or
positioning instructions on the same high-speed pulse
output port at the same time.

5. The coordinates of the passing point specified in the
passing position mode refer to the passing position of the
entire circle, and the user-defined trajectory path may not
pass through this point.

6. The range of acceleration and deceleration time is 5-
5000ms.

7. Only trapezoidal acceleration/deceleration is
supported, and the deceleration time cannot be set alone.
8. The completion interrupt only supports one (YOY1)
interrupt.
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®  Application instance displacement of the center to the start point is (0, 4000).

Assuming the current position value of the SD element is You can program like this:
(6000, 1000), and you want to draw the arc shown in the - 0

. . B moy o0 oo ]
following figure:

Configuration code
A
omov 1000 D104 ]

~—~ Dmoy -4000 D108 ]

o

(qV] X-axis moving distance

m /

[a) . 4000

0 End point Center onoy 4000 D110 ]

0 (2000’5000) (6000’5000) Y-axis moving distance

3

> P moy 0 Mz )

< g Relative position of X-axis of the circle center
Start point
(6000,1000) > 4000
X'aXiS (SDZOO) Moy 4000 DI‘N ] ( B |
Relative position o Y-axis of the circle center
You can adopt the incremental type, the displacement of w0 ' ' e
Ml e [ cov Do Y0 n 12 3 1

the end point to the start point is (4000, -4000), and the Comfguraion s xais s vt
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6.21.11 MOVELINK: Synchronous control instruction

Applicable
LAD: model
H [ MOVELINK (51) (52) (53) (54) (55) (S6) ]
Influenced flag
bit
IL: MOVELINK (S1) (S2) (S3) (S4) (S5) (S6) Step length 17
Operan . .
d Type Applicable soft element Indexing
Const
S1 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C Y, N
Const
S2 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C Y, N
Const
S3 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C Y,
Const
S4 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C Y,
S5 BOOL
S6 BOOL Y C

® Operand description
S1: Total number of pulses generated by the slave axis
when it follows the spindle axis.

Total movement:

Movement Movement
S2: Total number of pulses generated by the spindle axis *lsyngﬁﬁﬂrjzaﬁ__ _ﬁ%ymfrf;izaﬁ”‘_
when it is followed by the slave axis. on on
S3: Number of pulses generated by the spindle axis A
before reaching the constant speed synchronization T
S4: Number of pulses generated by the spindle axisafter Sa';vse
ending the constant speed synchronization move ol
S5: Output point number corresponding to the slave axis
pulse signal. Range: Y4 and Y5. / +

i i . Spindle axis
S6: Output point number corresponding to the spindle ovement
axis pulse signalor high-speed counter number. Range:
YO—Y7, C236-C263. Slave]
. © e axis
®  Function description spee
1. This instruction implements a simple synchronization £ = =
function for two-axis motion. The slave axis measures Speed  Synchronization

Startup End

synchronization completed

and follows the speed and position of the spindle axis.
The spindle axis can be used as a high-speed output or

input port of the module. 2. As shown in the figure above, after this instruction is

started, the slave axis starts from the stop state and
moves by following the spindle axis after a period of
acceleration and deceleration. When the spindle axis
outputs the specified number of pulses S3, the speed of
the slave axis is the same as that of the spindle axis, and
the constant speed synchronization starts. When there
are S4 pulses to be generated by the spindle axis before
it reaches the destination position, the constant speed
synchronization is stopped, and the slave axis starts to
decelerate the speed. When the spindle axis reaches the
target position, the slave axis stops.

3. When the spindle axis is defined as an output axis,
operand S6 is set to an output point number YO-Y7;
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when defined as an input axis, operand S6 is set
toC236-C263.

4. When the energy flow of the instruction is turned on,
the slave axis starts running. This instruction supports
the calling mode and subprogram, and the interrupt
program calling methodin the main program.

5. The direction signal of the output axis does not need
to be specified, and the ON/OFF state of the direction
signal is not changed during the following process.

Note

242

1. It is not allowed to use multiple PLSY, PLS, or
positioning instructions on the same high-speed pulse
output port at the same time.

2. The output point number D corresponding to the high-
speed pulses can be specified as: YO0, Y2, Y4, Y5, Y6, Y7.
Y1 and Y3 are used in combination with YO and Y2
respectively to provide the direction signal or negative
pulse output signal.

Application instance

W m
—— FLST 10000 0 7 1

nz
it —{ MOVELTHE 100000 200000 5000 5000 5 7 ]
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6.21.12 GEARBOX: Electronic gear instruction

Applicable
LAD: model
H 1 GEARBOX 1) (S1) (2 (52 ]
Influenced flag
bit
IL: GEARBOX (D1) (S1) (D2) (S2) Step length 9
Operan . .
d Type Applicable soft element Indexing
D1 BOOL Y
Const
S1 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C Y, N
D2 BOOL Y
Const
S2 DINT 2:: KnX | KnY | KnM | KnS | KnLM | KnSM D SD C Y, N

® Operand description
D1: The output point number corresponding to the spindle axis signal. Range: YO-Y7.
S1: This operand together with S2 determines the ratio of the electronic gear.
D2: The output point number corresponding to the slave axis pulse signal. Range: Y4 and Y5.
S2: This operand together with S71 determines the ratio of the electronic gear.
The range of the electronic gear ratio (S7/S2): 1/10000—10000.

® Function description
1. Enabling the slave axis to follow the spindle axis according to the electronic gear ratio (S1/S2). When the spindle axis
sends N pulses, the slave axis sends N x S1/S2 pulses. When the spindle axis outputs pulses at a frequency of F, the slave
axis outputs pulses at a frequency of F x S1/S2.
2. When the energy flow of the instruction is turned on, the slave axis starts running.
3. The direction signal of the output axis does not need to be specified, and it does not change its ON/OFF state of the
direction signalduring the follow-up process.
4. When the electronic gear ratio is less than 0, that is, one value of S1, S2 is positive and the other is negative, and the
relevant SD elements of the slave axis are decreased progressively with the pulse output.

® Note
1. It is not allowed to use multiple PLSY, PLS, or positioning instructions on the same high-speed pulse output port at the
same time.
2. If the electronic gear ratio is outside the specified range, there is no pulse output.
3. The output point number D corresponding to the high-speed pulses can be specified as: YO0, Y2, Y4, Y5, Y6, and Y7. Y1
and Y3 are used in combination with YO and Y2 respectively to provide the direction signal or negative pulse output signal.

®  Application instance

OFF

o L

}— PLSY 10000 1} 0 ]
OFF OFF
i M1
}—— GEARBOX YO 1 4 2 1
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6.22 Data processing instructions

6.22.1 MEAN: Mean instruction

LAD: Applicable model | VC3 VC5
|—|. F———L MEAN 520 o 5 9 Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: MEAN (S1) (D) (S2) Step length 7
Operand| Type Applicable soft element Indexing
Const
s1 | INT O:ts & Kknx | KnY | KnM | Kns |kntM|knsM| D | sD | ¢ | T R v
Const
s2 | INT |70 D R v
nt
D INT KnY | KnM | KnS | KnLM D SD C R N
® Operand description ®  Application instance
S1: Number of the start word element that stores data on M 3z 10
. . MEAF D0 Dl 4 ]
which the mean operation is to be performed

S2: Number of pieces of data on which the mean
operation is to be performed (1-64)

LD M1
MEAN DO D10 4
Taking the average value of four unit

sof data starting from DO, and storing the obtained value
in D10 when M1 = ON. When D0=32, D1=10, D2=15,
and D3=-14, D10=10.

D: Number of the word element that stores the obtained
mean value

® Function description

1. Storing the mean of S2 16-bit data starting from S1 in
D, and rounding off the remainder.

6.22.2 WTOB: Byte-unit data separation instruction

LAD: Applicable model | VC3 VC5
| ' ¢ ¥ro8 s s o 1 Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: WTOB (S1) (D) (S2) Step length 7
Operand| Type Applicable soft element Indexing
S1 INT D | sD| C T R J
S2 INT D SD C T R v
D INT Co:tsta b R J

® Operand description
S1: Number of the start soft element that stores data to be separated in byte unit
S2: Number of byte data to be separated (S2 = 0)

D: Number of the start soft element that stores the result that has been separated in byte unit
® Function description

1. Separating the 16-bit data stored in S2/2 soft elements from S1 into S2 bytes, storing them in the low bytes of S2 soft
elements starting from D, and clearing the high bytes.
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D15 - - - == == =-b8 b7 - == == =- = -- b0 B15 - = = == == =-b8 D7 = == == == == = b0

+0 MSB 3 LSB — +0 00H

T
|
f
+1 MSB LSB +1 00H | LSB
| | i
O 0 1 +2 00H | MSB
f
|
|
|

l

MSB

T
X | n
/2 MSB | LS8 +3 00H LSB bytes
| D‘ |
% When n is an odd number, the 0 l
carry is carried out to obtain a value. +n- 00H i MSB
= i 0 2 !
When n=5, the value is +2 2. ; JL
OOH I LSB
1 |
L
Store HOO

2. When S2 is odd, only the high byte (8 bits) is the object data in the last data of the separated source.

For example, when n=5, the data of the low bytes of S - S+2 are stored in D - D+4.

D15 o == = o= == -b8 D7 == x om e om - oY [ J R 7. Sy S
b0 bo
! I
+0 12H 3 39H — +0 00H 3 12H
! |
! T
+2 FEH | DCH +2 00H | 56H When
I | =
T
I
Omitted when +3 00H | 78H
- T
n=s. +4 00H ] FEH
| A
Ly
Store HOO.

3. When S2=0, the instruction is not executed.
4. The source and destination operands cannot overlap.
®  Application instance

M1 255 1
WTOE no oo &

LD M1

WTOB DO D10 6

Separating three units of data starting from DO into six units of data according to the high and low bytes, and storing the
obtained data in six units starting from D10 when M1=ON. When D0=0x102, D1=0x304, and D2=0x506, D10=0x01,
D11=0x02, D12=0x03, D13=0x04, D14=0x05, and D15=0x06.

—

6.22.3 BTOW: Byte-unit data combination instruction

LAD: Applicable model | VC3 VC5
| ' . ¢ grow 5o o P 7 | Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: BTOW (S1) (D) (S2) Step length 7
Operand| Type Applicable soft element Indexing
s1 INT D SD c T R v
S2 INT D SD c T R v
Consta

D INT ot D R v

® Operand description
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S1: Number of the start soft element stores data to be combined in byte unit

S2: Number of byte data to be combined (S2 = 0)

D: Number of the start soft element that stores the result that has been combined in byte unit

Function description

1. Combining the least significant bytes (8 bits) of S2 16-bit data starting from S1 into 16-bit data, and storing these data in
S2/2 soft elements starting from D. The most significant bytes (8 bits after S1) of the 16-bit data in the data source are
ignored.

b15 -~ —-b8 b7 - - - = - = - — - b0 b15 - - - = -~ ~-b8 b7 -- = -~ - - - b0
'O T }
+0 i Data of 1st byte +0 Istbyte | 2nd byte
T T
+1 | Dataof2nd byte +1 3rd byte i 4th byte
|
N | I I
+2 Data of 3rd byte O
bytes 1 y o ‘ |
0 0 i n/2% n-1th byte i nth byte
+n- ! /
| Data of nth byte }
v 1 ‘
L
MSB is omitted.
2. When S2 is odd, the least significant byte that is combined finally is cleared.
D15 - «- <= <= - --b8 b7 - -- -« == - -- bO D15 -- - - - - --b8 b7 = - - - - - b0
+0 ABH 3 12H +0 12H i 34H
+1 CDH | 34H +1 56H ] 78H
| }
When +2 EFH 3 56H +2 9AH | 00H
n=5 | |
+3 ABH | 78H
I "HO0" when
+4 CDH } 9AH n=5
v |
—

MSB is omitted.

3. When S2=0, the instruction is not executed.
4. The source and destination operands cannot overlap.
Application instance

M1 1 2530
ETOW oo Do & 1

LD M1
BTOW DO D10 6

Combining six unitsof data starting from DO into three units of data, and storing the obtained data in three units starting from
D10 when M1=ON. When D0=0x01, D1=0x02, D2=0x03, D3=0x04, D4=0x05, and D5=0x06, D10=0x102, D11=0x304, and
D12=0x506.

6.22.4 UNI: Instruction for combining 4bits of 16-bit data

LAD: Applicable model | VC3 VC5
|l— —— gf cer o . 7 | Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: UNI (S1) (D) (S2) Step length 7
Operand| Type Applicable soft element Indexing

Ss1 INT D SD c T R V
S2 INT D SD C T R v
D INT Co:tsta D R V

Operand description
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S1: Number of the start soft element that stores data to be combined

S2: Number of the combined data (when the range of S2 is 0—4, and S2=0, there is no processing)

D: Number of the soft element that stores the combined data

Function description

1. Storing S2 16-bit data starting from S1 in S2 soft elements starting from D.

2. When S2 is ranging from 1 to 3, the ones of the LSB {4 x (4-S2)} of D are zero.

P15 - - - - - --b4 b3 - - b0

| Least significant|
| 4 pits

Least significant
4 bits|

4 bits

Least significant |

4 bits \“

T
|
|
| Least significant|
|
Il
T
|
|
|

~

~
Data to be

Omitted

combined

D15 - - = - === b4 D3 = - - b0

er

| Least significant
4 bits

+1

Least significant
4 bits

+2

Least significant
4 bits

~

Omitted

|
|
T
|
|
|
T
|
|
J
= Y
Data to be
combined

r—)'%/—/

%r—/%

3. When the range of S2is 1-4, and S2=0, the instruction is not executed.

4. The source and destination operands cannot overlap.

Application instance

M1 1
1/HI oo

LD M1

UNI DO D10

4

AEE0
oio

\ﬁ/_/

0 when n =3.

Combining the lower four bits of four units of data starting from DO, and storing them in D10. When D0=0x01, D1=0x02,
D2=0x03, and D3=0x04, D10=0x1234.

6.22.5 DIS: Instruction for separating 4bitsof 16-bit data

LAD:

— —— pss

[

fren)

Applicable model

VC3 VC5

arep] |

Influenced flag

Zero flag, carry flag, and borrow

bit flag
IL: DIS (S1) (D) (S2) Step length 7
Operand| Type Applicable soft element Indexing
s1 INT D SD c T R V
S2 INT D SD C v
D INT Etonsm D R V

Operand description
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S1: Number of the start soft element that stores data to be separated

S2: Number of the separated data (when the range of S2is 0—4, and S2=0, there is no processing)

D: Number of the soft element that stores the separated data

Function description

1. Storing S2 16-bit data starting from S1 in S2 soft elements starting from D.

Least significant
4 bits
Least significant
4 bits
Least significant
4 bits
Least significant
4 bits

e Y
Setto 0. Storage area

2. The valid range of S2 is 1—4, and the rest of the data do not execute the instruction.

3. The upper 12 bits of S2 soft elements starting from D are cleared.

4. The source and destination operands cannot overlap.
Application instance

M1 4560 1
OIS o nino 4

LD M1

DIS DO D10 4

Separating every 4 bits of the data in the DO unit, and storing these data in four units starting from D10 when M1=0ON. When
D0=0x1234, D10=0x01, D11=0x02, D12=0x03, and D13=0x04.

6.22.6 ANS: Signal alarm set instruction

LAD: Applicable model | VC3 VC5
|_| L A4S 51 (a2 n 1 Influenced flag Zero flag, carry flag, and borrow
B bit flag
IL: ANS (S1) (S2) (D) Step length 7
Operand| Type Applicable soft element Indexing
Ss1 INT T v
s2 INT Consta b R J
nt
D | BOOL S v
Operand description SM401 is set to ON when
S1: Timing timer number for judging time, only applicable SMA01 | Signalalarmacts | there is any action in state
for 100ms timer with the range of TO-T209 S900-5999
. . ) SD401 Mini.number of Storing the mini.number of
§2: Data for judging time (1—32767) the On state actions in S900-5999

D: Set signal alarm soft elements. Range: S900—S999
Function description

1. Setting D when the energy flow duration is greater than
S2; resetting the timer S1 and not setting D when the
energy flow duration of the instruction is less than S2;
resetting S1 when the energy flow is invalid, S1 reset.

Addre Name function
ss No.
Enable the signal When SM_AOO is set to ON,
SM400 alarm the following SM401 and
SD401 work

®  Application instance

0]
}—-—[ AHS
LD MO
ANS TO

100

126
T0

S901

).}
100 5801 ]

Setting S901 to on when the energy flow is valid, and not
be disconnected within 10 seconds.
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6.22.7 ANR: Signal alarm reset instruction

LAD: Applicable model | VC3 VC5
Influenced flag Zero flag, carry flag, and borrow
— 1 AKX ]
| bit flag
IL: ANR Step length 1
Operand| Type | Applicable soft element Indexing
ipti SM401 i t to ON wh
® Operand description SM40 | Signal alarm oo is se (t)' I W te?
No operand. 1 acts ere is any action in state
. s S900-S999
¢ Function description SDA0L Mini.number of Storing the mini.number of
1. Resetting the running state of the signal alarms S900- the on state actions in S900-S999
S999 when the energy flow is valid; resetting the one with ® Application instance

the mini. number if there are multiple state mi
actions;resetting the one with the next mini. number, I—-—[ AHE ]

when the energy flow is valid again.

Addre N functi LD M1
ss No. ame unction ANR
SM40 Enable the When SM400 is set to ON, When the energy flow is valid, if there are multiple Ss set
0 signal alarmis | the following SM401 and by ANS, the one with the mini. number is reset.
valid SD401 work
6.23 Other instructions
6.23.1 RND: Instruction for generating random numbers
LAD: Applicable model [VC2 VC3 VC5
I | | { END cpr ] Influenced flag bit|Zero flag bit
IL: RND (D) Step length 3
Opzran Type Applicable soft element Indexing
D INT ‘Knx‘KnY‘KnM‘KnS‘KnLM‘KnSM‘D‘SD‘C‘T‘ ’z ‘R N
® Operand description ®  Application instance
D: Number of the start soft element that stores the M1 ZEA06
RHD oo 1
random number
® Function description LD M1
1. When a pseudo-random number ranging from 0 to RND DO
32767 is generated,its value is stored in D as a random Generating a random number,storing it in DO, and
number; if the generated random number is 0, the zero D0=26406 when M1=ON.

flag bit (SM270) is set.
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6.23.2 DUTY: Instruction for generating timed pulses

LAD: Applicable model [VC2 VC3 VC5

I | | { DUTY «¢51) (822 (D) ] Influenced flag bit

IL: DUTY (S1) (S2) (D) Step length 7
Operan . .
d Type Applicable soft element Indexing
Cons
S1 INT tant KnX| KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R N
Cons
S2 INT tant KnX| KnY | KnM | KnS | KnLM | KnSM | D SD C T \Y z R N
D BOOL | SM

® Operand description
S81: ON scanning times
S2: OFF scanning times
D: Destination address of timed pulse output
®  Function description
1. The timed pulse output unit D changes with the ON and OFF scanning times (specified in S1 and S2, respectively).
2. SM unit. Range: SM430-SM434.

Destination address of Soft elements for counting
timed pulse output the number of scans
SM430 SD430
SM431 SD431
SM432 SD432
SM433 SD433
SM434 SD434

3. This instruction can be used for 5 times, but the same timing clock output destination address cannot be used in multiple
DUTY instructions.

®  Application instance

M1 OH
ouTY 10 10 S0 ]

When M1=0N, 10 scans are ON, and 10 scans are OFF in SM430, and the count value of the scan times is saved in D430
at the same time.

® Note
When the operation starts at the rising edge of the instruction, the energy flow does not stop even if it is cut off. It stops in
STOP or upon power outage.
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Chapter 7 SFC Tutor

This chapter introduces the basic programming concepts, basic and complex programming methods, and note ofSFC.
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7.1 Introduction to SFC

7.1.1 Whatis SFC

The Sequential Function Chart, or SFC, is a programming language that developed and got popular in recent years. SFC can turn
a PLC programming project into a structured flow chart. By using the programming elements and language structure compliant
with IEC61131-3 standard, it divides a complex systematic process into sequential multi-step procedures and transitions between
the procedures, and thus implements sequential control.

The SFC programming is direct and sequential. Each procedure and conversion condition after decomposition is a relatively
simple program process, which isideal for the sequential control application. These advantages explain why it has been widely
used.

7.1.2 Whatis SFC of VC series PLCs

The SFC of VC series PLCs is a programming language used by VEICHI's VC series PLC products. In addition to the standard
SFC functions, one or more LAD program blocks can be built in the SFC of VC series PLCs.

The program written with SFC of VC series PLCs can be converted into corresponding LAD or IL program.

The SFC of VC series PLCs can also support a maximum of 20 independent processes. These independent processes can be
run independently, that is to say, the step state within each process are scanned and transferred separately by process. Jumping
among the independent procedures is enabled.

7.1.3 Basic concept of SFC

The SFC has two basic concepts: step state and transfer. Other concepts, such as jump, branch and multiple independent
processes, are derived from these two basic concepts.

® Stepstate
1. Definition of step state

A step state is actually an independent program, representing a working state or an operation in the sequence control process.
Putting multiple step states together in a organic way can form a complete SFC program.

2. Execution of step state
In a SFC program, each step state is represented by a fixed S element.

A step state is valid when it is being executed. For a valid step state, the state of its corresponding S element is ON, and the
PLC scans and executes all of the instruction sequences within it. A step state is invalid when it is not executed. For an
invalid step state, the state of its corresponding S elementis OFF, and the PLC does not scan and execute its instruction
sequences.

® Transfer
The sequence control process is actually a series of step state switching processes. A PLC that is executing a step state
leaves the current step state, and enter and execute a new step state if certain logic conditions are met. This switching
process is called the transfer of the step state.

The logical condition that triggers the transfer is called the step transfer condition.
7.1.4 Programming symbols and their usage

® Programming symbols
The VC series PLC SFC programming language consists of the following basic programming symbols:

Table 7-1 Programming symbols
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Symbol name Symbol Description

An initial step state, numbered as Sn. The "n" cannot be repeated. The
execution of a SFC program needs to start with an initial step symbol. The
address range of S soft element corresponding to an initial step symbol is
S0-S19

Initial step 51*

A normal step state, numbered as Sn. The "n" cannot be repeated. The
Normal step an]x address range of S soft element corresponding to a normal step symbol is
S20--S991

A transfer. It can be built-in with a transfer condition (an embedded LAD).
Transfer + You can compile the transfer condition so that the state of S element

connected with this transfer is set when the condition is met, and enters the
next step state. The transfer symbol needs to be used between steps

A jump symbol, used after the transfer symbol. It can set the specified S
Jump * 20 element to ON when the transfer conditions are met. It is used to cycle or
jump among the step state.

A reset symbol, used after the transfer symbol. It can set the specified S
Reset ‘i/_/' a0 element to OFF when the transfer conditions are met. It is used to end the
SFC program.

Multiple independent transfer conditions, used after a step symbol. When the
transfer condition of one branch is met, the last step state ends, and the next
step state of the corresponding branch starts.It is used to select one of
multiple step branches. After selecting one branch, no other branches can be
selected.

Selection branch

A merge of step branches, connected at the junction of the selection
branches. When the transfer condition of one branch is met, the last step
state ends, and the next step state takes effect.

Selection merge

Connected after a step symbol, and the subsequent parallel branches share
the same transfer condition. When the transfer condition is established, the
subsequent parallel branches are validated and executed at the same time.

Parallel branch

A merge of parallel branches, connected at the junction of the parallel
branches. When the multiple parallel step branches are executed and the
transfer conditions are met, the next step state takes effect.

Parallel merge

The LAD block is used to represent LAD instructions other than the SFC

LAD block LAD1* o .
flow. It can be used to start the initial step and other general operations.

® Usage of programming symbols
1. Aninitial step symbol can be used alone. It cannot be preceded by other symbols, and can be followed only by the transfer
symbols.

2. ALAD block cannot be connected with other symbols.

3. A normal step symbol can only be connected with a transfer symbol. The normal step symbol cannot exist alone in the
diagram.

4. The reset and jump symbols need to be preceded by transfer symbols and followed by nothing.

5. Neither a transfer symbol nor a jump symbol can exist alone in a program.
7.1.5 SFC program structure

The process structure of a SFC is classified into three types: simple sequential structure, selection branch structure and parallel
branch structure. Besides, the jump structure is also a special form of the selection structure.

® Simple sequential structure
The following figure shows a simple structured SFC program and its LAD counterpart.
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/*Validating step state SO in the first scan cycle of the user

program*/

Smi
— ——{ SET SO )
/*Processing step state SO*/

-LA]]D
SO YO : :
S C )
MO
—] p—{ SET S20 ]

[*Processing step state S20*/

S20 1
S C )

i S0
] e )

{ RET )

In a simple structured SFC program, when the step transfer conditions are met, the program is sequentially transferred from
the current step state to the next step state without any branch structure.At the last step, when the transfer conditions are
met, the SFC program section either ends or transfers to the initial step state.

1. LAD block

The LAD block is used to start the SFC program section. To be specific, setting the S element of the initial step symbol to
ON. In the preceding figure, the program uses the power-on startup mode.

The LAD block can also be used in other general program sections except the SFC program.

2. Initial step state

As shown in above figure, the initial step state is started by a LAD block. The range of S elements for initialstep stateis 0 -
19.

3. Normal step symbol

The normal step symbol is used for programming in sequential processes. The range of S elements for normalstep state is
20 - 1023.

4. Transfer or reset

The last transfer symbol of the program shown in the above figure is connected with a jump symbol, which leads the program
to jump to the initial step state. This is a cyclic program.

However, the last transfer symbol of the program can be connected with a reset symbol, which can reset the last step state.
After the reset, the program ends, andwaits for the next round of execution.

®  Selection branch structure
The following figure shows a selection branch structure, with LAD on the left and SFC on the right.
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23 mz0
M5 >——Hd ——{ SET 327 ]
=31
L— —— SET  S28 ] 53
527
Wil—< 5 —f TOW Tz 10 1 '
Tiz [ zer | | s28 |
L — SET 524 ]
225
W5 =10 TOH T13 5 ]
29k
TL3
L — SET 528 ]
529 nz2 53 53
MS— 5 — — E
WieH RET ]

1. Selection branch

The step state of a branch is validated when its corresponding transfer conditions are met. You need to ensure that the
transfer conditions of different branches are all exclusive, so as to make sure that each time only one branch is selected.As
shown in the preceding figure, S27 and S28 in row N12 of LAD program are transferred from conditions M20 and M21
respectively. The conditions M20 and M21 must not be set at the same time in order to ensure that S27 and S28 are not be
selected at the same time.

2. Selection merge

The selection merge is the structure where all selection branches merge to the same step state. The transfer conditions
areset respectively. As shown in the preceding figure, the transfer condition in the step state S27 in row N13 is that time is
up for T12,while that in the step state S28 in row N14 is that time is up for T13. However, the results are the same: step state
S29 starts.

®  Parallel branch structure
The following figure shows a parallel branch structure, with LAD on the left and SFC on the right.

54 e
w5 SIS0 ] =T
SET g3l ] ]
530 g3 3t
We |—¢8 > <33 | ] SET s32 1 sans_|
532 N

wl—<cs TON T30 10 ] —_
T30 = S
< >

W EET ]

34

1. Parallel branch

When the transfer conditions of the parallel branch structure are met, each step state connected to the parallel branch
structure is simultaneously activated. This is also a common sequential control structure, which enables the PLC to process
multiple procedures at the same time. As shownin row N5 program of the preceding figure, S30 and S31 are validated at the
same time when transfer conditionM30 is met and M30 is set.

2. Parallel merge

When the transfer conditions of the parallel merge structure are met, each step state connected to the parallel merge
structure becomes invalid at the same time. As shownin row N6 program of the preceding figure, when the program is running
both S30 and S31 at the same time, and M31 is set, the program starts S32 and ends S30 and S31.

The transfer condition for the parallel mergeis that the transfer action can be executed only when all individual steps are
finished before merging.

®  Jump structure
The jump structure is often used for the following purposes: to omit certain step states, to cyclically return to the initial step
state or the normal step state, andto jump to other processes.
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1. Omitting certain step states

In a process, when sequential execution is not required under certain transfer conditions, the program can jumps directly to
the needed step state and omits the unnecessary step states, as shown in the following figure, with LAD on and left and SFC

on theright.
a0 Mo
Wl—s —{ SET 520 ] S0%
M1 s21
— 2
520 Mz
W p—s5 >—— o —o SET 821 ]
s21 w3
Bl—<s> —{ T 53 ]
w3l EET ]

In the SFC program shown in the preceding figure, the jump symbol S21 is used as the jump, while the step state S20 is
skipped. In fact, a branch structure is selected before the jump is performed.

In the LAD, the second branch in row NO is a jump instruction, which adopts the form of an OUT coil instead of an form of
the SET instruction that issequentially transferred. When running in the step state SO and M1 is ON, the program jumps to
the step state S21.

2. Cycling

In a process, when it is necessary to cycle a part or all of the step states under certain transfer conditions, you can use a

jump symbol to implement the cycle function. At the end of this process, a part of the step states can be cycled if the program
jumps to the previous normal step symbol, or all step states can be cycled if the program jumps to thei nitial step symbol.

The following figure shows a program that realizes the above two cycle structures at the same time, with LAD on the left and
SFC on theright.

30 i

W b—<S>— —{ =ET 520 ]
520 nz

Wml—<s»>— | 1 SET =21 ]
521 3

wl—<s» | [ SET S22 ]

sz M4 S0
W3 b—s B 2
Ms 521
- 2
W4l RET ] Vo %521

In the SFC, when the step state S22 is valid and one of the transfer conditions is met, the program jumps to S21 and re-run
the step state S21. Under another transfer condition, the program jumps to the initial step state SO and re-run allstep states.

In LAD, these two kinds of jumps are realized in row N3, where you can see the OUT coil of the jump instruction.
3. Jumping among different independent processes

The SFC of VC series PLCs support multiple independent processes at the same time, and jumping among these processes
is enabled. You can set certain transfer conditions in an independent process, and when the conditions are met, it is directly
transferred to another independent process, or it jumps to a random step state (initial ornormal) of another independent

process.
)  Note

Jumping among multiple independent processes complicates the PLC program. You need to use it with prudence.

The following figure shows a program that realizes a jump from one independent process to another, with LAD on the left
and SFC on the right.
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In the SFC, when the step state SO in the first process is valid, the program can jump to the step state S23 in the second
process

under certain transfer conditions; while the step state S1 in the second process is valid, the program can also jump to the
step state S20 in the first process under certain transfer conditions.

As shown in the preceding figure, the jump is based on a selection branch structure. When the program jumps to another
process, all step states in the original process become invalid. As shown in the example, if the program jumps to the step
state S23 in the second process from the step state S20 in the first process, the S20 is set to OFF and all step states (SO,
S20, and S21) in thefirst process become invalid (OFF).

7.1.6 Execution of SFC program

The similarity between the execution of a SFC program and that of a LAD program is that they both carry out the continuously
cyclic scanning from up to down and from left to right.

On the other hand, their difference lies in: in a SFC program, the step states’ validity can change according to the sequence
conditions, and only internal instruction sequences in the valid step states can be scanned and executed. While in the main
program of a normal LAD, all programs are scanned and executed in each scan cycle.

As shown in the following figure, the program on the right is the LAD counterpart of the SFC program on the left. When the step
state S20 is valid, the T2 timer is scanned and starts timing. The step states S21 and S22 are not be executed before T2 timer
reaches the preset value, and S23 is not executed when M13 is OFF.

257



VC Series Micro-PLC Programming Manual SFC Tutor

S0 SHMO
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= T2 Yo
A £ =< >

521 522

Y0
— SET 521 1
SET 522 1

The state of S elements is switch between ON and OFF according to the transfer conditions, thus making the program transfer

from one step state to another. When a S element changes from ON to OFF, the output elements of the corresponding step state
are reset or cleared. For details, refer to section 5.3.1 "STL: SFC state loading instruction".

J Note

1. The SFC program of VC series PLCs usually contains SFC and LAD blocks. The LAD blocks are used to handle operations
outside the process, including starting the SFC. The LAD blocks are not controlled by the S elements, and the program rows of
these LAD blocks scanned by the PLCs are executed in every scan cycle.

2. The state change of the S element affects the built-in instructions of the corresponding step states, and the switch-over between
two step states takes some time, so it is necessary to observe certain rules on the operation of certain soft elements and usage
of the instructions during the SFC programming.

7.2 Relationship between SFC and LAD

A SFC program can take the form of a LAD, which can help you understand the practical significance of the SFC program structure.

In a LAD, the SFC symbols are replaced with various corresponding SFC instructions, while the corresponding processes are
represented by various structures.

7.2.1 STL instruction and step states

In a LAD, a step state is started by a STL instruction.All step states are represented by S elements.

The following diagram on the left is a LAD program of a simple sequential structure, and the diagram on the right is it
scorresponding SFC program.
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52
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525

S26

As shown in the LAD program, the step state S2 starts with a STL instruction, and the following TON instruction is the internal
instruction sequence of S2. An internal instruction of the step state can be made up of multiple statements, which is actually a
relatively complete program section, and almost consistent with the normal LAD counterpart.

The difference between an initial step state and a normal step state only lies in the range in which the S elements are selected.
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For details about the STL instruction, refer to section 5.3.1 "STL: SFC state loadinginstruction". You need to note that when the
step state changes from ON to OFF, the destination operands corresponding to the built-in instructions (OUT, TON, TOF, PWM,
HCNT, PLSY, PLSR, DHSCS, SPD, DHSCI, DHSCR, DHSZ, DHST, DHSP, and BOUT)are cleared.

] Note

Because the PLCs run in continuous scan cycles, after a step state transfer, those built-in statements of the original step state are
not be affected by the transfer of ON to OFF until the next scan. For details, refer to section 7.4.1 "Common programming errors".

7.2.2 SET instruction

As shown in the preceding diagram, the transfer symbols in the SFC program on the right are realized through the SFC state
transfer instruction.

The transfer conditions consist of the NO contacts before the SET statements. The NO contacts are controlled by built-in
instruction statements or through the external operations.

Setting the specified step state to be valid when the energy flow of the SFC state transfer instructionis valid, and setting the current
valid step state to be invalid to complete the state transition.

7.2.3 RET instruction and SFC program segment

As shown in the preceding diagram, the SFC program on the right starts with a S2 initial step symbol, and returns to S2 after
passing two ordinary step symbols. While in the LAD, the end of a segment of the SFC program needs to be marked with the RET
instruction.

The RET instruction can be used only in the main program.

7.2.4 OUT instruction and RST instruction

As shown in the preceding diagram, the jump to S2 is realized in LAD by the N3 row, which uses an OUT instruction. The
destination operand of the OUT(jump) instruction can be in any independent procedure.

If the reset symbol S26 is used, line N3 in the LAD is a RST instruction, which can reset the last step state S26.

7.2.5 SFC selection branch, parallel branch and merge

For details about LAD counter part of SFC selection branches, refer to selection branch structure of section 7.1.5 "SFC program
structure”.

For details about LAD counterpart of SFC parallel branches, refer to parallel branch structure of section 7.1.5 "SFC program
structure”.

7.3 How to program With SFC

1. Analyzing the work flow and determining the program structure

The structure of a SFC program is classified into three types: simple sequential structure, selection branch structure and parallel
branch structure. Besides, the jump structure is also a special form of the selection branch structure.To program with SFC, the
first step to do is to determine the structure of the flow. For example, a single object passing through a sequential flow is a simple
sequential structure. Multiple objects with different parameters to be processed asynchronously needs a selection branch structure.
While a cooperation of multiple independent mechanical elements may need a parallel branch structure.

2. Determining the major procedures and transfer conditions to draw a draft of the flow chart

After determining the structure, you need to figure out the major procedures and transfer conditions. By dividing the work flow into
smaller operation stages, you can get the procedures. Ending each procedure with a transfer condition,and then you can get a
draft of the work flow.

3. Making a SFC program according to a draft of the flow chart
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Using the SFC programming language in Auto Studio to make a SFC program out of a draft of the flow chart. By now you have
got an executable PLC program, but the program needs to be improved.

4. Making a list of 1/0 pointsand determining the object of each procedure and actual transfer conditions

Generally, the input points are mostly transfer conditions while the output points are mostly operation objects. In addition, with the
list, you can further modify the SFC.

5. Inputting the steps and transfer conditions

In the SFC programming interface, you can right click a SFC symbol and select Embedded LAD item in the shortcut menu. Then
you are able to open the built-in LAD editing workspace of this symbol, and input the LAD programs and transfer condition.

6. Programming the LAD program blocks

You need to remember to program some program blocks that provide general functions, such as start, stop and alarm functions
of the sequence process. Such program blocks need to be placed in LAD blocks.

[ Note

The start and stop operations are crucial for personal and equipment safety. Considering the special features of SFC program,
you need to make sure that all outputs that should be stopped are shut down when the PLCs are stopped.

7.4 Notesin SFC programming

The STL statement has some special characteristics, and the PLCs periodically scan the instruction statements by their display
order.Because of these reasons, there are several important notes in SFC programming.

7.4.1 Common programming errors

1. Reusing the stepstate symbols

In the same PLC program, each step state symbol used for sequential control programming corresponds to a unique S element
and cannot be reused.

You need to note this requirement when editing a SFC program using the LAD editor.
2. Setting branches after a transfer condition

Setting conditioned branches after a transfer condition is disabled in SFC programming, as shown in the left diagram below.
Because M1 has become a transfer condition and cannot be branched. Instead, you can change it into the right diagram below,
which can be compiled correctly.

a0 Mt nz min 50 ni nz nio
—& { | | b <= {1 | | il
nz 15 ni n: i
 — > B X
me i1 i e nit
b > B E
ns i s
—{ SET 320 ] | [ SET s ]

3. Connecting output coils to internal bus after a NC or NO contact instruction

When a NO or NC contact instruction is used in a branch, the output coils in the subsequent branches are prohibited to connect
the internal bus, as shown in the left diagram below. Instead, you can change the branch order into the one shown in the right
diagram below, which can be compiled correctly.

50 M0
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—3 bl WO |— 5
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4. Reusing the same soft element in the neighboring step states

When the PLCs execute the program, the instructions are cyclically scanned by their display orders. When the program shifts
from the previous step state to the next step state, the sequence of instructions in the previous step state just ends the scan, and
the sequence of instructions in the next step state has also been turned on to form a control output.

Therefore, when the STL instruction is turned from OFF to OFF, certain internal elements of the instruction are reset (For details,
refer to section 5.3.1 "STL: SFC state loading instruction"), but the reset can only be carried out during the next scan cycle. That
is to say, at the moment of transferring the step state, the internal elements of the last step state retains their original data and
states until the step state is scanned in the next cycle.

As shown in the following diagram, the two neighboring step states use the same timer: T2. When the step state is shifted from
S0 to S20,the T2 element keeps its timing value and state, rendering the step state S20 unable to perform the timing operation
as it is originally designed by the user. The program will jump directly to S21 and S22. Therefore, you need to note that reusing
soft elements in a program is not prohibited, but it is best not to reuse them in the neighboring step states, otherwise unexpected
results may occur.

50 0] 45
Wo—m———mm—{ TN 12 50 ]
T2 OFF

L — SET 3520 ]
520 0] 45
5 ——ii—{ 10§ T2 S0 ]
T2 T
— >
M3 523
— >
] OFF
L SET 521 ]
OFF
SET 522 ]

5. Failing to interlock the soft elements

During the SFC programming, certain soft elements may become contradictory to each other under some special transfer
conditions of the step states. At this time, inter-locking isnecessary.

Taking the following forward and backward operation program as an example, where YO and Y1 are respectively forward and
backward control output. X0 is forward operation, X1 is backward operation, and X2 is stop button. It is required that YO and Y1
are interlocked, that is to say, they cannot be ON at the same time.However, in this example, when the device runs forward, and
X1 is turned ON to shift the step state from S5 to S33, YO and Y1 are both ON in one program scan cycle.

SS X0 10
RY—< S >—7— —< P
Forward operation
X1
e }—{ SEr SsB )
Reverse operation
S33 ¢
RB—<S>—< D
Forward
X2
e i SET SN )
Stop button
S SWo
RI—<s>—— —{ KT s} ]
wholr ooy 1
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Therefore, you need to add the interlock statements to the program by adding a YO NC contact before the Y1 output coil, as shown

in the following diagram.

SS X0 10

RY—< S >—— ——< D

Forward operation

X1
L —{ st s®

Reverse operation

S33 Y0 14

R S >—r—+—— D

Forward

X2
L —{ SIT  SH

Stop button

S SHo

RI—< S >— —{ BT S34

6. Confusing jumps with transfers

Jumps are mostly used between different processes and non-neigh boring step states, while transfers are used between the

neighboring step states. It is prohibited to change an output coil into a SET instruction statement where a jump should be used,

or change a SET instruction statement into an output coil where a transfer should be used.

7. Selecting a parallel branch structure as the branch transfer point, causing the failure to end the process

A branch is selected from multiple ones. If parallel branches are included, the process may never be ended, as shown in the

following figure. In the program on the left,when process 1 runs to the step state S41, the transfer condition is a parallel branch,

and therefore the system does not run process 2,causing the failure to implement the transfer condition, and thus causing a

process error.

SE%

Process 1 —

| s3Ex

36
| Process 2
3 | EREEE
T Modify T
ﬁ S35 —
| | sate | | saee |

536+
sats | S0

- The same operation

B
<
Vsu

S43x
Process 1 cannot end due

to the parallel structure

Empty step state

The modification method is shown in the program on the right, you need to add a step state S42 whose function is the same as

S41. Then you need to add an empty step state S43 that serves as a programming structural element without actual function. The

transfer conditions of S38, S41, and S43 need to be designed by the programmers, for example, all of them can adopt the transfer

conditions of the original S41.
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7.4.2 Programming tricks

1. Making use of empty step states

You can use empty step states to deal with the branches with grammatical problems. The empty step states do not provide actual
operation, but a necessary node in structure before the next transfer. You can see the following example.

In the left diagram below, the selection merge is connected immediately with another selection branch structure, which is prohibited.
You can modify it by adding an empty step stateas shown in the right diagram.

SEk SB%
EEEREZREEDS EERREREEE
- - _ - N _
Inexecutable brantL( \Ldlfy>
structure _______,.) EDZl— Add a empty step state
EEAREER - _
_ . EEEREEN
Ve
h £
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In the left diagram below, the selection merge is connected immediately with a parallel branch structure, which is prohibited too.

You can also modify it by adding an empty step state as shown in the right diagram.

SB*

| s3sx

Inexecutable
branch structure

S35

Sh

state -

Ve

You can address other tricky structures, such as parallel merge connected with parallel branches, or parallel branches connected
with selection branches, by adding an empty step state.

2. Merging branches and transfer conditions

Some branches that seem complicated are actually caused by improper designand can be merged or simplified appropriately.

As shown in the following diagram, the designer set a selection branch first, and then set two selection branches. In fact, only one

selection branch of four branches can achieve the same, and the two levels of transfer symbols of the original design can be

merged into one.

SEk Mergg_able
conditions Combine the mergeable
conditions before the
S .
— - modification
Modi 5354 S36% 33T 538+
EEAREEEES 533*|:fy> | | | | | | | |
359
S39% 339
z39

3. Using the function for saving data at power outage

The values of S elements can be kept by the function for saving data at power outage. In this way, after the power on, the program

can rerun from the step state when the power outage occurred.

7.5 Examples of SFC programming

The examples in this section are just illustrations of SFC programming, with simplified operations and conditions. The device
configuration is conceptual and for study only. You cannot apply the example programs to actual use.
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7.5.1 Simple sequential structure

The following example is a workpiece tray lifting and conveying machine. This machine uses cylinder lifting devices and conveying
rollers to convey the workpiece tray from one conveying belt to another. The following figure shows a top view of the machine.

Conveying — Conveying _
belt belt

— v — —_—

Convey
complete

© =
Height OK j[] }QH\ : » ﬁ In lift 2
74 - - -

Tray in — — Battle plate || ﬁ

o T~
Left-side lift—"
cylinder

Inlift1™  Lift Conveying pioht-side lift -t ﬁ Limit switch
rollers .

cylinder O . )

Cylinder/solenoid valve

After the machine is started, the workpiece tray is conveyed along the convey or belt at the left sideto the entrance of the machine
and triggers the "Tray in" limit switch. If no other tray is occupying the machine, the "Baffle plate" lowers down to let the work
piecetray enter the machine. When the tray has completely entered the left lift, it triggers the "In lift 1" limit switch, the lift raises
the tray until the "Height OK" limit switch is triggered. The rollers then act to convey the tray to the lift on the rightside until the "In
lift 2" limit switch is triggered. The lift then lowers to put the tray to the conveying belt on the right. When the "Convey complete”
limit switch is reset, a complete lifting and conveying process is over and the machine is ready for the next round.

The 1/0O points are listed in the following table.

SN Address Monitored objects SN Address Monitored objects
o ) Cylinder solenoid valve for the
1 X0 Tray in limit switch 8 YO 4
baffle plate
li lenoi Ive for th
2 X1 In lift 1 limit switch 9 Y1 Cylinder solenoid valve for the
left lift
Cylinder solenoid valve for the
3 X2 Height OK limit switch 10 Y2 v >noie valv
right lift
i Il
4 X3 In lift 2 limit switch 11 Y3 Conveying roller motor
contactor
. Motor contactor for the left
5 X4 Convey complete switch 12 Y4 )
conveying belt
Motor contactor for the right
6 X5 Start switch 13 Y5 . 9
conveying belt
7 X6 Auxiliary signgl of
emergency switch

This is a simple sequential process. Each tray is conveyed in several successive procedures, with no other choices or parallel
procedures, and no parallel flow. Writing the program with SFC would be faster and clearer than the conventional logic design
method.
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The following diagrams are the SFC program and its LAD counterpart.

Start, stop, and control the program section
Initial empty step

before the current operation ends
Lower the baffle plate to let the tray in lift 1. Delay: 1s

Delay (1 s) time is up and start the next step

Delay (0.8 s) time is up and start the next step
Start the roller motor (Y3)

In lift 2 limit switch (X3) acts to enter the next step

X4 is reset to start a new round

30

Use XO as the transfer condition, and S20-S23 as the limit to prevent the next tray from entering

0%
520 1
321 il Lifting cylinders (Y1 and Y2) act till Hight OK switch (X2) acts. Delay: 0.8 s.
S22 sl
23 1

The left and right lifts lower and the conveying roller stops

7.5.2 Selection branch structure

The following example is a material mixing process flow. Through this flow, two kinds of products, namely A and B, are produced.

The following figure shows the illustration of the manufacturing device.

Major ingredient~ Deionized water
pipe YO valve

Y1 major ingredient valve 14

Y5 stirring motor ﬂl

A minor
ingredient pipe B minor

ingredient pipe
™ Y2 valve

1
Y3 valve
[:J

Rinsing nozzle —

— Mixing pot

— Rinsing nozzle

[ Stirring paddle

Y4 evacuation valve

To start the operation, the first step is to select the product type, A or B through the touch screen for the next batch of products,
and then start production. The second step is to add the major ingredients until the weight of the added ingredient reaches 2000kg.
The third step is to add minor ingredients, namely adding A minor ingredients for type A product or B minor ingredients for type B
product until the added A or B minor ingredient reaches 500kg respectively. The forth step is to mix the ingredients for 20 minutes.
The fifth step is to evacuate the materials until the remaining material is less than 20kg and the delay time is up. Once these steps

are complete, the machine is ready for the next round.

If it is the first time for the machine to start production, or the product type of the previous batch is different from what is going to
be produced, you need to open the deionized water valve and evacuation valve to rinse the machine for 5 minutes before adding

the major ingredients.
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The I/0 points are listed in the following table.

SN Address Monitored objects SN Address Monitored objects
X0 Deionized water valve open 10 X11 Evacuation valve open
X1 Deionized water valve closed 11 X12 Evacuation valve closed
. . Solenoid valve for deionized
3 X2 Major ingredient valve open 12 YO
water
L . Solenoid valve for major
4 X3 Major ingredient valve closed 13 Y1 . .
ingredient
L . Solenoid valve for minor
5 X4 Minor ingredient A valve open 14 Y2 . .
ingredient A
L . Solenoid valve for minor
6 X5 Minor ingredient A valve closed 15 Y3 . .
ingredient B
7 X6 Minor ingredient B valve open 16 Y4 Solenoid valve for evacuation
8 X7 Minor ingredient B valve closed 17 Y5 Mixing motor contactor
9 X10 Mixing motor running

Obviously this is a selection branch structured flow. You can select only one type of product, Aor B, in a round of product production.
You can switch the type of product only when a round of production is completed.Meanwhile, there is a structure for selection and
jump in the process, namely the rinsing step.

The following diagrams are the SFC program and its LAD counter part.

' Start and stop the

program section

I_@— Initial step

To process product ' To process the
different from last time, . same product
enter the rinsing step | 320 kT the last
: : time, enter next
Rinsing time (5 min) is up. . . step

321
Add major ingredient

Branch for: . . Branch for
product A coo | 523 product B

The mixing step
Time (20 min) is up

The evacuation step

Evacuation complete

Mark the product type
this time for the next
round

Enter the next round

20
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/*Reset M1-M3*/
/*D1 stands for the last product. 0: product A. 1: product B.*/
/*D2 stands for the next product. O: product A. 1: product B.*/
/*M3 is the startup flag.*/
sul
W — Wy 0 D ]
Wy 0 2 ]
BT W 1
[*Start the operation*/
10 Il 3
Bl — —
[ &}
R|— b——t—{ SH 0 ]
/*Stop the operation*/
10
K mT 3 ]
]
BT S ]
ST S0 1 ]
IBET 10 .1 ]
/*Product selection operation*/
[*M1 is the screen operation bit of HMI interface.*/
/*M2 means the two adjacent products are different.*/
30 ML
WMl—<s>—4 —J+}— < I Iz H SET  me
Mz
—— +—— ESET 520 ]
Nz 521
—t— 3
520 i}
B —5 o— ]
T4
— 2
- 0 3000 ]
T0
— —— SET 521 ]
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/*Open the major ingredient value to add major ingredient.*/

21 T

B <5 b]

w0 W0 H o= 0 H

1] 2000 H . =4 1 H
/*Open ingredient A valve to add minor ingredient A.*/

vy 4

n—(S)T 2
: W 2500 H SIT sn ]

/*Open ingredient B valve to add minor ingredient B.*/

23 13

B—(S)T b]
= 1] 2500 H SET sS4 ]

[*Start the mixer.*/

/*Mix for 20 minutes.*/

24 IS

M —s 2

T T2 12000 ]

2
—{ SET SIS ]

/*Open the evacuation valve to evacuate finished product.*/

/*When the left material is less than 20 kg and half-minute has passed, enter the next step.*/

525 4
FO—<S>—<
o < 0 20 H T8 T3 300 ]
3
] — SIT 5% ]
526
Bi—<s0—f ™V 2 1] ]
o 50
— b
¥izj EET )

SET

SET

523

7.5.3 Parallel

branch structure

The following example is a bottle packager. This packager seals the bottles and sticks labels to them. Meanwhile, it examines the
bottle caps and labels, so that the flawed products are eliminated in the third procedure, while the qualified products continue to
the next work flow.If no bottle is sent from the last work flow, the packager does not conduct any sealing or labeling. These three
procedures are carried out at the same time, and each bottle moves from one position to another each time the rotary plate

rotates.The following figure shows the illustration of the packager.
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Bottle in positigh
detection switch X1

Eliminating
Labelling cylinder Y3
) — Capping cyIinde‘r:y“nder Y2 | Labelling cylinder o :
Capping rod BACK X10 rod BACK X11 Eliminating cylinder
cylinder Y1 rod BACK X12
—  Caoping cylinder Labelling cylinder
rgz C?U'I}'/)G rod OUT X6 Eliminating cylinder
c rod OUT X5
aj
Rotary plate of the P /J:L\ /[:\ D\
packing machine T
Running direction of Bottled Bottled Bottled
the rotary palte product product product
Exit of rotary plate
Entrance of rotary Rotary plate station
plate proximity switch X0
%
o,
i JZ)’:)/O‘?W
o,}’/)
@
Cap in position Rotary plate motor YO .
detection switch X2 i i S Exit of
Labelling cylinder Y2 05? disqualified
&
N
S
o
§ e
NZ

During the operation, the rotary plate rotates one step each time, which is detected by the X0 limit switch. The rotary plate stays
at each step long enough for all the three procedures, driven by cylinders, finished. The cylinder rod OUT signal and cylinder rod

BACK signal are monitored respectively.

The 1/O points are listed in the following table.

SN Address Monitored objects SN Address Monitored objects
1 X0 Rotary plate station proximity 8 X10 Capping cylinder rod BACK
switch
2 X1 Bottle in p03|.t|0n detection 9 X11 Labelling cylinder rod BACK
switch
3 X2 Cap in position detection switch 10 X12 Eliminating cylinder rod BACK
4 X3 Labelling detection switch 11 YO0 Rotary plate motor
5 X5 Eliminating cylinder rod OUT 12 Y1 Capping cylinder
6 X6 Labelling cylinder rod OUT 13 Y2 Labelling cylinder
7 X7 Capping cylinder rod OUT 14 Y3 Eliminating cylinder

It is obvious that this is a parallel branch structured flow. After the rotating of the rotary plate, operations are performed in three

stations. After all the operations are performed in the three stations, the device performs the subsequent operations.The following

diagrams are the SFC program and its LAD counter part.

In the program, M1-M3 are the qualification flags for the procedures of capping, labeling and eliminating respectively.

When the capping procedure runs to S22, X2 checks whether the capping is qualified or not. If yes, the corresponding qualification

flag M1 is set. When the labeling procedure runs to S25, X3 checks whether the labeling is qualified or not. If not, M2 is reset.

After all the procedures are complete, at step S29, the M2 state is transferred to M3, and M1 state is transferred to M2.

The capping procedure acts according to X1 state. If X1 indicates that no bottle is in position, the capping does not proceed. The

labeling procedure acts according to M2 state. If M2 is OFF, it indicates that the bottle in position is disqualified, and the labeling

does not proceed. The eliminating procedure acts according to M3. If M3 is ON, it indicates that the bottle is qualified, and the

elimination does not proceed, and vice versa. In both cases, M3 is reset in S32 to prepare for the next procedure.
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’ Start and stop the program section
. =0 ﬂf Initial step.

When a X0 'rising edge is
detected

" The labelling’
procedures -

The cadpping_ — - ; M2 qualification .
procedures ED* | ST flag SE6%

Transfer’ L ) .

conditions .
s28 530
i ons- Jump when no Jump upon
Capping operatlons. . bottle is in disqualified product
Mark the qualified position

product (M1) ‘Labelling operatio
Mark the qualified
. product (M2) .

- Parallel merge

g2 ~ Transfer the qualification flag states
from M1 to M2 and M2 to M3

The eliminating
procedures

M3 qualification
flag

532
Jump upon
qualified product
Elimination
operation

Reset the M3
disqualification
flag

50
B
[Fessnnnseenns Start a stop control program sectionsssssssreeeses *
113 X14
whe— — | g SET SO |
Start the switch Emergency switch
13
n —4t—it BT m 3 ]
Start the switch . .
Capping qualified
X4
EST 1] ]
Emergency switch
ST S20 13 ]
[*esesssase SFC program sectionsssss++=- */

[*Initial step. Transfer condition: rising edge of X0, indicating rotary plate in position.*/

S0 0
2 —<s J
Rotary plate motor
X0
(ST SET o s20 |
Plate in position
SET $23 ]
SET £l ]
[*Capping*/
520 X1
® =<5 —{ S s21 ]

Bottle in position

Sz8

X1

Bottle in position
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N10

N12

S21 n
—<$ b
Capping
cylinder
X7
b—t—{ S
Capping
cylinder rod
S22 X2
—<S —{ S m
Capping Capping
check qualified
X10
—At— S
Capping rod
back

I*Labelling*/

n
—{ SET S24

Labelling
qualified

$30

Labelling
qualified
S24 12
bl § )
Labelling
cylinder

X6
—At— S
Labelling rod
cut

S5 X3
EST m2

Labelling Labelling
detection qualified

xn
—At— S

Labelling rod
back

[*Elimination*/

Elimination
success

3 §32

Elimination
success

s21 3
—<S>1< D

Eliminating
cylinder

XS
—q{ }———t—{ SET

Eliminating rod

out
S31 X12
<S> i} {t—o SET
Eliminating rod
back
S32
L <s>—{ BT m )
Elimination

S31

Rx4
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/*Transfer condition for parallel merge*/

528 530 532 1o X111 Hiz
His}l— = 5 = | | | | 1 | {+—1 =ET 529 1
Capping rod Labelling Eiminating

back rod back rod back

/*Transfer capping qualified M1 state to labelling qualified state M2*/

I*Transfer labelling qualified M2 to elimination(of disqualified) success state M3*/
529 nz
M4—<S>—d —f ST M ]
Elimination
Labelling success
qualified
{ KT n ]
Labelling
qualified
L}
- —{ SET m ]
Labelling
Cappin o
qu'glf)fleg qualified
{ KT ]} ]
Capping
qualified
Suo S0
— —< )
NISH RET ]
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Chapter 8 Operating guide for high-speed input function

This chapter detailedly describes the usages and notes about the high-speedinput function, including high-speed counters and
pulse capture.

Chapter 8 Operating guide for high-speed INPUL FUNCHION ...........uiiiiiii e e e e 274
o I o e | g Bt o TT=To [ oo 10 o (T PSPPSR 275

S 70 A O o T [0 = 1o o PRSP 275

8.1.2 Relationship between high-speed counter and SM auxiliary relay ..........cccccociiiieieiiiiiiieee e 276

8.1.3 How t0 use the high-SPeed COUNTETS .........i it e e e e e e e e e et e e e e e e s e nneneeeeas 278

8.1.4 Notes about the VC1 series high-SPeed COUNLEIS .........ccoiiuiiiiiii et 281

8.2 External pulsSe Capture fFUNCLION ...........iiiiiiiie it eteee et e sttt e ettt e e e sttt e e emtee e e s aeeeeessbeeeeaneeeesanneeeeantneeennns 282

8.3 Notes on High-speed iNput @PPIICALION .........oiiiiiiiiie et e e et e e et e e s nneeeeeaneeeeeaaes 282
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8.1 High-speed counter

8.1.1 Configuration

The built-in high-speed counter for VC series micro-PLCs are configured as follows:

® Configuration table of high-speed counter

L i Max. frequency (kHz)
VC5 VC2
Counter X0 X1 X2 X3 X4 X5 X6 X7 VC3 VC1 VC1S
Up/Do
C236 wn
Up/Do
C237 wn 50
Up/Do
C238 wn
. Up/Do
Sin | c239 wn
gle- Up/Do
pha | co40 wn
s€ Up/Do
Ogi‘; C241 wn 10 10
pt Up/Do
inpu €242 wn
t Up/Do
mod |.C243 wn 10 /
e Up/Do
C244 wn Reset 50
Up/Do
C245 wn Reset 10
Up/Do
C246 wn Reset Start 50
Up/Do
C247 wn Reset Start 200 10 10
C248 Up Down 30
Sin | c249 Up Down 5 10
glﬁa C250 Up Down 5 /
se
bidir C251 Up Down 5
ecti | C252 Up Down Reset 30
onal
cou | C253 Up Down Reset 5
innptu C254 Up Down | Reset | Start 30
t C255 Up Down Reset Start 200 5 10
A B
C256 phase | phase 30 5
A B
C257 phase | phase
A B
C258 phase | phase
A B
Two C259 phase | phase 5 /
_ A B
pha C260 phase | phase Reset 30
cou | C261 phase | phase | Reset 5
nt A B
inpu | C262 phase | phase Reset Start 30
tmo A B
de | C263 phase | phase Reset Start 200 5 5
Input Input Input Input Input Input Input Input 200 10
SPD instruction point point point point point point point point 10
Input Input Input Input Input Input Input Input
Pulse capture . . . . . . . .
function point point point point point point point point
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External interrupt
number 0/8 1/9 2/10 3/11 4/12 5/13 6/14 7/15

In the modes listed in the preceding table, the high-speed counters act according to certain input and handle high-speed

action according to interrupts. The counting action is unrelated to the PLC scan cycle.

This kind of high-speed counters are of the 32-bit bi-directional counting type. According to their different counting up/down
switch over methods, they can be divided into the following four categories:

Counting mode Counting action

Single-phase one port | - o £236-C247 count down/up when SM236-SM247 are ON/OFF.

count input

Single-phase Corresponding to the action of counting up or down input, the counters C248—-C255 are automatically

bidirectional count incremented/decremented. You can know the current count direction of the corresponding counter through

input SM248-SM255. The counter counts up when the SM element is OFF, or counts down when OFF.
When SM100-SM103 is set to OFF, counters C256—C263 are automatically incremented and
decremented according to the two-phase input. You can know the current count direction of the
corresponding counter through SM256-SM263. The counter counts up when the SM element is OFF, or
counts down when OFF. The count direction is defined as follows:

Two-phase count o . = =

input | | | |

When SM100-SM103 is set to ON, counters C256—C263 are automatically quadrupled up and down
according to the two-phase input. You can know the current count direction of the corresponding counter
through SM256-SM263. The counter counts up when the SM element is OFF, or counts down when OFF.
The count direction is defined as follows:

+1 41+ +1 -1 -1 -1 -1
Two-phase quad .
frequency count input

+1 +1 +1 +1 -1 -1 -1 -1

8.1.2 Relationship between high-speed counter and SM auxiliary relay

®  Special auxiliary relay for controlling count direction ®  Special auxiliary relay for controlling quad-frequency
Type Counter SN Up/down control T Counter SN Quad-fre:quency
C236 SM236 setting
C237 SM237 C256 SM100
C238 SM238 C257 SM101
C239 SM239 C258 SM102
C240 SM240 Two-phase count C259 SM103
Single-phase one C241 SM241 input C260 SM100
point count input C242 SM242 C261 SM102
C243 SM243 C262 SM100
C244 SM244 C263 SM102
C245 SM245
C246 SM246
C247 SM247
®  Special auxiliary relay for monitoring count direction
Type Counter SN Up/down monitor
C248 SM248
Single-phase C249 SM249
bidirectional C250 SM250
count input C251 SM251
C252 SM252
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Type Counter SN Up/down monitor
C253 SM253
C254 SM254
C255 SM255
C256 SM256
C257 SM257
C258 SM258
Two-phase count C259 SM259
input C260 SM260
C261 SM261
C262 SM262
C263 SM263
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8.1.3 How to use the high-speed counters

® How to use the single-phase one point input high-speed counters
Characteristics: A single-phase one point input high-speed counter starts to count only when the pulse input changes from
OFF to ON, and the count direction is determined by its corresponding special auxiliary relay SM. An example of the action
is shown in the following figure.
SM244
>
3
HCHT Cz44 3 ]
1z
o
u:)
—_ B&sT C244 1
The time sequence chart of the contact actions in the program is shown in the following figure.
I
i When X10 is ON, C244 is resel regardlass of X11.
: I When X11 is ON, G244 starts to count
[ Whan X712 and 5M244 are OFF, G244 counts up |
I I 'When the count value of C244 reachas 3, siale of G244 | ,'l,,.“" I.':-‘ 1 and A2 s ON
[ | cantact chanoes | C244 is cleared, and the contact is
[ | T T | reset.
Pl | When X12 changes from OFF to OM, SM244 iz O,
%o Pl | and G244 counts dawn
P ;
Ll i |
X1 [ | |
I | |
e ' I |
b [ | |
t I I
X10 r : :
1 ] |
I I
- I I I
xi2 L | |
F | |
smzas ! I |
|| | |
| | - |
3 ' :
G244 I
Iy
G244
contact
Nate:
1. Countar input points; X0,
2. High-Speed counters, when used in DHSCS, DHSCR, DHSZ. DHSP, and DHST instructions, can trigger epearations or
controls fraa from tha scan cycla.
® How to use the single-phase bidirectional count inputhigh-speed counters

Characteristics: A single-phase bidirectional count input high-speed counter starts to count only when the pulse input

changes from OFF to ON, and the count direction is determined by their corresponding two input points. The state of the

high-speed counter is determined by its corresponding special auxiliary relay SM.

An example of the action is shown in the following figure.
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The time sequence chart of the contact actions in the program is shown in the following figure.

When X10 is ON, C255 is reset regardless of X11 and X7
| 'When ¥11 and X7 are ON, G255 starls fo count
| Wher )4 changas from OFF to ON, C255 counds up; SM255 is
| OFF.

Y. . . -

| | When the count value of G255 reaches 3, "n'”'_Ll'_xH and X7 are ON, X8 - F—JN'
C2585is cleared, and the contact is

| slate of C255 contacl changes

I'hen ¥5 changes from OFF to ON,

C255 counts down. SM255 15 ON.

i rasal.

|
|
[
x6 I
[l
|
|

|
!
T
T
|
|
I
|
|
|
|
|
|
|

C255

C 255 contact |

Mola

1. Gounter inpul paints: X4 and X5

2. High-Spead counlers. whan used in DHSCS, DHSCR, DHSZ, DHSP. and DHST instructions, can inigger oparalions of
controls free from the scan cycla

® How to use the two-phase count input high-speed counters
Characteristics: A two-phase count input high-speed counter starts to count only when the pulse input changes from OFF to
ON, and the count direction is determined by the phase difference between the two input points. The state of the high-speed
counter is determined by its corresponding special auxiliary relay SM.

An example of the action is shown in the following figure.

T3
4
HCHT 262 3 1
1z
[
ow
EST  [£262 ]

279



VC Series Micro-PLC Programming Manual Operating guide for high-speed input function

The time sequence chart of the contact actions in the program is shown in the following figure.

.

When X100 is OMN, C262 is resel regardless of X11 and X3,
I'When X111 and X3 are ON, C2E2 starts 1o count
I'Whin X0 is OM and X1 changes from OFF 1o ON, G262 counts
: L SM262 is OFF

; . R % When X11 and X3 ara ON, X2 15 ON
| When the count value of C262 reaches 3, ey

C262 is clearad, and the contact is
| state of C262 contact changes. regat

| |'Whien X0 is ON and X1 changes from
| OM 1o OFF, C262 caunls down, SM262
|is OmM

X2

I
I
I
I
|
|
11 |
I

I
I
I
I
I
I
I
I
I
I
]
1
I
I
I
I

X3
—r—

SM26Z

3
263

C2a2 contact

Mate:

1. Countar Inpul palnts: X0 and X1,

2. High-Spaed counters, when used in DH3CS, DHSCRH, DHSZ. DHEP. and DHST insfructions, can triager operalions or
controls frea from the scan cycla

How to use the two-phase quad frequency count input high-speed counters

Characteristics: A two-phase quad frequency count input high-speed counter starts to count when the pulse input changes
from OFF to ON or ON to OFF, and the count direction is determined by the phase difference between the two input points.
The state of the high-speed counter is determined by its corresponding special auxiliary relay SM.

An example of the action is shown in the following figure.

SMo sM100
N7 —— M >
sMza2 73
He — —- 2
i1l 0
NS —l— HCNT Ccz62 3 1
0262 Y2
mo— - 2
10 OFF

mi— — RST Cz62 ]
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The time sequence chart of the contact actions in the program is shown in the following figure.

|
i When X10 is ON_ C262 is resel regardless of X11 and X3.
| 'When X11 and X3 are ON, C262 starts to count
| I'When X0 is ON and X1 changes from OFF 1o ON, G262 counts
| lup: SM262 is OFF
Wibhan ¥ 14 amd X ar ©
| When the counl value of C262 reaches 3, "I'rr'r X1 _"_TJ.}'.‘."""I "'. "’W f“d - ('_'N
I state of G262 contact changes. (262 &= claared, and the cantact i
|1 | 'When X0 is ON and X1 changes fram reset,
) I PN 1o OFF, G262 counls down, SM262 i
K2 I lis OM |
—+ }
= t
i1 | |
(I I
I T
ki
o i !
| |
X0 | | '
|
|
0 [ F L |
| } |
1
1 il |
1|
SMzEZ | I
1 ]
| 51
| 4 -
3| ;] 3
C262 D L2
n i 0
3
z 4
; -5
& e
L2653 contact
Mate;
1. Counter input points: X0 and X1.
2. High-Spead countars, when usad in DHSCS, DHSCR, DHSZ, DHSP, and DHST instruciions, can frigger operations or
controls free fram the scan oycle,

8.1.4 Notes about the VC1 series high-speed counters

® Classification of high-speed counters
C0-C235 are software counters, C236-C263 are hardware counters, Please select it according to the usage mode.

® Max. frequency sum
The max. combined frequency cannot exceed 60kHz when multiple high-speed counters (hardware counting mode) are used
simultaneously or the high-speed counters (hardware counting mode) and the SPD instruction are used at the same time.

Total input frequency when multiple software high-speed counters, or when high-speed counters and the SPD instruction,
are used at the same time, is shown in the following table.

conditions of usage Total input frequency
DHSCS, DHSCR, DHSCI, DHSZ, DHSP, and DHSTare not used <60 kHz
DHSCS, DHSCR, DHSCI, DHSP, DHST are used <30 kHz
DHSZ is used <20 kHz

® Max. frequency of hardware counters
Counters C236, C237 and C256 are hardware counters. Among which:

. C236 and C237 are single-phase counters with max. counting frequency of 50kHz.
. C256 is a two-phase counterwith max. counting frequency of 30kHz.

® Max.frequency of software counters
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The high speed counters used in DHSCS, DHSCR, DHSCI, DHSP or DHST instructions works in the software counter mode.
The max. input frequency for the single-phase counters and two-phase counters are 10kHz and 5kHz respectively.

When used in the DHSZ instruction, the max. input frequency for the single-phase counters and two-phase counters are 5
kHz and 4 kHz respectively.

8.2 External pulse capture function

The input points that provide the external pulse capture function are X0 - X7. The corresponding SM soft elements arelisted below:

Input hardware point SM element
X0 SM90
X1 SM91
X2 SM92
X3 SM93
X4 SM94
X5 SM95
X6 SM96
X7 SM97

£ Note
1. When the external input points change from OFF to ON, the SM soft elements of the corresponding portsare set to ON.

2. SM90-SM97 are cleared when the user programstarts.

3. When using the pulse capture, the counters need to observe the sum limit of the input pulse frequency of each PLC series,
otherwise an abnormality may occur.

4. When the high-speed counter or SPD instruction corresponding to HCNT are used on the same input point, the pulse capture
becomes invalid after the first scan cycle, regardless of whether the instructionis valid or not.

8.3 Notes on High-speed input application

The input points X0—X7 are used as input signals in functions such as high-speed counter, SPD instruction, pulse capture, and
external interrupt. However, these functions cannot be used at the same time, because many different functions may use the
same one or multiple input points. Therefore, during the PLC programming, only one of the several functions that aninput point
can provide is available. If the X0—X7 input pointsare used repeatedly in the user program, the user program cannot be compiled.
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Chapter 9 Using Interrupts

This chapter detailedly describes the mechanisms, processing procedures, and usages of various interrupts.

(OfaF: T (=Tl IO LY [ o I a1 1=] 4 U] o] £ PRSP 283
L IR (=T (U] o o] £ Yo = o HO PP PPPPPPPPPPPIN 284
9.2 ProCesSiNG INTEITUPE BVENT.......uiiiiii ittt e et e e e e e et e e e e e e e et e e e ee e e e s et abaeeeeeeesaasatsseeaeeesaasaasreseaeesaassnsreeeas 286
(RS I ST aTo It g T=To I T o) =] £ (U o SRR 286
9.4 USING EXEEINAI INTEITUDES. ... eeeeieite ettt e oottt e e e e ettt e e e e e e st baeeeeae e e e e seeeeeeeaee s e snteeeeeeeesannnsneeeaeesannnnsneeeas 289
9.5 Using high-Speed COUNTET INTEITUPDL. ... ... ettt e e e e e ettt e e e e e e e e teee e e e e e e e s aanaeeeeeeaeesaannnsbeeeaaeeaannssneens 290
9.6 Using PTO output COMPIELION INTEITUPL. ......eieiiiiiie et eieie et e st et ee et e e s st eessaeeeeessbeeeesseeeeannseeeeaneeeeeanns 291
9.7 Using serial POrt-DaSEA INTEITUPL. ........eiiiiiieee ettt ee ettt ettt e e e sttt e e e ettt e e s saaeeeeasbeeeeaneeeesanneeeeansneeeanns 292
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9.1 Interrupt program

When an interrupt event occurs, the normal scan cycle is interrupted and the interrupt program is called and executed with
priority,which is called the interrupt processing mechanism. For the time-critical and event-triggered control tasks, you often need
to adopt this special system processing mechanism.

The system provides many kinds of programmable interrupt resources. Each kind of interrupt resource can trigger a type of
interrupt events, and each type of interrupt eventsis independently numbered.

In order to deal with a certain interrupt event, you must compile a processing program, that is, an interrupt program,
which is an independent POU that constitutes the user program.

An event number needs to be designated for each interrupt program in order to link the user interrupt program with the interrupt
events designated with the event number. When responding to the interrupt request of the interrupt event, the system calls the
corresponding user interrupt program based on the interrupt event number.

The following list shows the interrupt resources provided by the VC series micro-PLCs:
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Event
Event . Interrupt enabling
Int t t E | M Int t t
number nterrupt even nabling S nuTbe nterrupt even SM
0 .XO input rising edge SM25 33 High-speed counter interrupt SM58
interrupt 0
1 .Xl input rising edge SM26 34 High-speed counter interrupt SM58
interrupt 1
9 .X2 input rising edge SM27 35 High-speed counter interrupt SM58
interrupt 2
3 .X3 input rising edge SM28 36 High-speed counter interrupt SM58
interrupt 3
4 .X4 input rising edge SM29 37 High-speed counter interrupt SM58
interrupt 4
5 ?(5 input rising edge SM30 38 High-speed counter interrupt SM58
interrupt 5
6 .X6 input rising edge SM21 39 High-speed counter interrupt SMs8
interrupt 6
X7 input rising edge High-speed counter interrupt
7 | 2fmputnsing edg SM32 40 gh-sp Pt | smss
interrupt 7
X0 input falling edge Interpolation completion
8 . P gedg SM33 41 ) P P SM69
interrupt interrupt 1
X1 input falling edge Interpolation completion
9 |7 9edg SM34 a2 | M P SM69
interrupt interrupt 2
X2 input falling edge Interpolation completion SME9
10 ; SM35 43
interrupt interrupt 3
X3 input falling edge Interpolation completion SME9
11 ; SM36 44
interrupt interrupt 4
X4 input falling edge 45 Position-based interrupt 0 of SM61
12 ; SM37
interrupt high-speed output
X5 input falling edge 46 Position-based interrupt 1 of SM62
13 ; SM38
interrupt high-speed output
X6 input falling edge 47 Position-based interrupt 2 of SM105
14 ; M
interrupt SM39 high-speed output
X7 input falling edge 48 Position-based interrupt 3 of SM106
15 ; SM40
interrupt high-speed output
Position-based interrupt 4 of
16 COMO frame SM41 49 . P SM107
transmission interrupt high-speed output
ivi Position-based interrupt 5 of
17 F:OM 0 frame receiving SM42 50 . p SM108
interrupt high-speed output
Position-based interrupt 6 of
18 COM1frame - SM43 51 . P SM98
transmission interrupt high-speed output
ivi Position-based interrupt 7 of
19 CQM 1 frame receiving SMa4 52 ‘ p SM99
interrupt high-speed output
20 com 2 frf';\m'e . SM45
transmission interrupt
21 CQM 2 frame receiving SM46
interrupt
22 Timed interrupt 0 SM47
23 Timed interrupt 1 SM48
24 Timed interrupt 2 SM49
25 PTO (YO0) gutput SM50
completioninterrupt
PTO (Y1) output
26 ( .) O.u pu SM51
completion interrupt
PTO (Y2) output
27 ( .) u pu SM52
completion interrupt
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PTO (Y3) output

28 o SM53
completion interrupt
PTO (Y4) output

29 o SM54
completion interrupt
PTO (Y5) output

30 o SM55
completion interrupt
PTO (Y6) output

31 ( .) OH pu SM56
completion interrupt
PTO (Y7) output

32 ( .) OH pu SM57
completion interrupt

9.2 Processing interrupt event

1. When a certain interrupt event occurs, if it has been enabled, its corresponding event number is added to the interrupt request
queue record, which is afirst-in-first-out queue with 8-record long.

2. Processing of the interrupt request by the system:
(1) If the system detects that any request in the interrupt queue, it stops the normal execution of the user program.

(2) The system reads the head record in the interrupt request queue, which records the number of the interrupt event that
occurred first. The user interrupt program corresponding to the event number is called and executed.

(3) When the corresponding interrupt program has been executed (the interrupt return instruction has been executed), the
interrupt request is processed, the corresponding head record of the request queue is deleted from the queue, and all the
following records takes one step forward.

(4) The system detects again whether the interrupt request queue is empty. If it is not empty, the system repeats the above
procedures until the queue is empty.

(5) When the interrupt request queue is empty, the system continues to execute the interrupted main program.

3. The system can handle only one interrupt request at one time. When the system is processing an interrupt request,a new
interrupt event is added to the interrupt request queue rather than being responded immediately. The system processes it after all
the requests ahead of it in the queue are processed.

4. When there are 8 records in the interrupt request queue, the system automatically masks the new interrupt eventso that no new
request is added to the queue. The mask is not cancelled until all the requests in the queue have been processed and the
interrupted main program has been executed.

[ Note

1. The interrupts should be brief, or abnormalities may occur, including the mask of other interrupt events (missing of
interruptrequests), system scan overtime and low execution efficiency of the main program.

2. It is prohibited to call other subprograms in the interrupt program.

3. If you want to refresh 1/0O immediately during the interrupt, you can use the REF instruction. You need to note that the execution
time of the REF instruction is related to the number of the 1/0O points to be refreshed.

4. An interrupt event can generate an interrupt request only when the corresponding interrupt event flag is enabled (each type of
interrupt event enable/disable control corresponds to the related SM elements. To enable some type of interrupt events
requiressetting the corresponding SM element to ON), and the global interrupt enable flag is turned on.

5. When an interrupt request with no corresponding interrupt program in the user program is generated, the system responds to
the interrupt request, but no operation.

9.3 Using timed interrupt

®  Description of the timed interrupt
The timed interrupt is the interrupt event generated by the system periodically based on the set intervals.

The timed interrupt program is mainly applicable to the situation that requires timed and immediate processing by the
system,such as the timed sampling of analog inputs, and timed analog output updating based on certain waveforms.
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You can set the intervals (unit: ms) for the timed interrupts by setting the corresponding SD elements. The system generates
the interrupt event only when the set time interval is reached (recommended mini.interval: > 4ms).

The ON/OFF state of certain SM elements can enable/disable the corresponding timed interrupts.

The VC Series PLCs provides you with three timed interrupt resources as follows.

Table 9-1 Timed interrupt resource list

Timed interrupt

Interrupt event number

(SD)Intervals of timed
interrupt (SD)

Enable control (SM)

0 22 SD47 SM47
1 23 SD48 SM48
2 24 SD49 SM49

L Note

1. Setting of enable control elements cannot affect the execution of the timed interrupts in the interrupt request queue.
2. The timing for a re-enabled interrupt starts from zero.

To change the interval of the timed interrupt when the program is running, it is recommended to follow the following
procedures:1. To disable the timed interrupt.2. To change the interval.3. To enable the timed interrupt.

Application instance of the timed interrupt
In the application instance, the system upsets the output of YO once a second based on the timed interrupt 0, which makes

YO flashing periodically.

1. Writing an interrupt program for the interrupt event.

o MAIN * | (5 SBR_1 * | (5 INT_1 *|

Variasble addr. |Varieble Name |(Variable Typ

I -

at]

TEMF
TEMFE
0 ¥0
—L >
M0
| — ==r w0 B ]

2. Specifying an interrupt event number for the interrupt program:
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lort Mananed

SMAIN * |5 SBR_1* | INT_1°|

= 8 zc(VC1) Varisble adds. Varistle Naze Vasistle Type Daca )

= _ Program block | B soor
2 MAIN 00 o=
a o %R:: | . " DG sooL
L) g::t;aél:::mble table ’:_< >
& 8 Cross reference table o w0 )

Element sonitoring tsble

a
r

# & Instruction Wizard
F.

& Y PLC Commmication
::" MNT_2 Ao
'3":-9' trg NieTOt 00Ot no. + 230 D
Srog e
tesoDton
Lo J [comem |
|
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3. Setting the interval for the timed interrupt and enabling the timed interrupt in the main program (MAIN).

Project Manager

3 4l zc (VC1) Variable addr.

- Program block
o NAIN
o SBE_1
INT_1

® X/ [ MAIN * |[5 SBR_1 * |2/ INT_1 * |

Varizble liame

Data

BOOL
=i

TYE

~m
BOO

~r
BCO

& |I.}lﬂbal variable table
— Data block

e

+

& Cross reference table

o System block M1

D47 ]

=& Element monitoring table
E ENT_1

+

# PLC Communication

+

e Instruction Wizard 1

9.4 Using external interrupts

® Description of the external interrupts

The external interrupts are related to the actual input points of the PLCs, which are classified into input rising edge interrupt

and input falling edge interrupt. In the user program, they add the actions related to external events to the external interrupt

program.

The highest response frequency of the system to the external event is 1K. The external events over 1K may be lost.

The rising edge interrupt and falling edge interrupt cannot be used on the same port simultaneously. All the external interrupts

are only valid when the global interrupt control EI and corresponding enabling SM are valid.

The detailed relationship is as follows:

Interrupt number Enabling element Interrupt number Enabling element
Oor8 SM25/SM33 4orl4 SM29/SM37
lor9 SM26/SM34 5o0r15 SM30/SM38
20r10 SM27/SM35 6 or 16 SM31/SM39
3orll SM28/SM36 7 or 17 SM32/SM40

The external interrupts are numbered as follows:

Interrupt number Interrupt source Interrupt number Interrupt source

0 X0 input rising edge interrupt 9 X1 input falling edge interrupt
1 X1 input rising edge interrupt 10 X2 input falling edge interrupt
2 X2 input rising edge interrupt 11 X3 input falling edge interrupt
3 X3 input rising edge interrupt 12 X4 input falling edge interrupt
4 X4 input rising edge interrupt 13 X5 input falling edge interrupt
5 X5 input rising edge interrupt 14 X6 input falling edge interrupt
6 X6 input rising edge interrupt 15 X7 input falling edge interrupt
7 X7 input rising edge interrupt 16 Reserved

8 X0 input falling edge interrupt 17 Reserved

The single input pulse frequency of X0 - X7 is less than 200Hz.

289



VC Series Micro-PLC Programming Manual Using Interrupts

®  Application instance of the external interrupt
In the application instance, the system upsets the output of YO based on the corresponding external interrupt 0 function and
rising edge input event of X0.

1. Writing the interrupt program to upset the state of YO once upon every interrupt and output immediately. To use an
interrupt,you should select its corresponding interrupt number. For details, you can see the specific operation in the following
figure.

S MAIN * |5 SBR_1 * | INT_1 * |
= = ze (VC1) Variable addr. Variable Name |Varizble Type
= Program block I =
] MRIN TEME
o SBR_1 TEMED
o INT_1
&9 Global variable table
= Data block
o bystem block
& Cross reference table
i Element monitoring table
E ENT_1
# $e Instruction Wizard
# ~ PLC Communication

Q00O W
O 00 o
[
o

fr

s

m

=

W mm

B

Program INT 1
name -

Author

Interrupt | %0 input rising edge interrupt(Interrupt no.:
event

Program
description

[ ok ] [ caneal ]

I
2. Writing the El instruction in MAIN, and setting SM25, the interrupt enabling flag corresponding to X0 input rising edge
interrupt, to be valid.

Project Manager 2 x| 5 MAIN * | o SBR_1* | o INT_1 % |
& 4 zc (VC1) Variable addr. |Variable Name |Variable Type
=" Program block | R
[ MAIN TEME
[0 SBR_1 TEME
[ INT_1
&9 Global variable table et HO imine st
- Data block e
# o System block e

# & Cross reference table
=& Element monitoring table

E‘ EHT_l “Enable inverrupts*
® @3 Instruction Wizard £ B
# .~ PLC Communication — 1 = ]

9.5 Using high-speed counter interrupt

® Description of the high-speed counter interrupt
The high-speed counter interrupt is valid only when it is used together with the HCNT instruction or DHSCI instruction, and
generates high-speed counter interrupt based on the count value of the high-speed counter. You can compile programs
related to external pulse input in the high-speed interrupt program. All high-speed counter interrupts (33-40) arevalid only
when the El instruction and corresponding interrupt enable flag are valid.

® Application instance of the high-speed counter interrupt
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In the application instance, the system uses the high-speed counter interrupt instruction of X0 to respond to the interrupt
program (number 33) when the value of the externalcounter C236 reaches the value specified through the DHSCI instruction.

1. Writing the interrupt subprogram. To use an interrupt subprogram, you need to select its corresponding interrupt number.
For details, you can see the specific operation in the following figure.

Project Manager iR (= MAIN * | = SBR_1 *|[ INT_1 * |

= = ZC%"CD block Variable addr. |Variable Name |V
=} rogram bloc
el NAIN
o SBR_1
o INT_1
9 Global variable table
= Data block
# (o System block
# & Cross reference tabl
=B Element monitoring t
E ENT_1
# @& Instruction Wizard Program INT_1
#-% PLC Communication name

Intermot  [figh speed counter intermupt 0Qinterrupt nol
event -

iable Type |Data Type
BCOL
BOOL
BOCL

Author

Program
description

|
2. Writing the El instruction in MAIN, and setting SM58, the interrupt enabling flag corresponding to the high-speed counter
interrupt, to be valid. Driving the high-speed counter C236 and high-speed counter interrupt instruction.

Project Manager 2 x| [ MAIN * | (= SBR_1 * |1/ INT_1 * |
3 [ zc(VC1) Variable addr. Variable Name |Variable Type |D Com:
=] Program block I - B
o MAIN TEMP B
= SBR1 TEMP B
~{@ INT_1
£ Global variable table R els L Sreeh r e Taer
- Data block
# = System block e AL
# & Cross reference table = [ e S J
= |5 Flement monitoring table S
% ENT 1 Boalile Sneerrn e
# 4 Instruction Wizard M0 =
# ~ PLC Communication — L4 1
_i|_[ HCNT 236 1000 ]
“Add high speed counter interrupt to C23€+
_I L|_[ DHSCI 1 cz3€ 33 ]

9.6 Using PTO output completion interrupt

® Description of the PTO output completioninterrupt
The PTO output completion interrupt is triggered when the enable flag (SM50,SM51,SM52) is set and the high-speed pulse
output at Y0,Y1,Y2 is finished. You can carry out the relevant processing in the interrupt subprogram.

®  Application instance of the PTO output completion interrupt

In the application instance, the system uses the high-speed pulse output of YO to respond to the interrupt program (number
25) when YO0 high-speed pulse output is finished.

1. Writing the interrupt program (INT_1): Writing a program for the interrupt code to realize the control. To use an interrupt
subprogram, you need to select its corresponding interrupt number. For details, you can see the specific operation in the
following figure.
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Project Manager LB | [ MAIN * [ SBR_1 * | [ INT_1 * |

= & zc (VC1) Variable addr. |Variable Name |Variabl
=”] Program block
& MAIN
SBR_1
INT_1
& Global variable table
. Data block
# o System block
# & Cross reference table

=i Element monitoring table
8 BNT_1 INT 1 X

# §e Instruction Wizard
# ~ PLC Communication

Data Type |Comme

Program T o1
name -

Intereot | TIUDIRIENEE e nterrputon(inte| [

event

Author

Program
description

I
2. Writing the functions in MAIN: Enabling the global interrupt of the system and setting the PTO output completion interrupt
enable flag SM50 to be valid. Using the PLS instruction.

Project Manager 2 x|/ [ MAIN * |[5 SBR_1 * | (= INT_1 * |

S ZC(VCD Variable addr. |Variazble Name |Variable Type |Data Type |Comme

=-_| Program block _ fyr BOOL

& MAIN TEME BOOL
= SBR_1 B
= INT_1
£ Global variable table
o Data block
o System block 240
& Cross reference table
G Element monitoring table
B ENT_1
# @8 Instruction Wizard 40
# . PLC Communication

/*Enable interrupt*;

1] B

/*Enable FIO (Y¥0) Cutput complete interzupt*/

9.7 Using serial port-based interrupt

Description of the serial port-based interrupt
When a serial port is in the free-port protocol mode, the system generates an interrupt event according to the sending or
receiving events of the serial port.

For each serial port, the system provides two interrupt resources for you. The serial port-based interrupt programis mainly
applicable to the scenario that requires special processing on the receiving and sending of character/frame (XMT and RCV)
at the serial port andtimely processing by the system. It can immediately respond to the processing requirements after a
character or frame is transmitted or received, regardless ofthe scan time.

You can set the ON/OFF state of the corresponding SM elements to enable or disable the serial port-based interrupt. When
the serial port-based interrupt is disabled, the ones that have been added to the interrupt queue continue to be executed.
The XMT instruction cannot be called in the character transmission interrupt processing subprogram when the power flow is
normally on. Otherwise, it may lead to the interrupt subprogram nesting and thus block the execution of the user program.

Frame receiving and sending interrupts refer to the interrupt events that are triggered after the XMT and RCV instructions
are executed.

Serial-port interrupt resource list:

Interrupt number Interrupt event Interrupt enabling SM

16 Frame sending interrupt of PORTO SM41
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Interrupt number Interrupt event Interrupt enabling SM
17 Frame receiving interrupt of PORTO SM42
18 Frame sending interrupt of PORT1 SM43
19 Frame receiving interrupt of PORT1 SM44
20 Frame sending interrupt of PORT2 SM45
21 Frame receiving interrupt of PORT2 SM46

®  Application instance of theserial port-based interrupt

In the example, with the serial port-based frame sending function, the system upsets the Y3 output once when aframe is
sent out and generate flashing effect based on the frequency of the character sending frame.

1. Writing the interrupt program and the processing code when the serial port sending frame is completed and the interrupt

is triggered.

Project Manager
3 |l ze(VC1)
=1 Program block
o MAIN
o SBR_1
| COM1-SENDO

® X |5 MAIN *|[5 SBR_1 * \_ COM1-SENDO *

Variable addr.

Variable Name

Global wariable table ¥

- Data block
# o System block

# % Cross reference table

TEMP

TEMP

Y3

- & Element monitoring table SH0

| ENT_1

# ¢ Instruction Wizard
# ~ PLC Communication

2. Specifying the corresponding interrupt event number for the interrupt program:

Project Manager il - MAIN * |[- SBR_1 * | - COM1-SENDO *

= & ze (VC1)

-,
ot

o
—

1z8 Dz20z20 ]

Variable Iype

=" Program block
= NAIN
o SBR_1
1 CON1-SENDO
€9 Global variable table
|5 Data block
® o System block
# % Cross reference table

= 5 Element monitoring table

E ENT_1
® $& Instruction Wizard
# & PLC Communication

Variable addr. Variable Name |Variable Type
TEMP
TEMP

TEMP

BOOL
BOOL

BOOL

COM1-SENDO

Program

COM1-SENDO ‘
name

Author |
Interrupt
event

COM1 Frame Send Interruptiogligli=g =14y @

Program
description

[ OK i [ Cancel

3. Writing the code of enabling serial port sending frame interrupt in MAIN.
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Project Manager 2 x| MAIN * \ o SBR_1* | - COM1-SENDO *
= & zc (VC1) Variable addr. |Variable Name |Variable Type |Da-
=1~ Program block —
5 MAIN o
{d SBR_1 ot
[~ COM1-SENDO
& Global variable table | I
- Data block -
#® o System block 20 .
# & Cross reference table — =1
= % Element monitoring table -
@ @ Instruction Wizard 20 -
# & PLC Communication — = s 1
n2
— — T 1 Do 2 1

For details about the application instance of the serial port interrupt, refer to Chapter 10"Communication function guide"
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Chapter 10 Communication function guide

This chapter detailedly introduces the communication functions of the VC series micro-PLCs, including the communication
resources and communication protocols, and uses application instances to illustrate.

Chapter 10 Communication fUNCHON QUILE .........cccoiiiiiiiiiie e e e e e e e e et e e e e e e e e s st b b e e e e e e e e s sensaaaeeaaaenan 295

10.1 COMMUNICALION FESOUICES .....eetteetiaiuiteettaeeeaaatteeeeaaeaaaataeeeeaaaaaaaasaeseeeaaaeeaanstseeeaaeaaaanstseeeeaeeesassssseeaaeesannnnsnneens 296
10.2 Programming port COMmuUNICAtioN PrOtOCOI ..........cciiiiiiiiiiiiiee e e ecciie e e e e e e e e e e e e e s e e e e e e s enaanrreeeas 296
10.3 Free-port COMMUNICALION PrOTOCOL ... ...uiiiieiiiiiiiii e e e e e e e e e e e e e e e e e e st b a e e e e e e e s asbbereeeeeesaaansrneeas
O TR0 11 o To 183 o o R PP TPPRTTPRRN
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0 5 I o o T [ Tox 1 o o SRR
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10.4.4 Supported Modbus function codes
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10.1 Communication resources

The baud rates applicable to VC series small PLC are listed in the following table:

Communication protocol Applicable baud rate
Free-port protocol, Modbus protocol 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
N:N protocol 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
Communication protocols supported by the VC series micro-PLCs are listed in the following table.
Main Communicati
Port type Supported protocol
module on port yp Ypp P
PORTO RS232 Programming port protocol, free-po'rt protocol, Modbus communication prétocol
VC1S (slave station), and N:N communication protocol (master and slave station)
(Planning) PORT1 RS485 Free-port protocol, Modbus communication protocol (master station and slave
station), and N:N communication protocol (master and slave station)
PORTO RS232 Programming port protocol, Modbus communication protocol (slave station)
PORT1 RS485 Free-por.t protocol, Modbus corpmgmcatlon protocol (master station alnd slave
Vel station), and N:N communication protocol (master and slave station)
PORT?2 RS485 Free-port protocol, Modbus communication protocol (master station and slave
station), and N:N communication protocol (master and slave station)
PORT3 UsB Programming port protocol
PORTO RS232 Programming port protocol, free-po.rt p.rotocol, Modbus communication pr9tocol
(slave station), and N:N communication protocol (master and slave station)
Free-port protocol, Modbus communication protocol (master station and slave
ve2 PORT1 RS485 port p o P ( .
Ve3 station), and N:N communication protocol (master and slave station)
Free-port protocol, Modbus communication protocol (master station and slave
VC5 PORT2 RS485 port p o P ( .
(Planning) station), and N:N communication protocol (master and slave station)
9 PORT3 UsB Programming port protocol
PORT4 Ethernet Programming port protocol, Modbus_TCP(master and slave station)
PORT5 CAN CANopen(master and slave station)

Besides, you can set the mode selection switch of the VC series micro-PLCs (RUN-STOP) so as to forcibly transfer PORTO into
the programming port protocol.

10.2 Programming port communication protocol

The programming port protocol is an internal protocol dedicated to the communication between the PC software Auto Studio and
the main module.USB, network port, and serial port can be used to communicate with the main module. Only one of them can be
selected for monitoring, and they cannot be used simultaneously.

10.3 Free-port communication protocol

10.3.1 Introduction

The free-port protocol is a communication mode with user-defined data file format, which can realizes data sending and receiving
through the instructions. It supports two data formats: ASCII and binary. The free-port communication is available only when the
PLC is in RUN state.

The free-port communication instructions include XMT (free-port sending instruction) and RCV (free-port receiving instruction).

10.3.2 Parameters setting of free-port

SelectingCommunication Port in the system block dialogue box, and selecting Free port protocol in he corresponding setting
area to enable the Free port setting button, as shown in the following figure.
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Clicking any one of the free port setting buttons to enter the Freeport parameter setting interface, as shown in the following figure.

System block

stem setting
Saving Range
Qutput Table

Set Time

Input Filter
Input Point
Advanced Settings
Serial Port
Special Nodule Cc
Priority Level 0i

PLC communication port (0) setting
O Program port protocol
(® Freeport protocol

© Modbus protocol

O N:N Protocol

PLC communication port (1) setting

Free port setting

Communication Moc 0 o ixhocs
MDI Config @® Freeport protocol
© Modbus Protocol
O N:N Protocol
PLC communication port (2) setting
O No protocol
©Fresport profocal
O Modbus Protocol
< > O N:N Protocol

Communication function guide

1

Freeport Protocol

PLC serial port setting

pabit s v
valid byte |Low byte >

[ Allow start character detection

Parity

[ Allow end character detection

[Jintercharacter timeout

Interframe timeout 200 v | ms

X/

Default Value

Configurable items are listed in the following table.

ltem Setting content Remark
Baud rate 115200, 57600, 38400, 19200, 9600, 4800, _
2400, 1200. Default: 9600
Data bit 7 or 8 (default) -
Parity check None (default), odd, even -
Stop bit 1 (default) or 2 -

Allow the start
character detection

Enabled or disabled (default)

Start character
detection

0-255 (corresponding to 00—FF)

Start receiving after the designated start character is
detected, and saving the received characters
(including the start character) to the designated
buffer

Allow the end
character detection

Enabled or disabled (default)

End character
detection

0-255 (corresponding to 00—FF)

Stopping receiving after the preset end character is
received, and saving the end character to the buffer

Allow the interframe
timeout

Enabled or disabled (default)

Intercharacter timeout

0-65535 ms

Stop receiving if the interval between two received
characters is longer than the preset intercharacter
timeout
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Interframe timeout
Enabled or disabled (default) -

enable
When the energy flow is turned on and the
communication conditions are met, that is, the timing
. starts when the communication serial port starts to
Interframe timeout 0-65535 ms P

receive frames. If the receiving of one frame is
finished when the time is up, the receiving is
terminated.

10.3.3 Free-port instruction

® Note
The free-port instructions XMT and RCV can be used to send/receive data to/from the designated communication port.For
details about the usage of the free-port instructions, refer to section 6.12.11 "XMT: Free-port sending instruction" and section
6.12.12 "RCV: Free-port receiving instruction".

You need to note that to use the free-port instruction on a certain port, you need to set the free-port protocol and
communication parameter for the communication port through the system block of Auto Studio. After setting, you need to
download the system setting to the PLCs and restart it.

®  Application instance
Example 1: Sending a 5-byte data, and then receiving a 6-byte data through PORT1.

| Datatobesent: [ 01 | FF [ 00 [ 01 [ 02 | | Datatoreceived | 01 | FF [ 02 [ 03 | 05 | FE |
Storing the received data in D elements starting from D10. Each byte occupies one D element, as shown below:
01 FF 02 03 05 FE
D10 D11 D12 D13 D14 D15
smi
1 mov 18 il 1
1. First, you need to change the setting of
{ MOV LB#FF m ] communication port in the system block to free-
port communication and set the related
o mov  1e#0 oz ] .
parameters, such as baud rate and parity.
romovy 1em 3 ] 2. Storing the to-be-sent data in the
communication BFM buffer starting from DO,
o mov 15#2 I ] sending data through the XMT instruction, and
resetting SM122 (sending completion flag bit)
i BT smzz ] before the sending when SM1 is valid.
r | - c ] 3. S‘ettl.ng SM122-after the data is se-n.t, and
N beginning to receive data upon the rising edge.
[ BST MLES ] The max. length for the received characters is 6.
4. Setting SM123 after the data is received, and
—t— EV¥ 1 mo & ] performing the corresponding operations based
SM123 on the receiving completion information register
—— BLD  5DI2S z H I Do 1 (SD125).
1 ST M=o ] 5. Using X5 as the enable bit for interrupting the
sending and receiving.
EST  SMi2t 1

Example 2: Sending the data through PORT1, and then receiving the data.
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am
—— 1 mov  1E%L il
I mov  1G6#FFOL
U mov  EewO il
U mov  Eewg i)
o omov 161 3
o omov 16z 4
I BST  smize ]
L mr 1 il
sMiee
L | ——{ BST  SMiZ3 1
—+— &V 1
SM123
—— —— BLD  sDIZS z
i
— >—E EST  SMizo 1
EST  Smizi 1

E4M0

Din

H:

IHC i}

]

Different from "Example 1", before sending the
high and low bytes of a word element, the word
element needs to be divided into two parts: high
and low bytes.

For instance, if you want to send the content of D2,
you can store its high bytes and low by
tesseparately in D3 and D4, and then send D3 and
D4. You can also store the data in a KAMX (such
as K4MO in this program)element, and then take
K2MO as the high byte and K2M8 as the low byte.

10.4 Modbus communication protocol

10.4.1 Introduction

For the serial communication of the VC series micro-PLCs, Modbus communication protocol is available. RTU mode is supported.
The PLCs can be set as the master or slave station.

10.4.2 Characteristics of links

1. Physical layer: RS-232 and RS-485

2. Link layer: asynchronous transmission mode

(1) Data bit: 8 bits (RTU)

(2) Transmission rate: 1200, 2400, 4800, 9600, 19200, 38400, 57600, and 115200

(3) Parity method: even , odd, or none

(4) Stop bit: 1 or 2 stop bits

3. Networking configuration: a maximum of 31 sets of equipments. Address range: 1 - 247. Broadcast is supported.

10.4.3 RTU transmission mode

1. Hex data.

2. The interval between two characters shall not be less than the time of 1.5 characters.

3. There is no frame head or tail, and the interval between two frames is at least the time of 3.5 characters.

4. Using the CRC16 check.

5. The max. length of the RTU frame is 256 bytes and the structure of a frame is shown as follows:

Structure Functio
Address Data CRC
of a frame n code
Number of
1 1 0-252 2
bytes

6. Calculation of interval among characters:
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If the communication baud rate is 19200, the interval of 1.5 characters is 1/19200%11%1.5x1000 = 0.86ms.

The interval of 3.5 characters is 1/19200%11x3.5x1000 = 2ms.

10.4.4 Supported Modbus function codes

Supported Modbus function codesinclude 01, 02, 03, 05, 06, 08, 15, and 16.

10.4.5 Addressing mode of the PLC elements

1. Mapping between read-write element function codes and the elements:

Name of function
Function code code Modicon data address Type of operable element Remark
01 Read coils Qrote 1:xxxx Y, X, M, SM, S, T, and C Bit read
02 Read discrete input 1n0te 2:xxxx X Bit read
03 Read registers 4note 3:xxxxnote 4 D,SD,ZT,C,and R Word read
05 Write single coil 0:XXXX Y, M, SM, S, T,and C Bit write
Write single
06 . 9 4:XXXX D,SD,Z T,C,and R Word write
register
15 Write multiple coils 0:xxxX Y,M,SM, S, T,and C Bit write
Write multiple .
16 . P AIXXXX D,SD, Z,T,C,and R Word write
registers

Notes:
1. O indicates "cail".

from 0).

if the

2. 1 indicates "discrete input".
3. 4 indicates "register".
4. xxxx indicates range "1-9999". Each type has an independent logic address range from 1 to 9999 (protocol address starts

5. 0, 1 and 4 do not have the physical meaning and are not involved in actual addressing.
6. Users shall not write X element with function codes 05 and 15, otherwise, the system does not feed back the error information

written operands and data are correct, but the system does not perform any operation on the write instruction.

2. Mapping between the PLC elements and Modbus communication protocol address:

Eleme . Protocol Supported
T Ph | el R k
nt ype ysical element address function code emar
oy Output state, element number: YO
Y B . . | il . —
it (octal code) 512 points in 0000-0511 01, 05, and 15 Y7 and Y10-Y17
total
X0-X777 01. 02. 05 and Input state, it supports two kinds of
X Bit (octal code) 512 points in 1200-01711 15’ ' addresses, and the element number
total is same as the above
M0-M2047 2000-4047
M Bi 1 1
t M2048-M10239 12000-20191 | 01 0% and 15
SM Bit SM0-SM255 4400-4655 01 05. and 15
SM256-SM1023 30000-30767 T
. S0-S1023 6000-7023
S Bit S1024-54095 31000-34071 | 01 0%:and15
. TO-T255 8000-8255
T Bit 01, 05, and 15 State of T element
T256-T511 11000-11255
. C0-C255 9200-9455
C Bit C256-C511 10000-10511 01, 05, and 15 State of C element
D Word D0-D7999 0000-7999 03, 06, and 16
SD0-SD255 8000-8255
SD Word 03, 06, and 16
SD256-SD1023 12000-12767
A Word Z0-Z15 8500-8515 03, 06, and 16
TO-T255 9000-9255
T Word T256-T511 11000-11255 03, 06, and 16 Current value of T element
C Word C0-C199 9500-9699 03, 06, and 16 Current value of C element (INT)
Double
C wsrd C200-C255 97009811 03 and 16 Current value of C element (DINT)
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Eleme Protocol Supported
Type Physical element Remark
nt yp s address function code
Double
C word C256-C306 10000-10101 03 and 16 Current value of C element (DINT)
R Word RO-R32767 13000-45767 03, 06, and 16
Note:

The protocol address is the address used on data transmission and corresponds with the logic address of Modicon data. The
protocol address starts from O while the logic address of Modicon data starts from 1, that is, protocol address + 1 = logic address
of Modicon data. For example, if MO protocol address is 2000, and its corresponding logic address of Modicon data is 0:2001.
In practice, the read and write of MO is completed through the protocol address, for example, frame for reading MO element (sent
by the master station).

01 01 07 DO OO0 01 FED 47

| I— CRC check code
Number of read elements
Start address. The decimal value of 07D0 is 2000
Function code

Station No.

10.4.6 Modbus slave station

Modbus slave station responds to the master station according to the received message of local addressing, rather than sending
out message actively. The slave station only supports Modbus function codes 01, 02, 03, 05, 06, 08, 15, and 16, and the other
codes are "illegal function codes"(except broadcast frame).

10.4.7 Reading and writing elements

All the function codes supported except 08 are used for reading and writing elements. In principle, in one frame, there are 2000
bit elements and 125 word elements for reading, 1968 bit elements and 120 word elements for writing at most. However,
theactual protocol addresses for different types of elements are different and discontinuous (for example, Y377's protocol
addressis 255 while X0's protocol address is 1200). Therefore, when reading or writing an element, the element read at one time
can only be the same type, and the max. number of the read elements depends on the number of the elements thatare actually
defined. For example, when reading Y element (YO — Y377, 256 points in total), the protocol address ranges from 0 to 255, the
corresponding logic address of Modicon data is from 1 to 256, and the max. number of the Y elements that can be readis 256.

The examples are as follows:

1. Sending from the master station: 01 01 00 00 01 00 3D 9A

01 — address; 01- function code; 00 00 — starting address; 01 00 — number of read elements; 3D 9A — check

Response of the slave station: providing correct response

2. Sending from the master station: 01 01 00 00 01 01 FC 5A

The master station reads 01 01 (257) elements starting from 0000, which is beyond the defined number of Y elements.
Response of the slave station: 01 81 03 00 51

The response of the slave station is illegal data value, because 257>256, and 256 is the allowed max. number of Y elements.
3. Sending from the master station: 01 01 00 64 00 A0 7D AD

00 64 (decimal 100) is the start address for themaster station to read, and 00 A0 (decimal 160) is the number of elements.
Response of the slave station: 01 81 02 C1 91

The response of the slave station is illegal data address, because there are only 156 Y elements which are defined to the protocol
address 100, but 160>156, so 160 is illegal.

4. Sending from the master station: 01 04 00 02 00 0A D1 CD
The master station sends the frame of function code 04

Response of the slave station: 01 84 01 82 CO
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The response of the slave station is illegal function codes.

1] Note

1. X element does not support the write operation (that is, the write of element Xis invalid). For details about the writable properties
of SM and SDelements, refer to Appendix A "Special auxiliary relay” and Appendix B "Special data register" (if the element is un-
writable,the write operation is invalid).

2. The address of the slave station is 01, the last two bytes are CRC check codes and the second byte is function code.

10.4.8 Processing of double word element

The current count value of C element is word or double word element. The values from C200 to C255 are double word elements,
which are read and written through the function codes (03 and 16) of read/write registers. The address of every two registers
corresponds to one C double word element, and the registers can only be read or written in pair.

For example, reading the RTU frame of three C double word elements from C200 to C202.

01 03 25 E4 00 06 8E F3

L Check code
Number of read eleme
Start address 9700

Function code
Station No.

In the returned data, two addresses 9700 and 9701 indicate the contents of C200. 9700 is MSB, and 9701 is LSB.

When reading a double word element, if the start address for reading is not an even number, then the system responds with
errorcode of illegal address. If the number of the read registers is not an even number, the system responds with error code of
illegal data.

For example:

Sending from the master station: 01 03 25 E5 00 04 5E F2

The start address for the reading of master station: 4 word elements of 25 E5 (decimal 9701)
Response of the slave station: 01 83 02 CO F1

Response of the slave station: illegal data address

Sending from the master station: 01 03 25 E4 00 05 CE F2

The start address for the master station reading: 5 word elements of 25 E5

Response of the slave station: 01 83 03 01 31

The slave station returns the illegal data.
10.4.9 Processing of LONG INT data

One LONG INT data can be saved in two D elements. For example, if a LONG INT data is saved in D3 and D4, the VEICHI PLC
thinks that MSB are stored in D3 and LSB are stored in D4. When the master station reads the LONG INT data through Modbus,
the 32-bit data shall be regrouped based on the LONG INT storage principle of VEICHI PLC after reading the data.The storage
principle of FLOAT is the same as the storage principle of LONG INT.

10.4.10 Diagnostic function code

The diagnostic function code is used for testing the communication between the master and slave station, and various internal
error conditions of the slave station. The supported diagnostic subfunction codes are shown in the following table:
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Function Subfunctio Function Subfunctio
Name of the subfunction code Name of the subfunction code
code n code code n code
Return the bus communication
08 00 Return the query data 08 12
error count
L ) Return the bus exceptional
08 01 Restart the communication option 08 13
error count
. Return the slave message
08 04 Forced listen only mode 08 14
count
Return the slave station no
08 10 Clear the counter 08 15
response count
Return the bus character
08 11 Return the bus message count 08 18
overrun count

Applicable to the VC2/VC3 series

10.4.11 Error code

When the instruction sent from the master station is in the normal response state, the slave station returns data or statistic value
in the data field. But in the abnormal response state, the server returns error codes in the data field. The error codes are shown
in the following table.

Error code Meaning of error code
0x01 Error function code
0x02 Error register address
0x03 Error data

In addition, if the slave station receives data under the following situations, no message is returned:
(1)When there are errors in the broadcast frame, such as data error, address error, etc.
(2)When the character is overrun, no message is returned. For example, the RTU frame is more than 256 bytes;

(3)When in the RTU transmission mode, the interval between characters times out, which is equivalent to receiving an error
frame,and no message is returned;

(4) When the slave station is in the listen-only mode, no message is returned.

(5)The slave station received ASCII error frame, including frame tail error and character range error.

[ Note

Read station is configured with compulsory elements. What is read is the value run by the program, which may be inconsistent
with the compulsory value.

10.4.12 Modbus parameter setting

®  Setting the communication port in the system block
There are two serial ports (PORTO and PORT1) on the communication port interface. PORTO only supports the Modbus
slave station while PORT1 and PORT 2 supports both the Modbus master and slave stations.

®  Setting the Modbus communication protocol parameters
There is a button of default value on the Modbus operand interface. The default value is the communication setting
recommended by the Modbus communication protocol. For details about the parameter setting items, you can refer to the
following table.

ltem Setting content
Station No. 0-247
Baud rate 115200, 57600, 38400, 19200, 9600, 4800, 2400, 1200
Data bit Setting to 7 or 8 bits:7 bits for ASCII mode, and 8 bits for RTU mode
Parity check Setting to none, odd, and even
Stop bit Setting to 1 or 2: 1 for odd or even check, and 2 for none.
It can be set to master or slave station: PORT1 can be set to master/slave station, and PORTO can
Modbus master/slave ;
only be set to slave station
Transmission mode Selecting RTU or ASCIl mode
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Item Setting content
Timeout time of the
master mode
Note: After the operand is set and downloaded in the system block, it is valid only after one operation.

The time for waiting the slave response by the master station exceeds the preset time

10.4.13 Modbus instruction

When a PLC is used as a Modbus master station, the Modbus data frame can be sent/received through the Modbus instruction
provided by the system. For details about the use of the Modbus instruction, refer to section 6.12.1 "Modbus: Master station
communication instruction".

If a PLC is set to be a master station, there is a timeout item in the master mode when setting the Modbus parameter in the system
block. To ensure the correctness of the received data, the timeout time shall be longer than a scan cycle of the Modbus slave
station and with reasonable margin. For example, if a VC1 series PLC is used as a slave station, and a scan cycle of the VC1
series PLCs is 300ms,the master mode timeout of the master station shall be over 300ms. It is proper to set the timeout to be
350ms.

Application program

Example 1: When a VC1 series PLC is a Modbus master and slave station, it reads the bit element state of 5# station. The
protocol address of the slave station read by the master station is the bit values ranging from 11 to 39. Assuming that the read
data are as follows, the storage location for the received data starts from D100, D100 saves the address, D101 saves the function
code, D102 saves the number of registers, and the units starting from D103 save the read bit element values.

42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27
X X X 0 0 1 1 0 0 0 0 1 0 1 1 0
D106 D105

26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11
1 1 0 0 0 1 1 0 1 1 1 0 0 0 0 1
D104 D103

When the number of registers read is not a multiple of 8, the insufficient upper bits are filled with zero. In the example, the three
upper bits (40, 41, and 42) of D106 are filled with zeros.

20
|} [ MY & ] ]
i MOY¥ 1 i ]
H MoY 0 Iz ] 1. Designating 5 as the address of the slave
station
o mov 11 I3 ] to be accessed (it is saved to DO).
2. Designating 1 as the function code (it is saved
romv o I4 ] to D1).
3. The address of the register to be read is 11 (it
L v og - ] is saved to D2/D3 according to MSB and LSB).
4. The number of the registers to be read is 29 (it
is saved to D4/D5 according to MSB and LSB).
f BT =M135 ] 5. The received data is saved to D100.
6. Adding 1 to D200 if the receiving is completed
{ R3T  SM136 1 (SM135 is set).
M4 7. Adding 1 to D201, and saving the error code to
L | —[ MODEUS 1 il D100 ] D202 if the communication fails (SM136 is set).
135 8. SM124 is the idle flag of the communication
| ——{ TINC 1200 ] port.
SM136
— IHC nzo1 ]
’_E Moy D139 nzoz ]
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| Note

1. When the logic address is used for addressing the bit elements of the VC1 series PLCs, the logic address 1 is the protocol
address 0. In the above example, to read the values of 11-39 bit elements (protocol address) in the slave station, the logic address
shall be started from 12.

2. The failure of this communication does not affect the next communication, that is, if there are two Modbus XMT instructions
inone user program, the first communication fails and has error code, it does not affect the data sending of the second Modbus
instruction. Thus, in the example, the error code in SD139 is placed in D202, so the code can be observed through D202.

3. For the message sending of the slave station, if the master station is in listen-only mode, there is no data to be returned and
the system sets the error flag. Therefore, when you use the Modbus network of the VC1 series, if the VC1 is used as the master
station, the user shall clearly know which PLC slave station is under listen-only mode, so as to ensure that the failure of the
communication is not caused by the listen-only mode of the slave station.

Example 2: When an VC1 series PLC is a Modbus master and slave station, it reads the states of the bit elements 2000-2017 of
5# station protocol address.

The read datas are as follows. The received frame starts from D100, D100 saves the address, D101 saves the function code,
D102 saves the number of registers, and the units starting from D103 save the read bit element values.

_f""'_{ oy < - ] 1. Designating 5 as the
address of the slave station
to be accessed (it is saved

i MOV 1 i ] to DO).
2. Designating 1 as the
[ MOV BT bz ] function code (it is saved to
D1).
MOV 160 I3 ] 3. The start address of the
register to be read is 07D0
T nov i 14 ] (hex) (it is saved to D2/D3
according to MSB and LSB).
o mov ia I5 ] 4. The number of thg -
registers to be read is 29 (it
is saved to D4/D5 according
O ] to MSB and LSB).
5. The received data is
f BT SM136 ] saved to D100.
SMizd 6. Adding 1 to D200 if the
—— —— MODEUS 1 o bioa ] receiving is completed
aMiEs (SM135 is set).

—— +——{ INC D200 ] 7. Adding 1 to D201, and

saving the error code to
ZN13E . L

— IHC D201 ] D202 if the communication
fails (SM136 is set).

’_[ nov 20139 120 ] 8. SM124 is .the'idle flag of
the communication port.

Example 3: When an VC1 series PLC is a Modbus master and slave station, it reads the values of the word elements 40-43 of
5# station protocol address.

MSB of LSB of MSB of LSB of MSB of LSB of MSB of LSB of
element 40 element 40 element 41 element 41 element 42 element 42 element 43 element 43
D103 D104 D105 D106 D107 D108 D109 D110
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M1
— [ MOV 5 oo ]
o mov 3 m ]
i M 0 bz ] 1. Designating 5 as the address of the slave
station
i mov 40 I3 1 to be accessed (it is saved to DO).
2. Designating 3 as the function code (it is saved
L Moy o 4 ] to D1).
3. The start address of the register to be read is
U mov 4 il ] 40 (it is saved to D2/D3 according to MSB and
LSB).
[ ST TM13S ] 4. The number of the registers to be read is 4.
5. The received data is saved to D100.
I RSt M136 ] 6. Addlng 1 to D200 if the receiving is completed
(SM135 is set).
SM1Zz4 7. Adding 1 to D201 and saving the error code to
{ MODBVS 1 to pioo ] D202 if the communication fails (SM136 is set).
SML3S 8. SM124 is the idle flag of the communication
—— +——{ IRC nz00 1 port.
SM136
— IHC D201 1
Moy 30139 D20z ]

10.5 N:N communication protocol

10.5.1 N:N introduction

N:N is a micro-PLC network developed by Suzhou Veichi Electric Co.,Ltd. The physical layer of N:N adopts RS485, so the PLCs
can be directly connected through PORT1 or connected through PORTO by a RS-232/RS-485 converter to N:N network. The
PLCs that are connected to N:N can automatically exchange thevalues between certain D and M elements, which makes the
access to the other PLC elements in the network as simple and convenient as accessing its own element. In N:N, the data access
between the PLCs is completely equivalent (N:N communication network).

It is convenient to configure N:N. Most parameters of N:N only need to be configured for No.0 PLC. In addition,N:N supports the
online modification of the network parameters, and is able to detect the newly added PLCs automatically in the network. If any
PLC is disconnected from the network, the other PLCs continue to exchange the data. It isalso able to monitor the communication
state of the whole network through the relevant SM elements of any PLC inN:N.

10.5.2 N:N network data transmission form

There are two kinds of messages in N:N tokens issued by the master station, and broadcast by each PLC to its own data.

The token is uniformly issued by the master station. The master station first holds the token. After the data is broadcasted, the
token is cyclically and sequentially issued to each slave station. Only the slave station that receives the token can broadcast to
other PLCs (including the master station).

306



VC Series Micro-PLC Programming Manual Communication function guide

Figure 10-1—-Figure 10-5 show the main processes of network communication. In the figure, 1# stands as the master station. It
needs to be noted that in general, 0# is amaster station by default while 1# is a standby master station (when the master station
communication error or power failure occurs, it is switched to the master station).

@ Master station (1#) [“Ju;; ] Master station (1#)

Token‘:"a
1# Data 4
\ ’ S G".£ ‘] G“I; j
Slave Slave B Slave v Slave Slave Slave
station (2#) station (3#) station (N#) station (2#) station (3#) station (N#)
& o 0 2 RS485 0
Figure 10-1 Master station broadcasts Figure 10-2 Master station sends the token to 2#
slave station
“iu;; ijaster station (2#) @ Master station (1#)
2# Data
’ - Token
Slave @ @
station (2#) s T \'l/ {1 -
“42#Data . 2#Data
= = Slave Slave Slave
v v station (2#) station (3#) station (N#)
& B . )
Slave Slave
station (3# ion (N# . .
¢ 6] __station (N#) ) Figure 10-4 Master station sends the token to 3#

RSAGS

slave station

Figure 10-3 2 # slave station broadcasts

By : T~ -~
@ v. Master station (1#) @ Master station (1#) =

3# Data |

_,v‘"'SIave
. station (3#) s h . s
ave ave ave

3#Data - 4 Sf#Dal station (2#) | station (3#) station (N#)

‘I ‘I £ RS485 0

Slave Slave Figure 10-6 Token issue and flow orders
station (2#) station (N#)

o 0

oy ToY
R3ACT

Figure 10-5 3 # slave station broadcasts

Figure 10-6 shows the flow order of tokens. The heavy line indicates the actual process of issuing the token, and the dashed line
indicates the order of the station in which the token is held and broadcasted. You need to note that the token is not passed by one
slave station(such as 2#PLC) to another slave station (such as 3#PLC), but the token is first issued by the master station to 2#PLC,
and then issued by the master station to 3# PLC.

10.5.3 N:N network structure
N:N supports two kinds of networks: single-layer network and multiple-layer network, as shown in the following figures.
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Slave 1# Slave 2# Slave 3#

Slave b#

Slave N#

Figure10-7 N:N single-layer network

Slave 1# Slave 2# Slave 3# Slave 4# Slave N#

RS-485

Slave 1# Slave 2# Slave 3# Slave 4# Slave N#

Figure10-8 N:N multiple-layer network

In the single-layer network, each PLC is connected to N:N through only one port. In the multi-layer network, the layer-to-layer PLC
(intermediate node) shall be connected, and the two communication ports of the PLC are respectively connected to different layers.
The single-layer network can support a maximum of 32 PLCs, and each layer of the multi-layer network can support a maximum
of 16 PLCs.

10.5.4 N:N refresh mode

The PLCs connected to N:N can automatically exchange between parts of D elements and M elements in the network. The
quantity and No. of these D and M elements are fixed, and these elements are called "Elements Sharing Area". If the PLC uses
N:N, the value of the Elements Sharing Area keeps refreshing automatically, so as to keep the value consistency of the Elements
Sharing Area for each PLC in the network.

/ 0# PLC \ / 1# PLC \ / 2#PLC

/ 7# PLC \

3# RCV area (W)

4# RCV area (W)

3# RCV area (W)

3# RCV area (W)

4# RCV area (W)

4# RCV area (W)

5# RCV area (W) 5# RCV area (W) H 5# RCV area (W)
6# RCV area (W) 6# RCV area (W) 6# RCV area (W)
7# RCV area (W) 7# RCV area (W) 7# RCV area(W)

1

0# XMT area (W) 0# RCV area (W) 0# RCV area (W)
1# RCV area (W) 1# RCV area (W) 1# RCV area (W)
2# RCV area (W) 2# RCV area (W) 2# XMT area (W) 2# RCV area (W)

3# RCV area (W)

4# RCV area (W)

5# RCV area (W)

6# RCV area (W)
7# XMT area (W)

ﬂ
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As shown in the above figure, each PLC connected to N:N has a writable sending area in the Element Sharing Area. N:N
automatically sends the information (values of designated D and M elements) of the writable sending area to other PLCs, receives
the information from other PLCs, and saves it to the read-only sending area.

The number of elements in the Element Sharing Area is fixed (a total of 64 D components and 512 M components can be shared),
and these elements are distributed to more than one PLC. Therefore, the fewer PLCs are connected to the network, the more
elements can be distributed to each PLC. This relationship is defined by N:N refresh mode table.

® Distribution of D element on N:N single-layer network

Distribution of D
elements in Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
sending area
D7700-D7701 #0 %0
D7702-D7703 #1
D7704-D7705 #2 #0
D7706-D7707 #3 #
D7708-D7709 #4 “ #0
D7710-D7711 #5
D7712-D7713 #6 #
D7714-D7715 #H7 #3
D7716-D7717 #8 #0
D7718-D7719 #9 # 4
D7720-D7721 #10
D7722-D7723 #11 #
D7724-D7725 #12 #
D7726-D7727 #13 #e
D7728-D7729 #14 #3
D7730-D7731 #15 #
D7732-D7733 #16
D7734-D7735 #17 #8
D7736-D7737 #18 #4
D7738-D7739 #19 #
D7740-D7741 #20 #2
D7742-D7743 #21 #10
D7744-D7745 #22 #
D7746-D7747 #23 #11
D7748-D7749 #24 #l
D7750-D7751 #25 #12
D7752-D7753 #26 #e
D7754-D7755 #27 #13
D7756-D7757 #28 #3
D7758-D7759 #29 #14
D7760-D7761 #30 #15 #
D7762-D7763 #31
For example:

(1) In mode 1, the D elements distributed to the sending zone assigned by 0# station are D7700-D7701. The 0# station PLC
can write values to D7700 and D7701, and other stations (1#-—31#) can directly read the values of D7700 and D7701.

(2) In mode 2, the D elements distributed to the sending zone assigned by 0# station are D7700-D7703. The 0# station PLC
can write values to D7700, D7701, D7702, D7703, and other stations (1#-—15#) can directly read the values of D7700—
D7704.

® Distribution of M element on N:N single-layer network

Distribution of M
elements in Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
sending area
M1400-M1415 #0
M1416-M1431 #1 #0 #0 #0 #0
M1432-M1447 #2 #1
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Distribution of M
elements in Mode 1 Mode 2 Mode 3 Mode 4 Mode 5
sending area

M1448-M1463 #3

M1464-M1479 #4

M1480-M1495 #5 #2

M1496-M1511 #6 #

M1512-M1527 #H7 #3

M1528-M1543 #8

M1544-M1559 #9 #a

M1560-M1575 #10 #2

M1576-M1591 #11 #

M1592-M1607 #12 #

M1608-M1623 #13 #6

M1624-M1639 #14 3 #0

M1640-M1655 #15 #

M1656-M1671 #16

M1672-M1687 #17 #8

M1688-M1703 #18 #a

M1704-M1719 #19 i

M1720-M1735 #20 #2

M1736-M1751 #21 #10

M1752-M1767 #22 #5

M1768-M1783 #23 #1l

M1784-M1799 #24 #l

M1800-M1815 #25 #12

M1816-M1831 #26 #6

M1832-M1847 #27 #13

M1848-M1863 #28 3

M1864-M1879 #29 w4

M1880-M1895 #30 #

M1896-M1911 #31 #15

For example:

(1) In mode 1, the Melements distributed to the sending zone assigned by 0# station are M1400 - M1415. The 0# station
PLC can write values to M1400-M1415, and other stations (1#- - 31#) can directly read the values of M1400 - M1415.

(2) In mode 2, the Melements distributed to the sending zone assigned by 0# station are M1400-M1431. The 0# station PLC
can write values to M1400-M1431, and other stations (1#- - 31#) can directly read the values of M1400 - M1431.

Distribution of D element on N:N multiple-layer network (layer 0)

Distribution of D
elements in sending Mode 6 Mode 7 Mode 8 Mode 9
area

D7700-D7701 #0

D7702-D7703 #1 #0

D7704-D7705 #2 #0

D7706-D7707 #3 e

D7708-D7709 #4 #0
D7710-D7711 #5 #2

D7712-D7713 #6 e

D7714-D7715 #7 3

D7716-D7717 #8

D7718-D7719 #9 4

D7720-D7721 #10 #2

D7722-D7723 #11 #

D7724-D7725 #12 #l
D7726-D7727 #13 #e

D7728-D7729 #14 3

D7730-D7731 #15 #
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For example:

In mode 6, the D elements distributed to the sending zone assigned by 0# station are D7700 - D7701. The 0# station PLC

can write values to D7700-D7701, and other stations (1#-—15#) can read directly the value of D7700-D7701.

® Distribution of D elements on N:N multiple-layer network (layer 1)
Distribution of D
elements in sending Mode 10 Mode 11 Mode 12 Mode 13
area
D7732-D7733 #0 40
D7734-D7735 #1
D7736-D7737 #2 #0
D7738-D7739 #3 #
D7740-D7741 #4 #0
D7742-D7743 #5 #2
D7744-D7745 #6 "
D7746-D7747 #7 3
D7748-D7749 #8
D7750-D7751 #9 #
D7752-D7753 #10 #2
D7754-D7755 #11 #
D7756-D7757 #12 #l
D7758-D7759 #13 #e
D7760-D7761 #14 #3
D7762-D7763 #15 #

For example:

In mode 10, the D elements distributed to the sending zone assigned by 0# station (layer 1) are D7732 - D7733. The 0#
station PLC can write values to D7732 - D7733, and other stations (1#—15#) can read directly the value of D7732 - D7733.

® Distribution of M elements on N:N multiple-layer network (layer 0)

Distribution of M
elements in sending Mode 6 Mode 7 Mode 8 Mode 9
area
M1400 - M1415 #0
M1416 - M1431 #1 70
M1432 - M1447 #2 "
M1448 - M1463 #3 "
M1464 - M1479 #4 "o
M1480 - M1495 #5 "
M1496 - M1511 #6 i
M1512 - M1527 #7 "
M1528 - M1543 #8
M1544 - M1559 #9 #4
M1560 - M1575 #10 "
M1576 - M1591 #11 o
M1592 - M1607 #12 "
M1608 - M1623 #13 "o
M1624 - M1639 #14 s
M1640 - M1655 #15 #

For example:

In mode 6, the M elements distributed to the sending zone assigned by O# station (layer 0) are M1400 - M1415. The O0#
station PLC can write values to M1400 - M1415, and other stations (1#-—15#) can read directly the value of M1400 - M1415.

® Distribution of M elements on N:N multiple-layer network (layer 1)
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Distribution of M
elements in sending Mode 10 Mode 11 Mode 12 Mode 13
area
M1656-M1671 #0
M1672-M1687 #1 #0
M1688—-M1703 #2 #0
M1704-M1719 #3 i
M1720-M1735 #4 #0
M1736-M1751 #5 #2
M1752-M1767 #6 #
M1768-M1783 #1 i
M1784-M1799 #8
M1800-M1815 #9 #a
M1816-M1831 #10 #2
M1832-M1847 #11 #
M1848-M1863 #12 "
M1864-M1879 #13 #e
M1880-M1895 #14 #3
M1896-M1911 #15 #

For example:

In mode 10, the M elements distributed to the sending zone assigned by 0# station (layer 1) are M1656 - M1671. The 0#
station PLC can write values to M1656 - M1671, and other stations (1#-—15#) can read directly the value of M1656 - M1671.

() Note

Once the PLC is configured with the N:N communication protocol,D7700-D7763 and M1400-M1911 are used as the public
resources for network data exchange. You need to pay attention to these elements when using them in the program!

10.5.5 Enhanced refresh mode

To support more elements sharing, the VC series micro-PLCs offer modes 14—18. These modes are only applicable to the
single-layer structure, or situations where there are many shared components. M components and D components have been

expanded on the original basis (M1400-M1911 and D7500-D7755).

The M component areas (512) are shown in the following table:

Distribution of M elements Mode 14 Mode 15 Mode 16 Mode 17 Mode 18
M1400-M1415 #0
M1416-M1431 #1 #0
M1432-M1447 #2 #0
M1448-M1463 #3 #
M1464-M1479 #4 #0
M1480-M1495 #5 #2
M1496-M1511 #6 #
M1512-M1527 #7 #3
M1528-M1543 #8 #0
M1544-M1559 #9 #a
M1560-M1575 #10 #2
M1576-M1591 #11 #5
M1592-M1607 #12 #
M1608-M1623 #13 #6
M1624-M1639 #14 #3
M1640-M1655 #15 #
M1656-M1671 #16
M1672-M1687 #17 8
M1688-M1703 #18 #a
M1704-M1719 #19 #
M1720-M1735 #20 #2 =
M1736-M1751 #21 #10
M1752-M1767 #22 #
M1768-M1783 #23 #11
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M1784-M1799 #24

M1800-M1815 #25 #12

M1816-M1831 #26 #e

M1832-M1847 #27 #13

M1848-M1863 #28 3

M1864-M1879 #29 #14

M1880-M1895 #30 #

M1896-M1911 #31 #15

The D element areas (256) are shown in the following table:
Distribution of D elements Mode 14 Mode 15 Mode 16 Mode 17 Mode 18

D7500-D7507 #0
D7508-D7515 #1 #0
D7516-D7523 #2 #0
D7524-D7531 #3 #
D7532-D7539 #4 #0
D7540-D7547 #5 #2
D7548-D7555 #6 e
D7556-D7563 #7 3
D7564-D7571 #8 #0
D7572-D7579 #9 4
D7580-D7587 #10 #2
D7588-D7595 #11 #
D7596-D7603 #12 “
D7604-D7611 #13 #6
D7612-D7619 #14 #3
D7620-D7627 #15 #
D7628-D7635 #16
D7636-D7643 #17 8
D7644-D7651 #18 4
D7652-D7659 #19 #
D7660-D7667 #20 #2
D7668-D7675 #21 #10
D7676-D7683 #22 #
D7684-D7691 #23 il
D7692-D7699 #24 #
D7700-D7707 #25 #12
D7708-D7715 #26 #
D7716-D7723 #27 #13
D7724-D7731 #28 3
D7732-D7739 #29 w4
D7740-D7747 #30 #
D7748-D7755 #31 #15

10.5.6 N:N parameter setting

Selecting the Communication Port item in the System block, and selecting the N:N protocol in the PLC communication port
1 setting to enable the corresponding N:N setting button as shown below.
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System block

stem setting
Saving Range
Output Table

Set Time

Input Filter
Input FPoint
Adwanced Settings
Serial Port
Special Module Cc
Priority Lewvel 04
Communication Moc
NDI Config

PLC communication port (0) setting
() Program port protocal
O Freeport protocol
O Modbus protocel

(® N:N Protocol

PLC communication port (1) setting
(&) No protocal

() Freeport protocal

O Modbus Protocol
O N:N Protocol

PLC communication port (2)

@l protoce:

() Fresport protocal

O Modbus Protocal

[S O N:N Protocal

X

Communication function guide

TE

B

Clicking the N:N setting button to enter the N:N Protocol setting interface, as shown below.

N:N Protocol

PLC serial port setting

Baud rate

Data bit Stop bit

Station no.
Max number of sites
Additional delay time

Retry times

w

.
I v

(@) single layer
() Double layer{layer 0)
() Double layer{ayer 1)

Mode

H
=

38400 w Parity check

=) =)
<y <

X|

I

Even

2
A

Refresh mode |3

Cancel

As shown in the preceding figure, the N:N parameters are set through the system block. The Station no.shall be set starting from
0#, and set in order. Several PLCs cannot share the same station number. O#station is used for starting and setting the whole
network. The setting of Max number of stations, Additional delay time, Retry times, Mode can be realized through O#station.
For the stations with other station numbers, except that the baud rate and parity check shall be consistent with those of O#station,
they only need to set their own station number, as shown in the following figure.

N:N Protocol

PLC serial port setting

X

Default Value

Baud rate 38400 v Parity check |Even >
Data bit Stop bit
statcn . v

Max number of sites

Additional delay time

Retry times
Mode Refresh mode

The maximum number of inspection stations refers to the total number of PLCs used in the network. If you use a total of 6 PLCs,
you need to set the maximum number of inspection stations to 6, and set the station number of these 6 PLCs to 0-5. If you want
to add another two PLCs to the network without any interruption of the network, you can set the maximum number of inspection

stations to 8 and the PLC stations to be added in the future to 6 and 7respectively. When 6 and 7 are connected to the network,

they are automatically detected by N:N within one second and included into the data exchange with 0-5.
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10.6 Several control strategies

10.6.1 Determination of the master station

0# station is a master station by default. Only O#station can initialize and start the entire network. The settings about N:N, such
as refresh mode, additional delay time, and retry times, needs to be configured only through the O# station. When O#
stationmodifies the relevant configuration online and the standby master station takes over the network during the process of
downloading the system blocks. When O#station completes the downloading of the system block, the standby master station
givesthe place of the master station to O#station.

Master station strategy in the network: The station with the mini. station number acts as the master station.
10.6.2 Maximum number of inspection stations

When setting the max. number of the inspection stations, it is recommended to set the max. number of the inspection stations to
the total number of PLCs included in the actual network, and set the station number starting from 0# in turn. When the max.
number of the inspection stations is set to N#, the network only manages the stations ranging from 0# to N-1#. In particular, when
the max. number of the inspection stations set by the user is incorrect, that is, when the maximum number of inspection stations
is smaller than the number of PLCs included in the actual 485 network, PLCs with station numbers that are greater than or equal
to the max. number of the inspection stations cannot broadcast their data but can receive the broadcast data of the PLCs with
station numbers that are less than the max. number of the inspection stations.

10.6.3 Multi-master and slave (M: N)

A network of multi-master and multi-slave structures can be builtby using N:N. The meaning of "master" and "slave" here is:
"master" indicates a PLC that cannot only write its own M and D elements, but also read M and D elements of other stations;
"slave" indicates a PLC that can only read M and D elements of other stations. Under the set maximum number of inspection
stations (this number is also subject to the refresh mode), the PLC whose station number is less than the number of inspection
stations can be used as the "master" while the PLC whose station number is greater than the number of inspection stations can
only be used as the "slave". The slave station can only read the relevant M and D elements of the master station. These M and D
elements have the corresponding relationship with each master station according to the refresh mode in the master station. You
can refer to the N:N shared M and D element table. There are no corresponding M and D elements for the slave station in these
tables.

10.6.4 Examples of using N:N

There are 5 PLCs in total, and the station number ranges from 0# to 4#. You can select 3 for the refresh mode 3. If you want to
store the sum of D100 in 0#PLC and D305 in 2#PLC in D500 of 4#PLC, you can program as follows:

Programming 0#: MOV D100 D7700
Programming 2#: MOV D305 D7716
Programming 4#: ADD D7700 D7716 D500

Description: This example show the N:N single-layer network. There are 5 PLC stations on the network and the refresh mode is
set to 3. Each station can be distributed with 8 D elements and 64 M elements. The D elements distributed to O# station ranges
from D7700 to D7707, the ones distributed to 2# station ranges from D7716 to D7723, and the ones distributed to 4# station
ranges from D7732 to D7739. Storing the D100 value of 0# station in a write common area D7700 distributed by the network, and
the D305 value of 2# station in a write common area D7716 distributed by the network. Executing the sum operation of D7700
and D7716 in 4#PLC and storing the sum in the local element D500.
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11.1 Positioning control system

11.1.1 Absolute position system

The absolute position system obtains the absolute position data of the servo motor on the stroke by detecting the current position
data of the servo motor encoder and total number of running turns. According to this principle, an absolute coordinate system can
be established on the mechanical stroke. The following figure is a functional block diagram of an absolute position system.

PLC Instruction pulse output Servo amplifier AC power
Other Q'§::> . Instruction direction output °
™| Scan the
program Reset pulse output
Absolute position value]| .
el communication | Origin data
it;srgllzlzs Backup Absolute position
™ battery detection
position data
A 4
A

h J

Current position

Power | Keep "

supply

data
Accumulated
turns

Encoder Servo motor

Figure 11-1 Absolute position system function diagram

In the above figure, unlike the conventional incremental encoder, the current position data and accumulated turns of the encoder
of the absolute position system can be maintained. These data can be maintained by the power supply of a backup battery. Even
in the event of a power failure, the servo drive can obtain the current absolute position data through being powered on again.

After the PLC is powered on, the absolute position data can be obtained from the servo drive through communication or other
special methods, and the stroke coordinate position is determined. The PLC uses the positioning instruction to control the servo
drive and the motor, thereby achieving the precise positioning on the stroke, and automatically refreshing the absolute position
data automatically. In this way, a working system based on the absolute position coordinates can be formed.

The following diagram is a simplified mechanical example of an absolute position system built on the VC series PLC positioning

instructions.

Speed
ZRN speed

| -

Crawling!
speed

Reverse limit point
Reverse ‘

DOG detection (front end) |

' Position

Return to the start point
Forward limit point

direction * T

- _ Origin
Reverse limit switch

DOG signal
detection device

Table

Forward direction

Forward limit switch

[ me

em, ]

Back end

A

Front end
Servo motor
b
I S T
m}
DOG signal| ON QN
state
OFF
OFF Table
position

Lead screw
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Figure 11-2 Mechanical example diagram of an absolute position system

The system drives the lead screw with a servo motor to drive the table. The position of the table in the stroke is detected by an
absolute encoder. During the zero return process,when the DOG signal device detects the front end of the table (set), the servo
motor decelerates to the crawling speed; when the DOG signal device detects that the rear end of the table (reset), it is an original
position arriving signal, and the PLC stops the high-speed pulse output. The forward limit switch and the reverse limit switch must
be set. Because the ZRN instruction is incapable of searching for DOG signal automatically, it is required to start the ZRN operation
further than the front end of DOG detection device. You can perform the inching operation to manually adjust the position of the

table through the design and programming.

11.1.2 Positioning control system

The positioning control system can be divided into open-loop control system, semi-closed loop control system and closed-loop

control system according to different control modes.

The open-loop control system is a control system in which the regulating system does not accept the control of the feedback, and
only controls the output, also known as the no feedback control system. The open-loop control system is mostly composed of a
controller, stepping driver, and stepping motor. The controller sends a pulse instruction to the stepping driver, and then the stepping
motor drives the table to move a certain distance. This kind of system is relatively simple, stable in operation, and easy to grasp,
but it cannot detect errors, nor can it correct errors. Its control accuracy and the performance of suppressing interference are
relatively poor, and it is sensitive to the changes in system parameters. Therefore, it is generally only used in applications where

the external influence is not considered, or the inertia is small, or the accuracy is not high.

| Motor | s ETTTTTE|

Driver

Worktable

Controller

Figure 11-3 Open-loop control system diagram

The closed-loop control system is an automatic control system in which a closed loop consists of a signal forward path and
feedback path, also known as a feedback control system. The closed-loop control system generally consists of a controller, servo
drive, servo motor, detector, etc. The system automatically detects the actual displacement of the table and feeds back to the
controller for the closed-loop control. This kind of system has the high positioning accuracy, but the system is complicated, and
difficult to debug and maintain, and its price is relatively expensive. It is mainly used for the high-precision applications and large

CNC machines.

{ S 1O

Octvar  (——-Jl Motor 7 vrrssss)
II

| |
Detector Detﬂctmu' Waorktable

Controller

Figure 11-4 Closed-loop control systemdiagram

The semi-closed loop control system works similarly to the closed-loop control system except that the detector is not mounted on
the table but mounted on the shaft of the servo motor. The accuracy, speed and dynamic characteristics of this system are superior
to the open-loop control system. Its complexity and cost are lower than that of the closed-loop control system. They are mainly

used for medium-precision applications and most of small and medium-sized CNC machines.
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[

Driver | Motor ]

/

Detector

Worktable

Controller

Figure 11-5Semi-closed loop control system diagram

11.1.3 Process of positioning control

=

— 11.2 Overview of PLC positioning functions

Refer to chapters
Confirm the positioning function

!

Confirm the related soft elements

!

Write the use program

End

— 11.3 Note of using the positioning instructions

Refer to chapters
11.4 Special elements related to the positioning
instructions

Refer to chapters
11.5 Application instance

Figure 11-6 Process of positioning control
11.2 Overview of the VC series PLC positioning functions

The positioning functions supported by VC series PLCs include simple pulse output positioning, two-axis linear and arc trajectory
interpolation, and inter-axis synchronous motion control, which can be widely used in positioning control systems to control the
stepping and servo drives of various brands. The absolute position data can be obtained by the means provided by the
corresponding servo drive.

Table 11-1 Overview of positioning functions of the VC series PLC main module

Name VC3(Planning) VC2(pianning) VC1 VC1S(plannning)
Controlled axes 8-axis 3-axis 3-axis 2-axis
Max. output frequency | 200 kHz 100 kHz 100 kHz 100 kHz

Pulse output mode

Open collector

Open collector

Open collector

Open collector

Pulse output type

Pulse+direction,
positive and negative
pulses

Pulse+directio
n

Pulse+direction

Pulse+direction

Acceleration and

deceleration treatment

Trapezoidal
acceleration/decelerati
on, triangle
acceleration and
deceleration disabling

Trapezoidal
acceleration/d
eceleration

Trapezoidal
acceleration/dec
eleration

Trapezoidal
acceleration/dece
leration
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2-axis linear
Interpolation function interpolation and — — —
circular interpolation
Position

synchronization, — — —

Synchronization

function .
electronic gear
Absolute position
. ABS instruction read — —
detection
Positioning range -2,147,483,648—+2,147,483,647 (pulse)

*Note: Only interpolation instruction supports the positive and negative pulse output modes.
When connecting to the servo, you need to set the input signal of the servo amplifier to the negative logic mode. The pulse output
form is defined as follows:

Pulse + direction
Positive pulse + negative pulse

OFF
Pulse
OFF
FWD
o Ul kiR

ON

OFF

Direction | REV OFF
ON ON
|<—FWD—>|<— REV—>| |<—FWD—>|<— REv—>|

Figure 11-7 Definition of pulse output form

Note: The high-speed /O instruction can also be used as a pulse output, but only for the output control of the pulse signal, and
does not control the direction signal. When these high-speed /O instructions are used, the corresponding position SD elements
are subjected to the accumulation processing in the forward direction. When you want to drive the servo in forward motion, you
needs to program and set the servo direction signal to ON, and set to OFF in reverse motion.

Table 11-2 Positioning function list of VC series PLC main modules

Name Action Content VC3 VC2 VC1 VC1S
It acts according to the
specified zero return speed and
can automatically search for the
DOG signal. Decelerating to the
crawling speed once the DOG

‘ is detected (the sensor of DOG
Zero:ON £G;ON Sawp | IS ON). Stopping when a zero
signal is inputted, the ZRN is
completed.

Origin return speed

Crawling speed

DSZR

It acts according to the
specified zero return speed and
decelerates to the crawling
speed once the DOG is
detected (the sensor of DOG is
ON). Stopping when the sensor
of DOG is OFF, and the ZRN is
completed.

Zero return speed

Crawling speed

ZRN

x
DOG:OFF DOG:ON Startup

It acts according to the set
running speed, stops at the
target position, and uses
relative coordinates for the
Startup Target position position.

Running speed

DRVI

Movement
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Name

Action

Content

VC3

VC2

VC1

VC1S

DRVA

It acts according to the set
running speed, stops at the
target position, and uses
absolute coordinates for the
position.

PLSV

Running speed

= A
Speed  Speed
change chaneg

Energy
flow OFF

Startup

It acts according to the set
running speed. If the running
speed changes, it runs at the
new speed; if the energy flow
becomes invalid, the pulse
output stops. When there is
acceleration/deceleration, the
acceleration/deceleration is
executed when the speed is
changed.

ABS

Servo
Drive

Reading the current absolute
position data from the servo
drive.

DVIT

Running speed

Spee

Movement

Startup Imerrup’\(‘ input

It acts according to the set
running speed.

If the interrupt input is ON, it
runs the specified number of
pulses and then decelerates to
stop.

STOPDV

.
-

Running speed

Speed|

Startup Movement

When a positioning operation is
being executed, if this
instruction is started, it runs the
specified number of pulses and
then decelerates to stop.

Cw

CcCw

Target position(x,y)

\
'
H
H
Start point}, ~ Circle center position ¢ Target position
\ J xy)
~
\

\
Passing position @
v
J
/
J
\ /!

It moves to the target position
along the circular trajectory in
the clockwise direction at the
specified linear speed.

It moves to the target position
along the circular trajectory in
the anti-clockwise direction at
the specified linear speed.

LIN

Y coordinate

A Target position(x,y)

Start point

It moves to the target position
along a linear trajectory
according to the specified
vector speed.
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Name Action Content VC3 VC2 VC1 VC1S
|<_Tota\ movement_>|
Movement Movement
e ]
A The slave axis moves with the
T spindle axis and keeps pace
Stave / with it within a specified position
Total .
v movement range, supporting the
MOVELIN | ™" ' ) .
K + acceleration/deceleration

Spindle axis control during the transition
me it

ovemen process before and after the
synchronization.

Slave
axis
speed|

-~

Startup Speed Synchronization  End
synchronization completed

It controls the slave axis to

move with th indle axi
GEARBO oe.t the sp d.eas .
X according to a certain electronic

gear ratio.

The positioning instruction and high-speed instruction output a controllable pulse at the high-speed port according to the settings,
and the output of the pulse has nothing to do with the scan cycle of the user program. For details about the usages of these

instructions, refer tosection 6.10 "High-speed /O instruction". In the program, using positioning instructions or high-speed

instructions for different output ports can obtain independent high-speed pulse output at the corresponding output port.

11.3 Note of using the positioning instructions

When the positioning instruction or high-speed instruction is valid (including the output is completed), other operations on the

same port are invalid. Other instructions have the correct output only when the high-speed pulse output instruction is invalid.

When there are multiple positioning instructions or high-speed instructions on the same port, the first valid instruction occupies

the output port, and the latter valid one does not occupy the output port.

Transistor output
An VC series PLC with transistor output is a must.

Requirements for positioning instructions in programming
Positioning instructions can be used repeatedly in the program, but you need to pay attention to:

1. You cannot drive and use other positioning or high-speed pulse output instructions on the same high-speed pulse output
point at the same time. A high-speed pulse output point can only be driven by a positioning instruction (or high-speed
instruction) at any one time.

2. When the energy flow of a positioning instruction is disconnected, the instruction can be driven again only when the energy
flow is connected after one or more PLC scan cycles.

The main points for using the high-speedand positioning instructions at the same time

Considering from the function implementation, it is recommended to use the positioning instruction to replace these high-
speed pulse output instructions (PLSY, PLSR, and PLS), so as to complete the automatic update of the absolute position
SD elements.

The absolute position SD elements can be used to store and update the current absolute position after the positioning
instruction is used. The automatic increase and decrease of the absolute position SD element value is determined based on
the change value of the output pulse accumulation SD element and the running direction when the positioning instruction is
called, so they are linked. Do not perform the write operation on the the output pulse accumulation SD element when using
the positioning instruction. Otherwise, the data of the absolute position SD element may be disordered.
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If it is necessary to use both positioning instructions and other high-speed pulse output instructions (PLSY, PLSR, and PLS)
at the same time, you need to write the PLC program so that the data of absolute position SD elements in the absolute
position register can be correctly updated.

Restrictive conditions for the actual output frequency of the positioning instruction
When the positioning instruction is executed, the min. frequency of the actual output pulse is limited by the following formula:

F o= [ Finex500
- \ T
In the above formula, F indicates the max.speed; T indicates the acceleration/deceleration time , and the unit is ms.

max

The calculation result Fminfaccis the min. output frequency limit value.

If the output frequency specified in the positioning instruction is F, there are three cases of the actual output frequency as
follows.

. When F is less than the base frequency or greater than the max. frequency Fonax , there is actually no output.
. When F is less than Frin_a, and the actual output is Fonin_ace .

. When F is greater than or equal to Fmin,acc, and less than or equal to Frnax , the output is F.

11.4 Special elements related to the positioning instructions

11.4.1 Outputaxes of the VC series PLC

The definition and assignment of the output axes of the VC1 series PLCs are shown in the table below.

Table 11-3 Definition of the VC1-1616MAT output axis

Output Supported Output mode definition
P PP Definition of the output points P
axis mode
Pulse YO
Pulse + Pulse + direction
0 L Directi Any output points except OFF
direction | 1 H H ’_
on YO0 P Sejﬂ ON
OFF
Pulse + Pulse Y1 Direction oN
direction
}4— FWD4>’<7 REV—»{
1 Directi Any output points except
on Y1l
FWD + REV
OFF
Pulse + Pulse Y2 FWD m oN
direction

OFF
2 Directi | Any output points except REV vele oN
on Y2
}47 FWD—>’<7 REV—»{

A

Note

When using any one of the output axes to connect the servo, you need to consider the pairing of the output points. All the output

single-axis positioning can only use the "pulse + direction" mode. Only the interpolation instruction can use the "FWD + REV"

mode. Only one group of interpolation instructions can be executed at one time. One group of interpolation instructions occupies
4 ports: YO, Y1, Y2, Y3, among which YO and Y1 are X-axes, and Y 2 and Y3 are Y-axes.When there are double pulses, Y0 is a
positive pulse and Y1 is a negative pulse while Y2 is a positive pulse and Y3 is a negative pulse. In the "pulse + direction" mode,

you need to note that when the direction signal is selected, the output point cannot be used for other purposes at the same time.

For example, you cannot do not define the same output point as that of the pulse or direction signal of other output axes.
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The definition and assignment of the output axes of the VC1 series PLCs are shown in the table below.

Table 11-5 Definition of the VC1 series output axis

Output Supported Output mode definition
_p PP Definition of the output points P
axis mode
Pulse YO
0 Pulse + Pulse + direction
direction Directio OFF
Any output points except YO Pulse % % % % % % % %
n ON
Pulse +
directi Pulse Y1 OFF
1 irection Direction
Directio . ON
n Any output points except Y1
}4— FWD —»‘4— REV ——p»
Pulse + Pulse Y2 ‘
2 direction Directio .
n Any output points except Y2

11.5 Application instance

11.5.1 Configuration method of the PLS envelope instruction

Configuration method of the PLS envelope instruction

The PLS instruction is generated by using the PTO instruction wizard. In Auto Studio, you can select Tool ->Instruction
Wizard... to configure the PLS instruction. Selecting PTO as shown below.

Instruction Wizard

X]

The instruction wizard will guide you for quick creation of complex instruction and
provide necessary options you need. You only need to fill in the necessary
parameters and the wizard will create the instructions for the configuration
selected.

The instruction formula lists supported by the wizard are as follows, Select the
instruction formula to be configured please.

PID

The selected item is the PTO
instruction wizard

[ Next ] [ Cancel ]

Clicking Next to enter the configuration interface where high-speed pulse output points, max. and min. frequency of the high-
speed pulse output, and ACC/DEC time can be set, shown in the following figure.
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t Wizard Envelop

X]

This wizard will configure the envelop high speed pulse output —
function, and wil define a2 motion outline for your application. Your
configuration will generate an instruction automatically and store
relevant positions in SD and D elements.

High speed output port setting

High speed output ports: w0 A
Motar Speed Setting
Maximum mator speed in application; | 100000 v |Hz
Minimum motor speed in application: | 500 | Hz
Acc/Dec Time Setting
Time taken to accelerate from the 1000 “lms
lowest speed to the highest speed:
Time taken to decelerate from the 1000 | ms
highest speed to the lowest speed:

| Mext Step | [ Cancel ]

During acceleration/deceleration time, the acceleration speed of all the segments of the envelope curve is constant. For
example, if the settings are as shown above, then the acceleration time taken to accelerate from 20000 Hz to 50000 Hz for

the motor is:

1000 X (50000—20000)~ (100000—5000)=316 (ms)=0.316 (s)
During the acceleration time, the total number of output pulses can be calculated through using the trapezoidal area
calculation formula:

(20000+50000) X 0.316-+-2=11060 (number of pulses)

Therefore, if you have a requirement for the time or number of pulses during acceleration/deceleration, you need to perform
the related calculations before setting the max. speed, min. speed and acceleration/deceleration time.
After clicking Next Step in the above figure, enter Motion Outline Define in the figure below. You can enter the target speed
and moving distance of the first step first, and click New Step. Then you can enter the target speed and moving distance of
the second step, and click New Step, and so on, and finally click OK.

Motion Outline Define E‘

Data Step

Specify the target speed and location and dick ™ew Step” or "Update Step” :

current step: 3 Spead

Target Speed:

15000 % | (500-100000) pulse /

second
moving distance:

10000 |3 |pulse

5

General movement of all the steps:

30000 Pulse
| Mew Step | lUpdate Step l Delete Step <<last Step

The above configuration is saved in the D elements, and you can choose which D elements to store these settings, as shown
below.
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Output Wizard of Envelop

allocate element for the configuration

The envelop configuration needs 17 D elements, please input
the initial D elernent number below.

D5000 to DS016 Default Value

[ Frevious ] [ Mext Step J [ Cancel l

The wizard will create two subprograms, one is the parameter setting subprogram, and the otheris the PLS execution
subprogram, as shown below. You need to make sure that the parameter setting subprogram is correctly called and
executed (the relevant D elementsare assigned) when programming in the main program, and then call the execution
subprogram.

Output Wizard of Envelop

The envelop wizard wil create two subprograms, please enter the
name.

Enter the name of the generated subprogram

The name of the parameter | PLS SET |
setting suborogram is: -

The name of the subpragmm| PLS EXE |
to be executed is: -

Mote: The subprogram name cannot be the same with the name of
the existing subprogram in the project.

[ Previous l |. Mext Step .| [ Cancel l

At this point, all configuration has been completed, as shown in the figure below. Clicking Finish to complete the PTO
configuration.

326



VC Series Micro-PLC Programming Manual Positioning function guide

Output Wizard Envelop

The envelop wizard will generate the project files for the configuration
you select, and the code can be used by Auto Station. The
configuration required by you includes the following items, please
check and confirm. B

Execute Subprogram "PLS_EXE"
Parameter Setting Subprogram "PLS_SET"

The above subprogram wil become part of the project. To enable the
configuration in the program, place the instruction sentence that wil
calls the envelop wizard in the main program.

[ Previous I L Finish ] [ Cancel I
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Appendix A Special auxiliary relay

All special auxiliary relays are initialized when the PLCs change from STOP to RUN. The special auxiliary relays that have been
set in the system setting are set to the preset value in the system block after the initialization.

1] Note

The reserved SD and SM elements are not listed in the table. The reserved SM elements are by default read and write (R/W).

1. PLC working state flag

Address Name Action and function RW | VC1S VC1 VC2 VC3 VC5

SMo Monit.oring This bit is always ON in RUN, and OFF in R J N N J J
run bit STOP.
Initial run This bit is set high when the user program

SM1 puise bit changes from STOP to RUN, and set low after| R N \ \ N N

a scan cycle

SM2 Powe.r-on This bit is set ON after the system is powered- R J J J J J
flag bit on, and set OFF after a scan cycle
System This bit is set when a system error occurs after

SM3 error power-on or after PLC changes from STOP to| R N \ \ N N

RUN, or reset if no system error occurs
This bit is set when the battery voltage is too

Batt:
SM4 v:It:rZ ow low, or reset if the battery voltage is detected R \ \ N N
d to be higher than 2.4 V.
If this bit is set to 1 (configurable only through
No battery |the system block), the system does not report
SM7 | working errors caused by loss of battery backup data R v v N N
mode or loss of forcing tables upon backup battery
failure.
o hsh h —
SMs Constant Settlr?g this bit, and the scan time is constant R J N N J J
scan mode | (configurable only through the system block)
Startup Setting this bit, and the PLC can changes
f STOP to RUN when the designated X
SM9  |mode ofthe | o > " O when the designate R y J J y y
inout point input point is ON (configurable only through
PP the system block)
2. Clock running bit
Address | Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
Clock oscillation in 10 ms cycle (reversing every
10 ms ) . )
SM10 clock half cycle. The first half cycle is 0 during the| R 3 3 J y y
operation of the user program)
100 ms Clock oscillation in 100 ms cycle (reversing every

SM11 clock half cycle. The first half cycle is 0 during the R N N \ v v
operation of the user program)

Clock oscillation in 1 s cycle (reversing every half

SM12 |1 sclock | cycle. The first half cycle is 0 during the operation| R N N \ v v

of the user program)

1 min | Clock oscillation in 1 min cycle (reversing every
SM13 |clock | half cycle. The first half cycle is O during the R N N \ v v
operation of the user program)
Clock oscillation in 1 hour cycle (reversing every
1 hour ) . .
SM14 clock half cycle. The first half cycle is 0 during the R N N RN N N
operation of the user program)

Scan
ovele This bit is reversed once every scan cycle (The
SM15 oicillati first cycle is O during the operation of the user R S S \ y 3
rogram
on bit program)
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3.

User program execution error

Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
. This bit is set upon the instruction execution error,
Instruction and the corresponding error type code is written
M2 ti R x/ x/
SM20 ::;iu on into SD20. This bit is reset after the application v v v
instruction is correctly executed.
Instruction
element This bit is set upon the instruction execution
SM21 | number error, and the corresponding error type code is R v v \ v \/
subscript | written into SD20.
overflow
. This bit is set upon the instruction execution error,
Instruction and the corresponding error type code is written
SM22 |parameter |. .p o 9 yp o R N N N N N
illeqal into SD20. This bit is reset after the application
9 instruction is correctly executed.
4. Interrupt control
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
X0 input risi dge int t
SM25 NpUt 1ising edge interrup Enable when set as 1 R/W N N N N N
enable flag bit
SM26 X1 inPut rising edge interrupt Enable when set as 1 RIW J J J J J
flag bit
SM27 X2 input rlsmg edge interrupt Enable when set as 1 RIW J J N J N
enable flag bit
X3 input risi int t Enable wh 1
SM28 3 inpu nsmg edge interrup nable when set as RIW J J N N N
enable flag bit
SM29 X4 input rising edge interrupt Enable when set as 1 RIW J J N J N
enable flag bit
SM30 X5 input rising edge interrupt Enable when set as 1 RIW J J N J N
enable flag bit
SM31 X6 input rising edge interrupt Enable when set as 1 RIW J J N J N
enable flag bit
SM32 X7 input rising edge interrupt Enable when set as 1 RIW J J N J N
enable flag bit
SM33 X0 input fallin.g edge interrupt Enable when set as 1 RIW N N J J J
enable flag bit
SM34 X1 input fallin.g edge interrupt Enable when set as 1 RIW N N J J J
enable flag bit
SM35 X2 input faIIi.ng edge interrupt Enable when set as 1 RIW J J J N J
enable flag bit
SM36 X3 input faIIi.ng edge interrupt Enable when set as 1 RIW J J J J J
enable flag bit
X4 input falling edge interrupt Enable when set as 1
SM37 , R/W d d \/ V v
enable flag bit
X5 input falling edge interrupt Enable when set as 1
SM38 . R/W N N v v v
enable flag bit
X6 input falling edge interrupt Enable when set as 1
SM39 . R/W N N v v v
enable flag bit
X7 input falling edge interrupt Enable when set as 1
SM40 . R/W N N v v v
enable flag bit
SMa1 F)OM 0 frame transmi§sion Enable when set as 1 RIW J J N N N
interrupt enable flag bit
SM42 COMO0 frame.k receiving interrupt | Enable when set as 1 RIW J N N N
enable flag bit
SM43 F)OM 1 frame transmi§sion Enable when set as 1 RIW J N N N
interrupt enable flag bit
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Address Name Action and function R/W | VC1S VC1 VC2 VC3 | VC5

SM44 COM1 framg receiving interrupt | Enable when set as 1 RIW J N J N
enable flag bit
COM 2 frame transmission Enable when set as 1

SM45 | . R/W v x/ x/ x/
interrupt enable flag bit

SM46 COM 2 framg receiving interrupt | Enable when set as 1 RW J J
enable flag bit

SM47 | Timed interrupt O enable flag bit | Enable when set as 1 RW N N N

SM48 | Timed interrupt 1 enable flag bit | Enable when set as 1 R/W N N N N

SM49 | Timed interrupt 2 enable flag bit | Enable when set as 1 R/W N N N N
PTO (YO0) output completion Enable when set as 1

smso |10 (YO) output completi RW | N N N N
interrupt enable flag bit
PTO (Y1) output leti Enable when set as 1

sms1 || O (Y1) outpu com;?elon nable when set as RIW J J N J N
interrupt enable flag bit
PTO (Y2) output leti Enable wh 1

sms2 | O (Y2) outpu compe ion nable when set as RIW J J N J N
interrupt enable flag bit
PTO (Y tput leti Enable wh 1

sms3 | O (Y3) outpu compe ion nable when set as RIW N J N
interrupt enable flag bit

SM54 ETO (Y4) output completion Enable when set as 1 RIW J
interrupt enable flag bit
PTO (Y tput leti Enable wh 1

smss || O (Y5) outpu compe ion nable when set as RIW J J
interrupt enable flag bit

SM56 PTO (Y6) output completion Enable when set as 1 RIW J
interrupt enable flag bit

SM57 PTO (Y7) output completion Enable when set as 1 RIW J
interrupt enable flag bit

SM58 High-speed c.ounter interrupt Enable when set as 1 RIW J
enable flag bit

SM59 !nterpolation completion. Enable when set as 1 RIW J
interrupt 1 enable flag bit

SM60 .Interpolation completion. Enable when set as 1 RIW J
interrupt 2 enable flag bit

SM61 .Interpolation completion. Enable when set as 1 RIW N
interrupt 3 enable flag bit

SM62 .Interpolation completion. Enable when set as 1 RIW N
interrupt 4 enable flag bit
Enable flag bit for position- Enable when set as 1

SM63 | based interrupt 0 in the R/W N
positioning instruction
Enable flag bit for position- Enable when set as 1

SM64 | based interrupt 1 in the R/W N
positioning instruction
Enable flag bit for position- Enable when set as 1

SM65 | based interrupt 2 in the R/W y
positioning instruction
Enable flag bit for position- Enable when set as 1

SM66 | based interrupt 3 in the R/W y
positioning instruction
Enable flag bit for position- Enable when set as 1

SM67 |based interrupt 4 in the R/W N
positioning instruction
Enable flag bit for position- Enable when setas 1

SM68 | based interrupt 5 in the R/W
positioning instruction
Enable flag bit for position- Enable when set as 1

SM69 | based interrupt 6 in the R/W
positioning instruction
Enable flag bit for position- Enable when set as 1

SM70 |based interrupt 7 in the R/W y
positioning instruction

330



VC Series Micro-PLC Programming Manual Special auxiliary relay

5. Peripheral instruction

Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5

When this bit is set to 1, there
1-16 ch ters. When it i

SM78 | Printing mode selection are 1-16 characters. When it is R/W \ v \
set to 0, there areregularly 8
characters.
When this bit i t to 1, th

SM79 | Printing Peripheral instruction | . en this bit is set to 1, the R \ v \
printing is in progress

6. Operation flag bit

Address Name Function R/W | VC1S VCA1 VC2 VC3 VC5
This bit is set when the related
SM80 | Zero flag bit calculated result is zero. You| R/W R N N N v

can clear this bit manually

This bit is set when the related
SM81 | Carry/overflow flag bit calculated result is a carry. You| R/W \ N N N \
can clear this bit manually
This bit is set when the related
SM82 | Borrow flag bit calculated result is a borrow. R/W \ N N N \
You can clear this bit manually

7. DHST/DHSP Table comparison completion flag

Address Name Function R/W | VC1S VCA1 VC2 VC3 VC5
Set to ON,when the tabl

SM83 | Table comparison flag etto DN,when the table R/W \ N N N \
record is completed.

8. ASCII code conversion instruction flag

Address Name Function R/W | VC1S VCA1 VC2 VC3 VC5
0: MSB/LSB of each word
SMs5 ASCII instruction storage mode | stores one ASCII code RIW J N N N J
flag 1: LSB of each word stores one
ASCII code

9. Pulse capture monitoring bit

Address Name Function RW | VC1S VC1 VC2 VC3 VC5

SM90 Inpu.t X.O pglse capture| RIW N J
monitoring bit
Input X0 pulse capture]

SM91 monitoring bit (1) All the elements in the table are R/W v v

leared when the PLC changes from

Input X0 pulse capture]

sMe2 | i STOP to RUN; RW | v
nOUL X0 pulse ca ture(2) The pulse capture is valid when the

SM93 P . p. P HCNT and SPD instructions are being | R/W \ N
monitoring bit )
X0 ol " xecuted at the same input port. For

SMog |"PU AV PUISE CaPUIEy tails, refer to section 6.10.9 "SPD: R/W R N
monitoring bit . L

frequency measurement instruction

SM95 Inqu X_O pl_“se Captureand section 6.10.1 "HCNT: high-speed | R/W ~ ~
monitoring bit counter drive instruction”.

SM96 Inpu.t X.O pglse capture| RIW N N
monitoring bit

SM97 Inpu.t X.O pglse capture| RIW N N
monitoring bit

Note:
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1. All the elements in the table are cleared when the PLC changes from STOP to RUN. The pulse capture is valid when the HCNT
and SPD instructions are being executed at the same input port. For details, refer to section 6.10.9"SPD: frequency measurement
instruction"and section 6.10.1 "HCNT: high-speed counter drive instruction”.

10. Quad-frequency

Address Name function R/W | VC1S VC1 VC2 VC3 VC5
Switching between one/four times Clearing when from
M1 R v x/ x/
SM100 of AB phase input of X0 and X1 STOP—>RUN; W v v
Switching between one/four times of
M101 R x/ x/
SM10 AB phase input of X2 and X3 W v
Switching between one/four times of
M102 R v x/ x/
SM10 AB phase input of X3 and X4 W v v
Switching between one/four times of
M1 R v v
SM103 AB phase input of X4 and X5 W \
11. Free port (PORTO)
Address Name Action and function RW | vci1s Ve VC2 VC3 VC5
This bit is set when the XMT instruction is
PORTO used, and cleared after the transmission is
SM110 transmissio | over. You can manually clez?\r this bit to RIW J J J J J
n enable | suspend the current transmission at
flag bit PORTO. The transmission can continue
when the energy flow is on again
This bit is set when the RCV instruction is
PORTO used, and cleared after the transmission is
SM111 receiving over. You can manually clegr this bit to RIW N J N J N
enable flag | suspend the current transmission at
bit PORTO. The transmission can continue
when the energy flow is on again
PORTO
transmissio
SM112 | n This bit is set after the transmission is over | R/W \ N S N S
completion
flag bit
PORTO
sm1q3 | eeeMng This bit is set after the receiving is over RW \ N S N S
completion
flag bit
PORTO idl
smi1a | DORTOidle | ris bitis set when the port is idle R N N \ \ \
flag bit
(L0 Note

SM110-SM114 are flagsfor receiving, completion and idle states in all communication protocols that are supported by PORTO.
For example, PORTO of VC1 series PLCs supports Modbus protocol. No matter what protocol is used, the functions of M110-
SM114 remain the same.

12. Free port (PORT1)

Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
This bit is set when the XMT instruction is
used, and cleared after the transmission is
over. You can manually clear this bit to
suspend the current transmission at PORT1.
The transmission can continue when the
energy flow is on again

PORT1
SM120 | transmission
enable flag bit
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Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
This bit is set when the RCV instruction is
roRTI | e dewen s e
SM121 | receiving ' y cles RW | N v N N
. suspend the current transmission at PORT1.
enable flag bit o )
The transmission can continue when the
energy flow is on again
PORT1
¢ .
SM122 | ransmission This bit is set after the transmission is over R/W N N \ N \
completion flag
bit
PORT1
sm123 | "€eVINg This bit is set after the receiving is over R/W N N v N R
completion flag
bit
PORT1 idle fl
SM124 bi? idle flag | 1is bit is set when the port is idle R N N N N N
PORT1
SM125 MODBU§ . This bit is set when the communication is R N N N N
communication | completed
completion
PORT1
MODBUS
SM126 o This bit is set when communication error R N N N N
communication
error
3 Note

SM120-SM124 are flags for receiving, completion and idle states in all communication protocols that are supported by PORT1.
For example, PORT1 of VC1 series PLCs supports N:N, Modbus and Free-port protocols. No matter what protocol is used, the
functions of M120-SM124 remain the same.

13. Extended free port (PORT2)
Address Name Action and function R/W | VC1S | VC1 | VC2 VC3 VC5
This bit is set when the XMT instruction is
rorTa v sl e
SM130 |transmission : yceart R/W v v v RN
. suspend the current transmission at
enable flag bit . .
PORT2. The transmission can continue
when the energy flow is on again
This bit is set when the RCV instruction is
used, and cleared after the transmission is
SM131 PORT1 receiying over. You can manually cleér t.his bit to RIW N N J J
enable flag bit suspend the current transmission at
PORT2. The transmission can continue
when the energy flow is on again
PORT2
SM132 |transmission This bit is set after the transmission is over | R/W R R R R
completion flag bit
PORT2 ivi
SM133 © reCeVING 1 11is bit is set after the receiving is over R/W R R v v
completion flag bit
SM134 |PORT2 idle flag bit | This bit is set when the port is idle R v v v v
PORT2 MODBUS L e
SM135 | communication This bit is set when the communication is R N N N N
! completed
completion
PORT2 MODBUS
SM136 | communication This bit is set when communication error R v v v v
error
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[ Note

SM130-SM134 are flags for receiving, completion and idle states in all communication protocols that are supported by PORT2.

14. N:N communication

<
2
()]
<
<
a
N
<
w
<

2l 2|l2l22|l2/2|2]l2/2|2]l2/2|2|2(2|]22[2]=2(2[2]0)
o

Address Name Action and function
SM140 | Station 0 communication error flag
SM141 Station 1 communication error flag
SM142 | Station 2 communication error flag
SM143 | Station 3 communication error flag
SM144 | Station 4 communication error flag
SM145 | Station 5 communication error flag
SM146 | Station 6 communication error flag
SM147 | Station 7 communication error flag
SM148 | Station 8 communication error flag
SM149 | Station 9 communication error flag
SM150 | Station 10 communication error flag
SM151 Station 11 communication error flag
SM152 | Station 12 communication error flag
SM153 | Station 13 communication error flag
SM154 | Station 14 communication error flag
SM155 | Station 15 communication error flag
SM156 | Station 16 communication error flag
SM157 | Station 17 communication error flag
SM158 | Station 18 communication error flag
SM159 | Station 19 communication error flag
SM160 | Station 20 communication error flag
SM161 | Station 21 communication error flag
SM162 | Station 22 communication error flag
SM163 | Station 23 communication error flag
SM164 | Station 24 communication error flag
SM165 | Station 25 communication error flag
SM166 | Station 26 communication error flag
SM167 | Station 27 communication error flag
SM168 | Station 28 communication error flag
SM169 | Station 29 communication error flag
SM170 | Station 30 communication error flag
SM171 | Station 31 communication error flag

;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;U;UWWWIJIJWW%
2l 2|2l 2|l2(22|l2f2|2]lf2|2|l22/2|2|2(2|2=2[2|2(2]2]2/0)
2l 2|l2l22|l2/2|2]l2/2|2|l2/2|2|2(2|]22[2]=2(2[2]0)

Ll ]2l |22l 2]l2f2|2|l2/2|2|2[2|2l2[2|2(2[2] 2|
Ll ]2l 2|l 2]l2f2|2|l22/2|2|2(2|2l2[2|2(2[2] 2|

15. System bus error flag

Address Name Action and function RW | VC1S VC1 VC2 VC3 VC5
1. This bit is reset upon correct powering-
on addressing
Main module bus 2. This bit is reset when the PLC changes
sM190 | flag bit from STOP to RUN R V \/ V v J
3. This bit is reset when a new program is
downloaded
4. This bit incurs system stop
1. This bit is set and the system raises an
General module alarm when a general module bus
SM191 ] operation error occurs R R N R N R
bus error flag bit o .
2. This bit is reset automatically when the
system error is removed
1. This bit is set and the system raises an
Special  module alarm when a special module bus operation
SM192 i €error occurs R \/ N R v \
bus error flag bit S .
2. This bit is reset automatically when the
system error is removed
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16. Real-time clock error flag

Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
RIW real-time This bit is set upon a real-time clock error
SM193 This bit is automatically cleared if the | R v N v R
clock error .
system error is removed

17. Enable flag of integrated analog channel

Address Corresponding
no. counter address Function R/W | VC1S VC1 VC2 VC3 VC2
no.

SM200 C200 R/W N N N N N
SM201 C201 R/W N N N N v
SM202 C202 R/W N N N N v
SM203 C203 R/W N N N N N
SM204 C204 R/W N N N N v
SM205 C205 R/W N N N N N
SM206 C206 R/W N N N N N
SM207 C207 R/W N N N N v
SM208 C208 R/W N N N N N
SM209 C209 R/W N N N N N
SM210 C210 When SM2 __is ON, its R/W N N N N N
SM211 c211 corresponding C2_ _ becomes a R/W N N N N N
SM212 Cc212 decrement counter R/W N B N N B
SM213 Cc213 When SM2 __is OFF, its R/W N v N N v
SM214 C214 corresponding C2__becomes an R/W N B N N N
SM215 c215 increment counter R/W N v N N R
SM216 C216 R/W N N N N v
SM217 c217 R/W N N N N v
SM218 C218 R/W N N N N v
SM219 C219 R/W N N N N v
SM220 C220 R/W N N N N v
SM221 c221 R/W N N N N v
SM222 Cc222 R/W N N N N v
SM223 C223 R/W N N N N v
SM224 C224 R/W N N N N v
SM225 C225 R/W N N N N v
SM226 C226 R/W N N N N v
SM227 c227 R/W N N N N v
SM228 C228 When SM2 __is ON, its R/W N N N N N
SM229 C229 corresponding C2_ _ becomes a R/W N N N N N
SM230 C230 decrement counter R/W N v N N B
SM231 Cc231 When SM2 __is OFF, its R/W N v N N R
SM232 C232 corresponding C2_ _becomes an R/W N v N N v
SM233 €233 increment counter R/W N v N N R
SM234 C234 R/W N v N N v
SM235 €235 RW N N N N N

18. Count direction and monitoring of high-speed counters

Dﬁf:(r;ntua Ad::ss Name Register content RW | VC1S | VC1 | VC2 | VC3 | VC5
Single. |_SM236 | G236 | The ON and low OFF of SM2 _ RW | N 7 7 -
phase SM237 Cc237 _correspond to counting up and R/W N 3 J 7 7

one point SM238 C238 down of the counter respectively RW N v J N 7
count SM239 C239 When C2 _ _ of single-phase RIW 7 3 7 J 7
input SM240 C240 bidirectional count input counter and | R/W N v J 7 7

SM241 c241 two-phase count input counter is in RIW N v N ] 7
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leftei;intla Ad::ess Name Register content R/W | VC1S VC1 VC2 VC3 VC5
SM242 C242 | down mode, its corresponding SM2 | R/W N N N N N
SM243 C243 | __ changes to ON. R/W N N N N N
SM244 C244 When it is in up mode, its R/W N N N N N
SM245 C245 corresponding SM2 _ _ changes to R/W ~ N ~ ~ N
SM246 C246 | OFFIL R/W N N N N v
SM247 C247 R/W N N N N N
SM248 C248 R N B N N R
SM249 C249 R N B N N R
Single- SM250 C250 R N N N N N
phase SM251 C251 R N N N N N
bidirection | SM252 C252 R N N N N N
alcount | SM253 C253 R N N N N N
input SM254 C254 Register content R N N N N v
SM255 C255 | The ON and OFF of SM2 _ R N N N N v
SM256 C256 | _correspond to counting up and R N v N N v
SM257 C257 down of the counter respectively R N v N N v
Two- SM258 C258 R N N N N v
phase SM259 C259 R N N N N N
count SM260 C260 R N N N N v
input SM261 C261 R N N N N v
SM262 C262 R N N N N v
SM263 C263 R N N N N N
19. High speed output and positioning instruction

1) YO Correlation flag bit

Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
Y [ When this bit is ON, Y Ise i
sm270 || 0 pu s.e output stop ; en this bit is ON, YO pulse is RIW N J J
instruction disabled
YO pulse output
p.u ) utpd Use fo monitoring the status of YO.
SM271 | monitoring Busy is ON. ready is OFF R/W v v v
(busy/ready) yis BT, ready '
When this bit is ON, The PWM
PWM output :
SM272 ) Utpu instruction of YO outputs in R/W v N
microseconds )
microseconds.
When this bit is ON, the interrupt
program and subroutine can call the
SM273 The interrupt driye PLSY i.nstruction of YO, and the call in RIW N J J
pulse output valid the main program will be continuously
and repeatedly driven with the energy
stream.
The envelope When this bit is ON , The PLS
SM274 op instruction loop of YO is executed R/W R N v
executes in a loop
repeatedly
When this bit is ON ,YO PSLV
PLSV progressive inst(::ctticl)i ?rlzzlsu(:nc’ c?1anS es
SM275 | frequency quency ge R/W N N
) gradually, enabling acceleration and
conversion ; -
deceleration function.
Enabling the cl The CLR signal function YO of
SM276 nap ing the clear eC 'S|gna Qutput ur\ctlon 0o RIW J N J N
function the ZRN instruction is valid.
Y element Y (N) corresponding to the
The element value N in SD175 is used to indicate
SM277 | specified by the the clear signal. If not specified, YO is R v \ v y
clear signal is valid Y10 by default, which is applicable to
DSZR and ZRN.
SM278 | The ZRN direction Y0 is applicable to DSZR R N N N
SM279 | FWD limit Y0 is applicable to DSZR/DVIT R N N N
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Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM280 | REV limit YO is applicable to DSZR/DVIT R N N N
Logic reversal of the
M281 YO i licable to DSZR R y
SM28 DOG signal 0 is applicable to DS v v
Logic reversal of the
SM282 ger Y0 is applicable to DSZR R \ v v
zero signal
Lodic reversal of the YO0 is applicable to DVIT, but not
SM283 | . 9 . applicable to the user interrupt input R/W Y N
interrupt signal . .
instruction
e o
SMm2gq | 'c Postioning - YO i applicable to DSZR/DVIT RIW N N N
instruction is driving
User int t input
Sm2gs | - o°T MEMUPHINPUL | v6 i applicable to DVIT RIW N
instruction
2) Y1 Correlation flag bit
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM290 .Y1 puls.e output stop When this bit is ON, Y1 pulse is RIW J J J
instruction disabled
Y1 pulse output -
L Use fo monitoring the status of Y1.
SM291 | monitoring Busy is ON. ready is OFF R/W \ N N
(busy/ready) y1s LN, ready :
When this bit is ON, The PWM
PWM output '
SMm2g2 | T voulpu instruction of Y1 outputs in RIW N N
microseconds .
microseconds.
When this bit is ON, the interrupt
program and subroutine can call the
SM293 The interrupt driye PLSY i.nstruction of ?(1, and the callin RIW N J J
pulse output valid the main program will be continuously
and repeatedly driven with the energy
stream.
The envelope When this bit is ON , The PLS
SM294 op instruction loop of Y1 is executed R/W \ N N
executes in a loop
repeatedly
When this bit is ON ,Y1 PSLV
PLSV progressive inst?:cticfw frlelsuenc changes
SM295 | frequency quency ge R/W N N
. gradually, enabling acceleration and
conversion ; .
deceleration function.
Enabling the cl The CLR signal function Y1 of
SM296 nap ing the clear eC IS|gna gutput UT‘]CtIOﬂ 0 RIW J J J J
function the ZRN instruction is valid.
Y element Y (N) corresponding to the
The element value N in SD195 is used to indicate
SM297 | specified by the the clear signal. If not specified, Y1 is R N R N v
clear signal is valid Y11 by default, which is applicable to
DSZR and ZRN.
SM298 | The ZRN direction Y1 is applicable to DSZR R N N N
SM299 | FWD limit Y1 is applicable to DSZR/DVIT R N N N
SM300 | REV limit Y1 is applicable to DSZR/DVIT R N N N
Logic reversal of the . )
SM301 Y1 licable to DSZR R \
DOG signal is applicable to 3 \/
Logi | of th
SM302 | ~O9'C rEVersatotine |y 1 s applicable to DSZR R N N N
zero signal
Lodic reversal of the Y1 is applicable to DVIT, but not
SM303 | . 9 ) applicable to the user interrupt input R/W \ v
interrupt signal ) )
instruction
e on
Smaos4 | ¢ Postioning o Y1 is applicable to DSZR/DVIT RIW N N N
instruction is driving
User int t input
SM305 | - ooT MEMUPHINPUL v 4 i applicable to DVIT RIW N
instruction
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3) Y2 Correlation flag bit

Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM310 .Y2 puls.e output stop When this bit is ON, Y2 pulse is RIW N J J
instruction disabled
Y2 pul tput
p'u s'e outpu Use fo monitoring the status of Y2.
SM311 | monitoring Busy is ON. ready is OFF R/W \ V \/
(busy/ready) ¥ ’ ¥ '
When this bit is ON, The PWM
PWM output '
Smat2 | | oUtPY instruction of Y2 outputs in RIW N N
microseconds .
microseconds.
When this bit is ON, the interrupt
program and subroutine can call the
SM313 The interrupt driye PLSY i.nstruction of .Y2, and the callin RIW J J J
pulse output valid the main program will be continuously
and repeatedly driven with the energy
stream.
The envelope When this bit is ON , The PLS
SM314 op instruction loop of Y2 is executed R/W \ N N
executes in a loop
repeatedly
When this bit is ON ,Y2 PSLV
PLSV progressive instf:cti;i ?:elsucc:nc, chanS es
SM315 | frequency quency change: RIW N N
) gradually, enabling acceleration and
conversion ; -
deceleration function.
Enabling the clear The CLR signal output function Y2 of
SM316 1ing Stané ourputIuT RW |+ N N N
function the ZRN instruction is valid.
Y element Y (N) corresponding to the
The element value N in SD215 is used to indicate
SM317 | specified by the the clear signal. If not specified, Y2 is R N \ N N
clear signal is valid Y12 by default, which is applicable to
DSZR and ZRN.
SM318 | The ZRN direction Y2 is applicable to DSZR R N N N
SM319 | FWD limit Y2 is applicable to DSZR/DVIT R N N N
SM320 | REV limit Y2 is applicable to DSZR/DVIT R N N N
Logi | of th
SMm32q | -O9IC FEVErSATOTIg 1y is applicable to DSZR R N N N
DOG signal
Logi | of th
SMaz2 | -09IC rEVEISATOTIE 1y is applicable to DSZR R N N N
zero signal
Logic reversal of the Y2 is applicable to DVIT, but not
sma23 | %9 i applicable to the user interrupt input R/W v N
interrupt signal . .
instruction
e ——
SMag4 | [NePosiioning ) i aoplicable to DSZR/DVIT RIW N J N
instruction is driving
SMags | Userinterruptinput |\ plicable to DVIT RIW N
instruction
4) Y3 Correlation flag bit
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM330 ‘Y3 puls.e output stop When this bit is ON, Y3 pulse is RIW N J N
instruction disabled
Y3 pul tput
p.u s.e otpt Use fo monitoring the status of Y3.
SM331 monitoring Busy is ON. ready is OFF R/W R N N
(busy/ready) yis LI, ready '
When this bit is ON, The PWM
PWM output '
Sm332 | o voutpu instruction of Y3 outputs in RIW N N
microseconds )
microseconds.
When this bit is ON, the interrupt
The interrupt drive program and subroutine can call the
SM333 R/W v
pulse output valid PLSY instruction of Y3, and the call in v v
the main program will be continuously
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Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
and repeatedly driven with the energy
stream.
The envelope When this bitis ON , The PLS
SM334 op instruction loop of Y3 is executed R/W \ v v
executes in a loop
repeatedly
When this bit is ON ,Y3 PSLV
PLSV progressive inst?:cti(;sr: frlelsuenc changes
SM335 | frequency quency ge R/W N N
) gradually, enabling acceleration and
conversion : :
deceleration function.
SM336 Enab.ling the clear The CLR.signaI 9utput fuhction Y3 of RIW J N J J
function the ZRN instruction is valid.
Y element Y (N) corresponding to the
The element value N in SD235 is used to indicate
SM337 | specified by the the clear signal. If not specified, Y3 is R v v v v
clear signal is valid Y13 by default, which is applicable to
DSZR and ZRN.
SM338 | The ZRN direction Y3 is applicable to DSZR R N N N
SM339 | FWD limit Y3 is applicable to DSZR/DVIT R N N N
SM340 | REV limit Y3 is applicable to DSZR/DVIT R N N N
Logic reversal of the . .
M341 Y licable to DSZR R R
SM3 DOG signal 3 is applicable to DS N N
Logic reversal of the
SM342 ger Y3 is applicable to DSZR R v v v
zero signal
Logic reversal of the Y3 is applicable to DVIT, but not
SM343 | . 9 ) applicable to the user interrupt input R/W \ N
interrupt signal . .
instruction
e o
SMmaaq | ¢ Postioning o Y3 is applicable to DSZR/DVIT RIW N N N
instruction is driving
U int t input
SM345 | ~oor IMEMUPHINBUL | 5 i applicable to DVIT RIW N
instruction
5) Y4 Correlation flag bit
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM350 .Y4 puls.e output stop When this bit is ON, Y4 pulse is RIW J N N
instruction disabled
Y4 pul tput
p.u s.e outpY Use fo monitoring the status of Y4.
SM351 | monitoring Busy is ON. ready is OFF R/W Y N N
(busy/ready) y s LN, ready '
When this bit is ON, The PWM
PWM output '
SM352 AN oLTpd instruction of Y4 outputs in R/W \ N
microseconds .
microseconds.
When this bit is ON, the interrupt
program and subroutine can call the
SM353 The interrupt dri.ve PLSY i.nstruction of ?(4, and the callin RIW N J J
pulse output valid the main program will be continuously
and repeatedly driven with the energy
stream.
The envelope When this bit is ON , The PLS
SM354 op instruction loop of Y4 is executed R/W \/ v y
executes in a loop
repeatedly
When this bit is ON ,Y4 PSLV
PLSV progressive instf:ctioli frlelsuenc, changes
SM355 | frequency guency change: RIW N N
) gradually, enabling acceleration and
conversion : :
deceleration function.
Enabling the clear The CLR signal output function Y4 of
SM356 g Stgnar output funct RW | N N N
function the ZRN instruction is valid.
The element Y element Y (N) corresponding to the
SM357 | specified by the value N in SD255 is used to indicate R N \/ N v
clear signal is valid the clear signal. If not specified, Y4 is
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Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
Y14 by default, which is applicable to
DSZR and ZRN.
SM358 | The ZRN direction Y4 is applicable to DSZR R N N N
SM359 | FWD limit Y4 is applicable to DSZR/DVIT R N N N
SM360 | REV limit Y4 is applicable to DSZR/DVIT R N N N
Logic reversal of the
M361 Y4i licable to DSZR R v
SM36 DOG signal is applicable to DS, v v
Logic reversal of the
SM362 gier Y4 is applicable to DSZR R \ v v
zero signal
Loaic reversal of the Y4 is applicable to DVIT, but not
SM363 | . 9 . applicable to the user interrupt input R/W v N
interrupt signal . .
instruction
e o
SMm3e4 | ' Postioning - Y4 is applicable to DSZR/DVIT RIW N N N
instruction is driving
U int t input
SM3e5 | o0 METUPHINPUL vy is applicable to DVIT RIW y
instruction
6) Y5 Correlation flag bit
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM370 .Y5 puls.e output stop When this bit is ON, Y5 pulse is RIW J J J
instruction disabled
Y5 pulse output -
SM371 | monitoring ;jz f(i)srnoo’\rjl |t:);';n dg tir;eoslt:aFtus of Y8. R/W v v v
(busy/ready) yis LN, ready '
When this bit is ON, The PWM
PWM output :
SM372 ) Utpu instruction of Y5 outputs in R/W v N
microseconds .
microseconds.
When this bit is ON, the interrupt
program and subroutine can call the
SM373 The interrupt driye PLSY i.nstruction of YS, and the callin RIW J J N
pulse output valid the main program will be continuously
and repeatedly driven with the energy
stream.
The envelope When this bit is ON , The PLS
SM374 op instruction loop of Y5 is executed R/W Y N N
executes in a loop
repeatedly
When this bit is ON ,Y5 PSLV
PLSV progressive inst?:cti;z frlelsuenc changes
SM375 | frequency quency change: RIW N N
) gradually, enabling acceleration and
conversion ; )
deceleration function.
Enabling the cl The CLR signal function Y5 of
SM376 nap ing the clear eC IS|gna 9utput u.nctlon 50 RIW J N J N
function the ZRN instruction is valid.
Y element Y (N) corresponding to the
The element value N in SD275 is used to indicate
SM377 | specified by the the clear signal. If not specified, Y5 is R N R N v
clear signal is valid Y15 by default, which is applicable to
DSZR and ZRN.
SM378 | The ZRN direction Y5 is applicable to DSZR R N N N
SM379 | FWD limit Y5 is applicable to DSZR/DVIT R N N N
SM380 | REV limit Y5 is applicable to DSZR/DVIT R N N N
Logi | of th
SM3gq | O9CTEVErSalotine | g o applicable to DSZR R N N N
DOG signal
Logi | of th
SM3gy | ~09C rVerSAlotine | g o applicable to DSZR R N N N
zero signal
Lodic reversal of the Y5 is applicable to DVIT, but not
SM383 | . 9 . applicable to the user interrupt input R/W \ v
interrupt signal . .
instruction
The positionin
Smags | ' Postioning o Y5 is applicable to DSZR/DVIT RIW N N N
instruction is driving
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Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
int t input
SMags | Userinterruptinput |y o plicable to DVIT RIW N
instruction
7) Y6 Correlation flag bit
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
Y I tput st When this bit is ON, Y! Ise i
SM390 .6pus.eoupu stop ; en this bit is ON, Y6 pulse is RIW N J J
instruction disabled
Y I tput
6 p'u sTa outpu Use fo monitoring the status of Y6.
SM391 | monitoring Busy is ON. ready is OFF R/W \ V \/
(busy/ready) ¥ ’ y '
When this bit is ON, The PWM
PWM output
SM392 Y outpu instruction of Y6 outputs in R/W RN N
microseconds )
microseconds.
When this bit is ON, the interrupt
program and subroutine can call the
SM393 The interrupt dri.ve PLSY i.nstruction of YG, and the callin RIW J J J
pulse output valid the main program will be continuously
and repeatedly driven with the energy
stream.
The envelope When this bit is ON , The PLS
SM394 op instruction loop of Y6 is executed R/W v v v
executes in a loop
repeatedly
When this bit is ON ,Y6 PSLV
PLSV progressive instf:cti;i :jelsugn; cfr:anS es
SM395 | frequency quency ge: R/W N N
. gradually, enabling acceleration and
conversion ) )
deceleration function.
SM396 Enapling the clear The CLR-signaI (-)utput fur]ction Y6 of RIW N J N J
function the ZRN instruction is valid.
Y element Y (N) corresponding to the
The element value N in SD295 is used to indicate
SM397 | specified by the the clear signal. If not specified, Y6 is R N \ N N
clear signal is valid Y16 by default, which is applicable to
DSZR and ZRN.
SM398 | The ZRN direction Y6 is applicable to DSZR R N N N
SM399 | FWD limit Y6 is applicable to DSZR/DVIT R N N N
SM400 | REV limit Y6 is applicable to DSZR/DVIT R N N N
Logic reversal of the . .
M401 Y licabl DSZR R
SM40 DOG signal 6 is applicable to DS v N N
Logic reversal of the
SMdo2 | -09C eV Y6 is applicable to DSZR R N N N
zero signal
Logic reversal of the Y6 is applicable to DVIT, but not
sma03 | %9 i applicable to the user interrupt input R/W R N
interrupt signal . .
instruction
e ——
SMao4 | | Positioning Y6 is applicable to DSZR/DVIT RIW N N N
instruction is driving
U int t input
SM4ps | ~oorMEMUPHINBUL | g is applicable to DVIT RIW N
instruction
8) Y7 Correlation flag bit
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM410 Y? puls.e output stop When this bit is ON, Y7 pulse is RIW N J N
instruction disabled
Y7 pul tput
p.u s.e outpu Use fo monitoring the status of Y7.
SM411 | monitoring Busy is ON. ready is OFF R/W \ S V
(busy/ready) yi1s D, ready '
When this bit is ON, The PWM
PWM output '
Sma12 | L Voutpu instruction of Y7 outputs in RIW N N
microseconds )
microseconds.
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Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
When this bit is ON, the interrupt
program and subroutine can call the
SM413 The interrupt driye PLSY i!wstruction of Y?, and the call in RIW N N N
pulse output valid the main program will be continuously
and repeatedly driven with the energy
stream.
The envelope When this bitis ON , The PLS
SM414 op instruction loop of Y7 is executed R/W RN N N
executes in a loop
repeatedly
When this bit is ON ,Y7 PSLV
PLSV progressive inst?:cti(;sr: frlelsuenc changes
SM415 | frequency quency ge R/W N N
) gradually, enabling acceleration and
conversion ; -
deceleration function.
Enabling the clear The CLR signal output function Y7 of
SM416 ing Stgnet output It RW | N N N
function the ZRN instruction is valid.
Y element Y (N) corresponding to the
The element value N in SD315 is used to indicate
SM417 | specified by the the clear signal. If not specified, Y7 is R v v v v
clear signal is valid Y17 by default, which is applicable to
DSZR and ZRN.
SM418 | The ZRN direction Y7 is applicable to DSZR R N N N
SM419 | FWD limit Y7 is applicable to DSZR/DVIT R N N N
SM420 | REV limit Y7 is applicable to DSZR/DVIT R N N N
Logi | of th
SMapq | -O9ICTEVEISATONING | 7o applicable to DSZR R J N N
DOG signal
Logi | of th
SMazp | -09IC FEVEISETOTIE 1 7 iq applicable to DSZR R y N N
zero signal
Logic reversal of the Y7 is applicable to DVIT, but not
SM423 | . 9 . applicable to the user interrupt input R/W \ N
interrupt signal . .
instruction
e o
SMdzq | ¢ Postioning - Y7 is applicable to DSZR/DVIT RIW N N N
instruction is driving
Shags | Userinterruptinput | o licable to DVIT RIW N
instruction
20. Timed output instruction
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM430 | Timer clock output 1 | For use by the DUTY instruction R/W N N R
SM431 | Timer clock output 2 | For use by the DUTY instruction R/W N N N
SM432 | Timer clock output 3 | For use by the DUTY instruction R/W N N N
SM433 | Timer clock output 4 | For use by the DUTY instruction R/W N N N
SM434 | Timer clock output 5 | For use by the DUTY instruction R/W N N N
21. Signal alarm
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
) ) ) After setting SM400 to ON, the
M4 | al | ' R \
SM435 | Signalalarm is valid | ¢, ing SM401 and SD401 work W \ \
. . Setting SM401 to ON when there is any
M4 | al R \
SM436 | Signal alamm action | 0 in state $900-5999 W \ \
22. CANopen instruction
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5
SM440 CANopen instruction R/ J J J
completed w
CANopen instruction
SMa4ap | —7open mstiuch RIW N N N
is wrong
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CANopen instruction
SM442 P R J J J

is running
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Appendix B Special data register

] Note

1. The reserved SD and SM elements are not listed in the table. The reserved SD elements are by default read only.

1. PLC working state data

Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5 Range
100 indicates VC1S
112 indicates VC1,
SD00 | PLC type 40 indicates VC2, R \ v v v x/
30 indicates VC3
50 indicates VC5
SDO1 | Versionno. | For example, 100 indicates 1.00 R N N N N v
SDO2 ;chram For example, 8 indicates an 8 k R N J J J N
) step program
capacity
SD03 System error | Storing the occurred system error R J J J J J
code codes
Battery Taking 0.1 V as unit, and 3.6V
SD04 | voltage o ' R y y N \
indicates 36
value
Number  of
SD07 | extension R \ N N N \
1/0 modules
Number  of
SD08 | special R v N N N v
modules
Setting the input points for operation control.
Decimal (X0 is displayed as 0 and X10 is
SDo9 displayed as 8. Maximum: 15) R v v v v v
(Configurable through the system block only)
Number of
SD10 | main module | MSB: input; LSB: output R \ N N N S
1/0 points
Number of
SD11 ;XcEZTJISeIOI?O MSB: input; LSB: output R \ N N N S
points
Number of
sp1z | Mainmodule | \ep. input; LSB: output R N N N v
analog 1/0
points
2. Operation error code FIFO area
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5 Range
Reserved
SD20 operation error R R N N N \
code 0
Reserved .
SD21 operation  error In the (?rder of ar.rlval, the R R N N v \
code 1 latest five operation error
codes are reserved. SD20
Reserved
. always stores the latest error
SD22 operation  error R \ S S y \
codes.
code 2
Reserved
SD23 operation  error R \ S S y \
code 3
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Reserved
SD24 operation  error R v N N N R
code 4

3. FROM/TO error

Address Name R/W | VC1S VC1 VC2 VC3 VC5 Range
Initial
SD25 | Special module' bering i . R V x/ x/
pecial module's numbering is wrong value: 255
The I/O chip's numbering is wrong (starts from 0) Initial
SD26 when 1/O is refreshed R v v v value: 255
4. Scan time
Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5 Range
C t
SD30 urren Current scan time (unit: 0.1ms) R N \ \ N N
scan value
Min.
SD31 tir;ne SC4N | Min. scan time (unit: 0.1ms) R N \ \ N N
Max.
SD32 tir:: SC8N | Max. scan time (unit: 0.1ms) R N \ \ N N
Initial value: Oms (configurable only
through the system block), Unit: 1 ms.
When the constant scan time is longer
than the set value of user monitoring
Set value | timeout, the user program timeout alarm 0
of constant | is raised. When a scan cycle of the user
SD33 . _ Y R N N N N v | 1000m
scan time program is longer than the constant scan s
time, the constant scan mode of this
cycle is invalid automatically and no
alarm is raised.
SD33 is regarded as 1000 ms when it is
set bigger than 1000 ms.
Set value Initial value:200 ms (configurable only
of user through the system block). 100
SD34 i ded as 100 when it is set
SD34 program IS regarced as Lo when LI se R N \ \ N N 1000m
. smaller than 100.
timeout ) . S
SD34 is regarded as 1000 when it is set
smaller than 1000.

[ Note

1. The error tolerance of SD30, SD31 and SD32 is 1ms.

2. It is recommended to set the user program overtime (SD34) at least 5ms bigger than the constant scan time (SD33).
Otherwise,when the value of SD33 closes to SD34, the system is apt to report user program overtime errordue to the influence of
the system operation and user program.

5. Input filtering constant setup

Address Name Action and function R/W | VC1S VC1 VC2 VC3 VC5

SD35 Input filtering | (configurable only through the system RIW J N
constant block)

SD36 Input filtering | (configurable only through the system RIW J N
constant block)

SD37 Input filtering | (configurable only through the system RIW J N
constant block)

SD38 Input filtering | (configurable only through the system RIW J N
constant block)

SD39 Input filtering | (configurable only through the system RIW J N
constant block)
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SD40 Input filtering | (configurable only through the system RIW J N
constant block)
SD41 Input filtering | (configurable only through the system RIW N N
constant block)
SD42 Input filtering | (configurable only through the system RIW N N
constant block)
6. Timed interrupt cycle
Address Name Register content R/W | VC1S | VC1 VC2 VC3 VC5 Range
The interrupt is not
SD47 | Cycle of timed interrupt O | triggered when the value is | R/W N N v v N 1-32767 ms

not within 1-32767

The interrupt is not
SD48 | Cycle of timed interrupt 1 | triggered when the value is | R/W N N \ \ N 1-32767 ms
not within 1-32767

The interrupt is not
SD49 | Cycle of timed interrupt 2 | triggered when the value is | R/W N N \ \ N 1-32767 ms
not within 1-32767

An error of £1ms may occur when the system processes a user timed interrupt. To ensure the normal operation of the timed
interrupt, it is recommended to set the cycle of timed interrupts to be bigger or equal to 5ms.

7. Real-time clock

Address | Name Register content R/W | VC1S VC1 VC2 VC3 VC5 Range
SD60 |Year |For real-time clock R N N N N N 2000-2099
SD61 |Month |For real-time clock R v R N R N 1-12 month
SD62 |Day For real-time clock R v R N R N 1-31 day
SD63 |Hour |For real-time clock R N N N N N 0-23 hour
SD64 | Minute |For real-time clock R N N N N N 0-59 minute
SD65 | Second | For real-time clock R N N N N N 0-59 second
SD66 |Week |For real-time clock R N N N N y |0 (Sunday)-6

(Saturday)

You can set these elements only with the TWR instruction or through the host computer

8. Usage of DHSP and DHST instructions

Address Name R/W | VC1S VC1 VC2 VC3 VC5 Range

SD86 MSB of DHSP table comparison output RIW N J J N N
data

SD87 LSB of DHSP table comparison output RIW N J J N N
data
MSB of DHST or DHSP tabl

sD8s ot RSt or ave RW | v v \ \
comparison data
LSB of DHST or DHSP tabl

SD89 ot RSt or ave RW | v v \ \
comparison data

SD90 | Record no. of the table being executed | R/W N N N v N
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9. Free-port receiving control and state (PORTO)
Address Name Register content R/W | VC1S VC1 VC2 VC3 VC5 Range
b2, b1, b0
000: 38,400 baud rate
SD100.0— | 001: 19,200 baud rate
SD100.2 010: 9,600 baud rate
Port baud | 011: 4,800 baud rate
rate 100: 2,400 baud rate
101: 1,200 baud rate
110: 57,600 baud rate
111: 115,200 baud rate
SD100.3 0: 1 stop bit
Stop bit 1: 2 stop bits
SD100.4
. 0: even parity; 1: odd
Parity arit
check parity
SD100.5
Parity 0: no parity check; 1:
check parity check
enabling
SD100.6 Data bit of each
character
Character .
. 0: 8-hit character
data bit .
1: 7-bit character
SD100.7
Free- | Free-port | 1: has specific start
port O | receiving | character
d : o
SD110 mode | start 0: no specific start R N J J J J
state character | character
word mode
SD100.8
Free-port | 1: has specific end
receiving | character
end 0: no specific end
character | character
mode
SD100.9
Free-port | 1: has valid
interchara | intercharacter timeout
cter 0: no valid
timout intercharacter timeout
enabling
SD100.10 1: has interframe
Free-port .
. timeout
interfram .
) 0: no interframe
e timeout )
) timeout
enabling
SD100.11 | Reserved
010012 | 0
MSB/LSB
. 1: MSB/LSB of the
valid . .
word element is valid
SD100.13
Reserved
SD100.15
SD101 | Start character R/W N v v v N N
SD102 | End character R/W N v v v N N
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Address Name Register content R/W | VC1S VC1 VC2 VC3 VC5 Range
Intercharacter Default: 0 ms
SD103 | . (intercharacter timeout | R/W \/ \ \ \ \ v
timeout ) .
is omitted)
Default: 0 ms
SD104 | Frame timeout (frame timeout is R/W \/ v v v \ N
omitted)
Bit 0: set when the
receiving ends
Bit 1: set when the
specified end word is
received
o Bit 2: set when the
Receiving
completion max. chc—.lracter.
SD105 number is received R \/ v v v v v
message code .
Bit 3: set upon
intercharacter timeout
Bit 4: set upon frame
timout
Bit 5: set upon the
parity check error
Bits 6-15: reserved
SD106 Currently received R N J J J J J
characters
Total number of
SD107 | currently received R N R R R v N
characters
Currently
SD108 | transmitted R \/ v v v v v
characters
SD10g | ORTOStation RW | v v v v v
number setting
PORTO maximum
timeout setting
sp1o | (after sending and RW |V N N N N v
before receiving)
ECBUS additional
delay.
spi1q | PORTOretry RW |V N N N N v
number
N:N network
spi1z | refresh mode RW | J J J J v
(reserved by
PORT 0)
Error code for
SD113 | Modbus master R \/ R R R v v
station (PORT 0)
10. Free-port receiving control and state (PORT1)
Address Name Register content R/W VC1S VC1 VC2 VC3 VC5 Range
b2, b1, b0
000: 38,400 baud rate
Free-
port SD120.0 001: 19,200 baud rate
1 _ 010: 9,600 baud rate
SD120 | mod | SD1202 | O11:4:800baudrate J J J J J

e Port
state | baud rate
word

100: 2,400 baud rate
101: 1,200 baud rate
110: 57,600 baud rate
111: 115,200 baud
rate
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omitted)

Address Name Register content R/W VC1S VC1 VC2 VC3 VC5 Range
SD120.3 | 0: 1 stop bit
Stop bit 1: 2 stop bits
SD120.4 .
. 0: even parity
Parity 1: odd parity
check
SD120.5
Parity 0: no parity check
check 1: parity check
enabling
SD120 6 Data bit of each
Characte chara(.:ter
 data bit 0: 8-bit character
1: 7-bit character
SD120.7
Free-port | 1: has specific start
receiving | character
start 0: no specific start
character | character
mode
SD120.8
Free-port | 1: has specific end
receiving | character
end 0: no specific end
character | character
mode
SD120.9
Free-port | 1: has valid
interchar | intercharacter timeout
acter 0: no valid
timout intercharacter timeout
enabling
SD120.
10 1: has interframe
Free-port | timeout
interfram | O: no interframe
e timeout | timeout
enabling
1SD120'1 Reserved
SD120.1 0: LSB of the word
2 element is valid
MSBI/LS 1: MSB/LSB of the
B valid word element is valid
SD120.1
S Reserved
SD120.1
5
SD121 | Start character R/W v J N \ J
SD122 | End character R/W y N y y v
Intercharacter Default: 0 ms
SD123 | . (intercharacter R/W v J N R J
timeout ; . .
timeout is omitted)
Default: 0 ms
SD124 | Frame timeout (frame timeout is R/W v J N RN J
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111: 115,200 baud
rate

Address Name Register content R/W VC1S VC1 VC2 VC3 VC5 Range
Bit O: set when the
receiving ends
Bit 1: set when the
specified end word is
received
Bit 2: set when the
Receiving max. character
SD125 | completion number is received R v J N RN J
message code Bit 3: set upon
intercharacter timeout
Bit 4: set upon frame
timout
Bit 5: set upon the
parity check error
Bits 6-15: reserved
Currently
SD126 | received R v v V J v
characters
Total number of
SD127 | currently received R v v N \ J
characters
Currently
SD128 | transmitted R v v V J v
characters
sp1zg | PORT 1 Station RW | v v J J v
number setting
PORT1
maximum timeout
setting (after
SD130 | sending and R/W v N N v v N
before receiving)
ECBUS additional
delay.
sp131 | DORT Tretry rRW |V v v N N v
number
N:N network
sp13z | "efresh mode rRW |V v v N N v
(reserved by
PORT 1)
Error code for
SD133 | Modbus master R v N N \ v v
station (PORT 1)
Error code for | The value is O if there
SD134 | Modbus master | is no error in R v N N R v v
station (PORT 1) communication
11. Free-port receiving control and state (PORT2)
Address Name Register content R/W VC1S VC1 VC2 VC3 VC5 Range
b2, b1, b0
000: 38,400 baud rate
Free- SD1a0o | 001 19,200 baud rate
20” ST | 010: 9,600 baud rate
011: 4,800 baud rate
SD140 ZOd 25;40.2 100: 2.400 baud rate R/W N N N N N
state | baud rate 101: 1,200 baud rate
110: 57,600 baud rate
word
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omitted)

Address Name Register content R/W VC1S VC1 VC2 VC3 VC5 Range
SD140.3 | 0: 1 stop bit
Stop bit 1: 2 stop bits
SD140.4 .
. 0: even parity
Parity 1: odd parity
check
SD140.5
Parity 0: no parity check
check 1: parity check
enabling
SD140 6 Data bit of each
Characte chara(.:ter
 data bit 0: 8-bit character
1: 7-bit character
SD140.7
Free-port | 1: has specific start
receiving | character
start 0: no specific start
character | character
mode
SD140.8
Free-port | 1: has specific end
receiving | character
end 0: no specific end
character | character
mode
SD140.9
Free-port | 1: has valid
interchar | intercharacter timeout
acter 0: no valid
timout intercharacter timeout
enabling
SD140.
10 1: has interframe
Free-port | timeout
interfram | O: no interframe
e timeout | timeout
enabling
1SD140'1 Reserved
SD140.1 0: LSB of the word
2 element is valid
MSBI/LS 1: MSB/LSB of the
B valid word element is valid
SD140.1
S Reserved
SD140.1
5
SD141 | Start character R/W v J N \ J
SD142 | End character R/W y N y y v
Intercharacter Default: 0 ms
SD143 | (intercharacter R/W v J N R J
timeout ; . .
timeout is omitted)
Default: 0 ms
SD144 | Frame timeout (frame timeout is R/W v J N RN J
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Address Name Register content R/W VC1S VC1 VC2 VC3 VC5 Range
Bit O: set when the
receiving ends
Bit 1: set when the
specified end word is
received
Bit 2: set when the
Receiving max. character
SD145 | completion number is received R v J N RN J
message code Bit 3: set upon
intercharacter timeout
Bit 4: set upon frame
timout
Bit 5: set upon the
parity check error
Bits 6-15: reserved
Currently
SD146 | received R v v V V v
characters
Total number of
SD147 | currently received R v v N \ J
characters
Currently
SD148 | transmitted R v v V V v
characters
Sp14g | PORT2 Station RW | v v J J v
number setting
PORT 2
maximum timeout
setting (after
SD150 | sending and R/W v N N v v N
before receiving)
ECBUS additional
delay.
sp151 | DORT 2retry rRW |V v v N N v
number
N:N network
sp15z | "efresh mode rRW |V v v N N v
(reserved by
PORT 2)
Error code for
SD153 | Modbus master R v N N \ v v
station (PORT 2)
Error code for | The value is O if there
SD154 | Modbus master | is no error in R v N N R v v
station (PORT 2) communication
12. High-speed pulse output and positioning
1) YO Correlation register
Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
SD160 :
The cumulative number of YO pulse 0 RIW J N J N
SD1g1 | output.
SD162 -
Cur.r(-.:‘nt 'pos.ltlon of 'YO output 0 RIW N N J N
SD163 | Positioning instruction.
SD164 0 R N \/ N v v
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Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
Current frequency of YO output
positioning instruction.

sD166 | Max. speed at which the ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT

SD165

SD1g7 | instructions are executed (10- 100000) 100000 RIW v v v v
(Y0)
Base speed when ZRN, PLSV, DRVI,

SD168 | DRVA, DSZR and DVIT instructions are 5000 R/W v v v v

executed (1/10 of max. speed) (YO0)
Acceleration/deceleration time for
accelerating from base speed (SD204)
to max. speed (SD202, SD203) when
SD169 | the ZRN, DRVI, DRVA, DSZR and 1000 R/W «/ N v v
DVIT instructions are executed (YO0)
(50ms—5000ms)

Deceleration time for decelerating from
max. speed to base speed when the

SD170 | ZRN, DRVI, DRVA, DSZR and DVIT 1000 R/W v
instructions are executed YO (50 ms—
5000 ms)
SD171 ([“;rsazwgng speed YO is applicable to 1000 RIW J N N N

SD172 | The zero return speed YO is applicable
sSD173 | to DSZR

50000 R/W N \ N N

Number of segments to which the PLS
SD174 | output instruction is currently executed 0 R/W N v N N
(YO applicable)

YO0 is specified as the soft element of

SD175 _ 0 R/W y 3 V \/
the clear signal
DVITIi i | |
SD176 . |.nte.rrupt S|gr.1a soft element 0 RIW J N J J
specification (applicable YO0)
2) Y1 Correlation register
Address Action and function Initial value R/W | VC1S VCA1 VC2 VC3 VC5
SD180 The cumulative number of Y1 pulse 0 RIW J N J J
SD181 output.
SD182 Current position of Y1 output 0 RIW J N J J
sp183 | Positioning instruction.
SD184
Current frequency of Y1 output
o redueney ¢ P 0 R | v v v J
SD185 | Positioning instruction.
SD186 | Max. speed at which the ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT
. . 100000 R/W N R N N
sp1s7 | instructions are executed (10- 100000)
(Y1)
Base speed when ZRN, PLSV, DRVI,
SD188 | DRVA, DSZR and DVIT instructions are 5000 R/W y v d v
executed (1/10 of max. speed) (Y1)
Acceleration/deceleration time for
accelerating from base speed (SD204)
to max. speed (SD202, SD203) when
SD189 the ZRN, DRVI, DRVA, DSZR and 1000 R/W v Y N N
DVIT instructions are executed (Y1)
(50ms—5000ms)
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Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
Deceleration time for decelerating from
max. speed to base speed when the

SD190 | ZRN, DRVI, DRVA, DSZR and DVIT 1000 R/W \/
instructions are executed Y1 (50 ms—
5000 ms)
li Y1i licable t
SD191 grSaZVVF;”g speed Y1 s applicable to 1000 RW | N N N

SD192 | The zero return speed Y1 is applicable

SD193 | to DSZR 50000 R/W N N J J

Number of segments to which the PLS
SD194 | output instruction is currently executed 0 R/W v \ v v
(Y1 applicable)

Y1 is specified as the soft element of

SD195 ) 0 R/W v v v v
the clear signal
SD196 DVIT |-nte-rrupt S|gr?al soft element 0 RIW J N J J
specification (applicable Y1)
3) Y2 Correlation register
Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
SD200 The cumulative number of Y2 pulse 0 RIW J N J J
SD201 Output.
SD202 Current position of Y2 output 0 RIW J N J J
SD203 | Positioning instruction.
SD204 Current frequency of Y2 output 0 R J N J J J
SD205 | Positioning instruction.
sD206 | Max. speed at which the ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT
) ) an 100000 RW | v v v
sD207 | instructions are executed (10- 100000)
(Y2)
Base speed when ZRN, PLSV, DRVI,
SD208 | DRVA, DSZR and DVIT instructions are 5000 R/W V 3 V \/

executed (1/10 of max. speed) (Y2)
Acceleration/deceleration time for
accelerating from base speed (SD204)
to max. speed (SD202, SD203) when
SD209 | the ZRN, DRVI, DRVA, DSZR and 1000 R/W V V v v
DVIT instructions are executed (Y2)
(50ms—5000ms)

Deceleration time for decelerating from
max. speed to base speed when the

SD210 | ZRN, DRVI, DRVA, DSZR and DVIT 1000 RW \/
instructions are executed Y2 (50 ms—
5000 ms)
SD211 grsazwgng speed Y2 is applicable to 1000 RIW N N N N

SD212 | The zero return speed Y2 is applicable

SD213 | to DSZR 50000 R/W N N N J

Number of segments to which the PLS
SD214 | output instruction is currently executed 0 R/W v \ v V
(Y2 applicable)
Y2 is specified as the soft element of
the clear signal

SD215
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Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
SD216 DVIT |'nte'rrupt S|gr.1al soft element 0 RIW J N J J
specification (applicable Y2)
4) Y3 Correlation register
Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
Sb220 The cumulative number of Y3 pulse 0 RIW J N J J
SD221 Output.
SD222 .
Current position of Y3 output
R y v
SD223 positioning instruction. 0 W v v
SD224 | cyrrent frequency of Y3 output 0 R J J J J J
SD225 | Positioning instruction.
sD226 | Max. speed at which the ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT
. . an 100000 RW | N v N
SD227 | instructions are executed (10- 100000)
(Y3)
Base speed when ZRN, PLSV, DRVI,
SD228 | DRVA, DSZR and DVIT instructions are 5000 R/W v v v v

executed (1/10 of max. speed) (Y3)
Acceleration/deceleration time for
accelerating from base speed (SD204)
to max. speed (SD202, SD203) when
SD229 | the ZRN, DRVI, DRVA, DSZR and 1000 R/W ~ ~ ~ ~
DVIT instructions are executed (Y3)
(50ms—5000ms)

Deceleration time for decelerating from
max. speed to base speed when the

SD230 | ZRN, DRVI, DRVA, DSZR and DVIT 1000 R/W \
instructions are executed Y3 (50 ms—
5000 ms)
SD231 grsazwgng speed Y3 is applicable to 1000 RIW J J J N

SD232 | The zero return speed Y3 is applicable

SD233 | to DSZR 50000 R/W N N N J

Number of segments to which the PLS
SD234 | output instruction is currently executed 0 R/W v \ v y
(Y3 applicable)

Y3 is specified as the soft element of

SD235 _ 0 R/W N RN N N
the clear signal
SD236 DVIT i'nte'rrupt sigr.1al soft element 0 RIW N N N N
specification (applicable Y3)
5) Y4 Correlation register
Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
SD240 ;
The cumulative number of Y4 pulse 0 RIW N N J N
SD241 | output.
SD242 i
Cur.r(-.:‘nt 'pos.ltlon of 'Y4 output 0 RIW N N J N
SD243 | Positioning instruction.
SDh244 Currgnt 'freguency gf Y4 output 0 R N N N N N
SD245 | Positioning instruction.
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Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
SD246 | Max. speed at which the ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT

SD247 instructions are executed (10- 100000) 100000 RIW v v v v
(Y4)
Base speed when ZRN, PLSV, DRVI,

SD248 | DRVA, DSZR and DVIT instructions are 5000 R/W v v v v

executed (1/10 of max. speed) (Y4)
Acceleration/deceleration time for
accelerating from base speed (SD204)
to max. speed (SD202, SD203) when
SD249 | the ZRN, DRVI, DRVA, DSZR and 1000 R/W V v v v
DVIT instructions are executed (Y4)
(50ms—5000ms)

Deceleration time for decelerating from
max. speed to base speed when the

SD250 | ZRN, DRVI, DRVA, DSZR and DVIT 1000 R/W y
instructions are executed Y4 (50 ms—
5000 ms)
SD251 ([‘;rsazwgng speed Y4 is applicable to 1000 RIW J N N N

SD252 | The zero return speed Y4 is applicable

SD253 | to DSZR 50000 R/W N N J J

Number of segments to which the PLS
SD254 | output instruction is currently executed 0 R/W N R N N
(Y4 applicable)

Y4 is specified as the soft element of

SD255 _ 0 R/W V 3 V \/
the clear signal
SD256 DVIT i.nte.rrupt sigr.lal soft element 0 RIW J N J J
specification (applicable Y4)
6) Y5 Correlation register
Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
SD260 The cumulative number of Y5 pulse 0 RIW J N J J
SD261 output.
SD262 Current position of Y5 output 0 RIW J N J J
SD263 | Positioning instruction.
SD264
Current frequency of Y5 output
on Tedneney P 0 R | v v v v
SD265 | Positioning instruction.
SD266 | Max. speed at which the ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT
S o 100000 | RW | v V V
SD2g7 | instructions are executed (10- 100000)
(Y5)
Base speed when ZRN, PLSV, DRVI,
SD268 | DRVA, DSZR and DVIT instructions are 5000 R/W d v d v
executed (1/10 of max. speed) (Y5)
Acceleration/deceleration time for
accelerating from base speed (SD204)
to max. speed (SD202, SD203) when
SD269 | the ZRN, DRVI, DRVA, DSZR and 1000 RIW V v y V
DVIT instructions are executed (Y5)
(50ms—5000ms)
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Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
Deceleration time for decelerating from
max. speed to base speed when the

SD270 | ZRN, DRVI, DRVA, DSZR and DVIT 1000 R/W Y
instructions are executed Y5 (50 ms—
5000 ms)
li Y5i licable t
SD271 grSaZVVF;”g speed Y5 is applicable to 1000 RW | N N N

SD272 | The zero return speed Y5 is applicable

SD273 | to DSZR 50000 R/W N N N J

Number of segments to which the PLS
SD274 | output instruction is currently executed 0 R/W v \ v v
(Y5 applicable)

Y5 is specified as the soft element of

SD275 _ 0 R/W V y V \/
the clear signal
SD276 DVIT |-nte-rrupt S|gr?al soft element 0 RIW J N J J
specification (applicable Y5)
7) Y6 Correlation register
Address Action and function Initial value R/W | VC1S VCA1 VC2 VC3 VC5
SD280 The cumulative number of Y6 pulse 0 RIW J N J J
SD281 Output.
Sb282 Current position of Y6 output 0 RIW J N J J
SD283 positioning instruction.
Sb284 Current frequency of Y6 output 0 R J N J J J
SD285 positioning instruction.
sD2s6 | Max. speed at which the ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT
) ) an 100000 RW | v \ N
spD2s7 | instructions are executed (10- 100000)
(Y6)
Base speed when ZRN, PLSV, DRVI,
SD288 | DRVA, DSZR and DVIT instructions are 5000 R/W y 3 V \/

executed (1/10 of max. speed) (Y6)
Acceleration/deceleration time for
accelerating from base speed (SD204)
to max. speed (SD202, SD203) when
SD289 | the ZRN, DRVI, DRVA, DSZR and 1000 R/W V V v v
DVIT instructions are executed (Y6)
(50ms—5000ms)

Deceleration time for decelerating from
max. speed to base speed when the

SD290 | ZRN, DRVI, DRVA, DSZR and DVIT 1000 RW \/
instructions are executed Y6 (50 ms—
5000 ms)
SD291 grsazwgng speed Y6 is applicable to 1000 RIW N N N N

SD292 | The zero return speed Y6 is applicable

SD293 | to DSZR 50000 R/W N N N J

Number of segments to which the PLS
SD294 | output instruction is currently executed 0 R/W v \ v V
(Y6 applicable)
Y6 is specified as the soft element of
the clear signal

SD295
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Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
SD296 DVIT |'nte'rrupt S|gr.1al soft element 0 RIW J N J J
specification (applicable Y6)
8) Y7 Correlation register
Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
SD300 The cumulative number of Y7 pulse 0 RIW J N J J
SD301 Output.
SD302 .
Current position of Y7 output
R y v
SD303 positioning instruction. 0 W v v
SD304 | cyrrent frequency of Y7 output 0 R J J J J J
SD305 | Positioning instruction.
sD306 | Max. speed at which the ZRN, PLSV,
DRVI, DRVA, DSZR and DVIT
. . an 100000 RW | N v N
SD307 | instructions are executed (10- 100000)
(Y7)
Base speed when ZRN, PLSV, DRVI,
SD308 | DRVA, DSZR and DVIT instructions are 5000 R/W v v v v

executed (1/10 of max. speed) (Y7)
Acceleration/deceleration time for
accelerating from base speed (SD204)
to max. speed (SD202, SD203) when
SD309 | the ZRN, DRVI, DRVA, DSZR and 1000 R/W N v N N
DVIT instructions are executed (Y7)
(50ms—5000ms)

Deceleration time for decelerating from
max. speed to base speed when the

SD310 | ZRN, DRVI, DRVA, DSZR and DVIT 1000 R/W \
instructions are executed Y7 (50 ms—
5000 ms)
SD311 grsaglxgng speed Y7 is applicable to 1000 RIW J J J N

SD312 | The zero return speed Y7 is applicable

SD313 | to DSZR 50000 R/W N N N J

Number of segments to which the PLS
SD314 | output instruction is currently executed 0 R/W v \ v y
(Y7 applicable)

Y7 is specified as the soft element of

SD315 _ 0 R/W V V V v
the clear signal

SD316 DVIT i'nte'rrupt sigr.1al soft element 0 RIW J N J J
specification (applicable Y7)

13. Timed output instruction

Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5

SD330 Scan times used by the timed clock RIW J J J
output 1

SD331 Scan times used by the timed clock RIW J J J
output 2

SD332 Scan times used by the timed clock RIW J J J
output 3

SD333 Scan times used by the timed clock R/W J J J
output 4

SD334 Scan times used by the timed clock R/ J J J
output 5 w
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14. Signal alarm instruction

Address Action and function Initial value R/W | VC1S VC1 VC2 VC3 VC5
Keeping the min. No. of actions in
S900-S999 ignal alarm instruction

SD339 0 R/W y y
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Appendix C Reserved elements

Description VC1S/VC1/NC2/VC3/VC5
N:N network sharing area D7700 D7763
N:N enhancgd mode (mode 14-18) D7500 D7755
network sharing area
N:N network sharing area M1400 M1911
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Appendix D Modbus communication error codes

Abnormal Meaning of abnormal code

code

0x01 lllegal function code

0x02 lllegal register address

0x03 Data number error

0x10 Communication timeout, namely communication time exceeds the max communication time set by the user

0x11 Receiving data frame error

0x12 Parameter error, setting parameter (mode or master/slave) error

0x13 The station no. is the same as that set by the instruction, and an error occurred

0x14 Element address overflows (the data quantity received or sent is beyond the element storage space)

0x15 Instruction execution failed

0x16 The received slave address does not match the requested one, and detailed error code element stores the
received slave address

0x17 The received function code does not match the requested one, and detailed error code element stores the
received function code

0x18 Information frame error: the start address of element does not match, and detailed error code element stores the
received element start address

0x19 The received data length does not match the one specified by the protocol or the element number exceeds the
max. humber specified by this function code.

0x20 CRC/LRC parity error

0x21 Reserved

0x22 Start address of instruction parameter element is set wrong

0x23 Instruction parameter sets unsupported function code or illegal function code

0x24 The number of instruction parameter elements are set wrong

0x25 Reserved

0x26 Parameter is non-modifiable during running.

0x27 Parameter is protected by a password
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Appendix E System error codes

Error code Meaning Error type Description
0 No error occurred
1-9 Reserved
User program stops
ERR indicator turns on. To remove this error, it
10 SRAM error System error is required to power off the PLC and check the
hardware.
User program stops
ERR indicator turns on. To remove this error, it
11 FLASH error System error is required to power off the PLC and check the
hardware.
User program stops
12 Communication port error System error !ERR in.dicator turns on. To remove this error, it
is required to power off the PLC and check the
hardware.
User program stops
13 Real-time clock error System error ERR indicator turns on. To remove this error, it
is required to power off the PLC and check the
hardware.
User program stops
" 12C error System error !ERR ihdicator turns on. To remove this error, it
is required to power off the PLC and check the
hardware.
User program stops
20 Serious local /O error System error !ERR in‘dicator turns on. To remove this error, it
is required to power off the PLC and check the
hardware.
ERR indicator blinks
21 Serious extension I/O error System error The alarm is cleared automatically upon the
removal of the error
. . ERR indicator blinks
Serious special module ) .
22 error System error The alarm is cleared automatically upon the
removal of the error
Refreshing error of real-
time clock ERR indicator blinks
23 (incorrect time is read System error The alarm is cleared automatically upon the
during the system removal of the error
refreshing)
EEPROM read/read ERR indicgtor blinks '
24 ) System error The alarm is cleared automatically upon the
operation error
removal of the error
ERR indicator blinks
25 Local analog signal error System error The alarm is cleared automatically upon the
removal of the error
. ERR indicator blinks
System special module . .
26 . . System error The alarm is cleared automatically upon the
configuration error
removal of the error
User program stops, and ERR indicator turns
) on
40 User program file error System error To remove this error, it is required to download
new program or format the disk
User program stops
) L ERR indicator turns on
System configuration file . . .
41 error System error To remove this error, it is required to download
new system configuration files or format the
disk
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Error code Meaning Error type Description
User program stops, and ERR indicator turns
42 Data block file error System error on . o .
To remove this error, it is required to download
new data block file or format the disk
User program keeps running, and ERR
Battery-backed data loss indicator blinks
43 System error . . .
error To remove this error, it is required to clear the
elements, format the disk, or reset.
User program keeps running, and ERR
44 Forcing table loss error System error indicator bllnk.s - .
To remove this error, it is required to clear the
elements, force, format the disk, or reset.
User program stops, and ERR indicator turns
on
45 User information file error System error To remove this error, it is required to download
new program and data block files or format the
disk
46-59 Reserved
60 User program compilation Execution error User program stops, and ERR indicator turns
error on.
61 User program operation Execution error | User program stops, and ERR indicator turns
timeout on.
62 lllegal user program Execution error | User program stops, and ERR indicator turns
instruction execution error on.
63 lllegal element type of Execution error | User program stops, and ERR indicator turns
instruction operand on.
. . Execution error | User program keeps running, and ERR
lllegal instruction operand . .
64 value indicator keeps off. The corresponding error
code is prompted in SD20
65 Outside the instruction Execution error
operand element range
66 Subprogram stack Execution error
overflow
67 User interrupt request Execution error
queue overflow
68 lllegal label jump or Execution error
subprogram call
69 Divide by 0 error Execution error
Execution error | When the stack size, or number of stack
70 Definition error of the elements are smaller than zero, or number of
stack operated the stack elements exceed the limit of the stack
size
71 Reserved Execution error
Undefined user Execution error
72 subprogram or interrupt
subprogram
73 Invalid special module Execution error
address
74 Error occurred when Execution error
assess the special module
75 I/O immediate refreshing Execution error
error
76 Clock setup error Execution error
77 PLSR instruction Execution error
parameter error
BFM buffer of assessed Execution error
78 special module exceeds
the range
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Appendix F Modbus communication protocols

1. Overview of Modbus communication protocol

VC series micro-PLCS are configured with two or three communication ports: PORTO(also as a programming port) supports the
Modbus slave station, PORT1 and PORT2 supports Modbus master and slave stations (configurable through the background
software).

1. Using RS485 or RS232 interface, with RS232 3-line system as the physical interface.

2. Supporting RTU modes

3. Being as an Modbus slave station with the address ranging from 1 to 31.

4. Supportingthe broadcast mode. The broadcast is effective for write and sub-function codes of diagnosis.

5. Supporting baud rates including 38,400 bps, 19,200 bps, 9,600 bps, 4,800 bps, 2,400 bps and 1,200 bps.(Default: 19200,
8 bits, 1 stop bit, and even check)

6.Supporting data field 2 x 252 bytes (ASII mode) or 252 bytes (RTU mode).
2.  Supported Modbus function code and element addressing mode

The slave station supports function codes 01, 02, 03, 05, 06, 08, 15, and 16 (decimal).

® Relationship between read/write element function code and the element

Name of function
Function code code Modicon data addresss Type of operable element Note

01 Read coil QNote 1y xxx Y, X, M, SM, S, T,and C Bit read

02 Read discrete input INote 2:xxxx X Bit read

03 Read register 4Note 3: iy xNote 4 D,SD,Z,T,and C Word read

05 Write single coll 0:XXXX Y,M, SM, S, T,and C Bit write
Write single

06 re sing XX D,SD,Z T,and C Word write
register

15 Write multiple coils 0:XXXX Y,M, SM, S, T,and C Bit write
Write multiple

16 . P 4:XXXX D,SD,Z,T,and C Word write
registers

Notes:

1. 0 indicates "coil".

2. 1 indicates "discrete input".

3. 4 indicates "register".

4. xxxx indicates range "1-9999". Each type has an independent logic address range of 1 to 9999 (protocol address starts from
0).

5.0, 1 and 4 do not have the physical meaning and are not involved in actual addressing.

6. You shall not write data in X element with function codes 05 and 15; otherwise, the system does not feed back the error
information if the

written operand and data are correct, but the system does not perform any operation on the write instruction.

® Relationship between PLC element and Modbus communication protocol address

Etleme Type Physical element I:;(;t;csosl fuizgsgrct:i?ie Note
YO-Y777
. S Output state, element code: YO-Y7

Y Bit Eg::;;all code) 512 points in 0000-0511 01, 05, and 15 and Y10-Y17

X0-X777 01. 05. and 15 Input state. It supports two kinds of
X Bit (octal code) 512 points in 1200-01711 02' ' addresses, and the element code is

total same as the above
M Bit MO0-M2047 2000-4047 01, 05, and 15
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Eleme . Protocol Supported
T Ph lel t Not
nt YRS ysical elemen address function code o
M2048-M10240 12000-20191
SMO0-SM255 4400-4655
SM Bit 01, 05, and 15
! SM256-SM1023 30000-30767 an
S0-S1023 6000-7023
S Bit 01, 05, and 15
! S1024-54095 31000-34071 an
. TO-T255 8000-8255
T Bit T256-T511 11000-11255 01, 05, and 15 State of T element
. C0-C255 9200-9455
C Bit C256-C511 10000-10511 01, 05, and 15 State of C element
D Word D0-D7999 0000-7999 03, 06, and 16
SD Word SD0-SD255 8000-8255 03, 06, and 16
SD256-SD1023 12000-12767
4 Word Z0-Z15 8500-8515 03, 06, and 16
TO-T255 9000-9255
T Word T256-T511 11000-11255 03, 06, and 16 Current value of T element
C Word C0-C199 9500-9699 03, 06, and 16 Current value of C element (INT)
Double
C word C200-C255 9700-9811 03 and 16 Current value of C element (DINT)
Double
C word C256-C306 10000-10101 03 and 16 Current value of C element (DINT)
R Word R0-R32767 13000-45767 03, 06, and 16
Note:
The protocol address is the address used on data transmission and corresponds with the logic address of Modicon data. The
protocol address starts from O while the logic address of Modicon data starts from 1, that is, protocol address + 1 = logic address
of Modicon data. For example, if MO protocol address is 2000, and its corresponding logic address of Modicon data is 0:2001. In
fact, the read and write of MO is completed through the protocol address, for example: read MO element frame (sent from the
master station).
01 01 07 DO 00 01 FD 47
I— CRC check code
CRC check code
Start address. The decimal value of D7D0 is 2000.
Function code
Station No.

® Abnormal response description:

Abnormal code Definition
0x01 Error function code
0x02 Error register address
0x03 Error data

° Notes

1. Xand Y elements use the octal system. There are 256 points in total from X0 to X377, 256 points from YO to Y377, with
the combinations ofYO-Y7, Y10-Y17, Y20-Y27, etc.

2. Two addressing methods are available for X element. One is the protocol address of 1200-1455 with corresponding
function codes of 01, 05 and 15; the other is the protocol address of 0-255 with function code 02.

3. Processing of double-word elements: C element is a counter. It has its state and current value. C200—C255 are 32-bit
elements, but each C element in the range occupies two protocol addresses during the protocol addressing. For

example: The protocol address of C200 is 9700-9701. When reading the elements though Modbus, both the startprotocol
address and the number of the read elements are even number.

4. For most SM and SD elements, the real value cannot be written through Modbus, but PLC salve station still returns "OK"
to indicate the completion of write operation, which is allowable.
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5. In addition, the Modbus communication protocol of the VC series supports the read and write of double word element,
LONGINT variable and floating-point number. In VC series PLCs, 32-bit data are stored with high bits at high address. For

example, a 32-bit data is stored in two D elements (D3 and D4), with MSB in D3 and LSB in D4, as shownin the following
figure: (Refer to the description for the specific example)

MSB LSB

D3

MSB

32-bit data

D4

LSB

3.  Modbus function code description

3.1 Reading the coil state (0x01)

A maximum of 256 bit elements can be read in the VC series PLCs.

1. Request frame

Address

Function code (01H)

Start address

Number of elements

H | L

H | L

2. Response frame

If the read address is not a multiple of 8, the remaining bits are filled with 0 (starting from the high bits).

Addres
s (01H)

Function code

Number of read elements (n)

(Number of bytes)

Read data No.1

Read data No.n

Check
code
(CRCor
LRC)

|B7| BG| Bs| BA| B3| BZ| Bl| BO|

3.2 (0x02)Reading the discrete input state (0x02)

In the VC series PLC, it specially refers to X element. The function code only supports the read function of X element with the

max. read number of 256.

1. Request frame

Address

Function code
(02H)

Start address

Number of elements

H L

H L

Check code
(CRC or LRC)

2. Response frame

If the read address is not a multiple of 8, the remaining bits are filled with O (starting from the high bits).

Address

Function
code (02H)

Number of read elements (n)

(Number of bytes)

Read dataNo.1

Read data No.n

Check code
(CRC or LRC)

3.3 Reading holding registers (0x03)

I‘H

| B7| BBI le B4| le le Bll Bo|

Reading holding registers refers to reading the value of data (word) register at the slave station, with a maximum of 125 registers
to be read. It does not support the broadcast.

1. Request frame

| Address

Function code

| Start address

Number of elements

Check code

366



VC Series Micro-PLC Programming Manual

Modbus communication protocols

(03H)

L

| (CRCorLRC)

2. Response frame

Function Number of read Read dataNo.1 Read data No.n
code elements (n) Check code
Address | | 2
(03H) (Number of H L H (CRC or LRC)
bytes)

3.4 Forcing (writing) single coil (0x05)

Forcing (writing) single coil writes the bit element value to the slave station and supports broadcast, that is, writing the same
element to all slave stations. It supports a maximum of 1 bit element.

1. Request frame

Check code
(CRC or LRC)

Function code Start address Written element value
(05H) H | L H L

Note: The written value of the element is 0OxXFFOO(ON, 1) or 0x0000(OFF,0).

Address

2. Response frame

Response frame is the repetition of request frame.

Check code
(CRC or LRC)

Function code Start address Written element value

Address
(05H) H L H L

3.5 Presetting (writing) single register (0x06)

Presetting (writing) single register (0x06) writes the word element value to the slave station andsupports broadcast, that is, writing
the same element to all slave stations. It supports a maximum of 1 word element.

1. Request frame

Check code
(CRC or LRC)

Function code Start address Written element value

Address
(06H) H L H L

2. Response frame

Response frame is the repetition of request frame.

Check code
(CRC or LRC)

Function code Start address Written element value

Address
(06H) H L H L

3.6 Returning diagnostic check (0x08)

Diagnostic registers and communication error information can be obtained through the returning diagnostic check.

Diagnostic code Meaning
0x00 Returning the request frame
0x 01 Restarting the communication option
0x 04 Listen only mode of the slave station
0x0a Clearing counters and diagnostic registers
0x0b Returning the bus message count
0x0c Returning the bus CRC error count
0x0d Returning the slave error count
0x0e Returning the slave message count
0OxOf Returning the slave no response count
0x12 Returning the bus character overrun count

The frame description of sub-function code is as follows.

® Returning the request frame(0x00):

1. Request frame

Check code
(CRC or LRC)

Function code Function word code

Any character
Address |

(0x00H) H L

(0X08H) (OX00H)
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Returning the request frame intact.

Modbus communication protocols

Address

Function code

Function word code

Any character

Check code

(0x08H) (0x00H) | (0X00H) H [ L (CRC or LRC)
® Restarting the communication option (0x01):
After receiving the frame, the PLC exit from the listen only mode (Broadcast frame is supported).
1. Request frame
The normal data field is 0x00 00 or Oxff 00.
Address Function code Function word code Data field Check code
(Ox08H) 0x00H | 0Xx01H H | L (CRC or LRC)
2. Response frame
Address Function code Function word code Data field Check code
(Ox08H) 0x00H | 0x01H H | L (CRC or LRC)
® Listen only mode of the slave station(0x04):
The slave station enters the listen only mode. None of the instruction is executed or responded. The slave station can only
recognize the restarting communication option instruction and enters the online mode after receiving the
instruction(Broadcast frame is supported).
1. Request frame
Address Function code Function word code Data field Check code
(0x08H) (0x00H) | (0x04H) 0x00H [ 0x00H (CRC or LRC)
2. Response frame
No return.
® Clearing counters and diagnostic registers(0x0A):
Clearing all counters (Broadcast frame is supported).
1. Request frame
. Function word code Data field
Address Function code Ox00 0x00 Check code
X X
(0x08H) (Ox00H) (OXOAH) H H (CRC or LRC)
2. Response frame
. Function word code Data field
Address Function code %00 %00 Check code
(0x08H) (0X00H) (OX0AH) H H (CRC or LRC)
®  Returning the bus message count(0x0B):
Recording the total number of the messages to all master stations from the slave stations since the last starting, clearing
and power-on of counters, which excludes the message of CRC error.
1. Request frame
. Function word code Data field
Address Function code %00 5500 Check code
(0x08H) (0X00H) (0XOBH) H H (CRC or LRC)
2. Response frame
Address Function code Function word code Data field Check code
(0x08H) (0x00H) | (OxOBH) H [ L (CRC or LRC)
® CRC error count (0x0C):

Recording the number of CRC errors received by the slave station since the last starting, clearing and power-on of counters.
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. Function word code Data field
Address Function code 500 5500 Check code
(0x08H) (0Ox00H) (0OXOCH) H H (CRC or LRC)
2. Response frame
Address Function code Function word code Data field Check code
(0x08H) (0x00H) [ (0x0CH) H [ L (CRC or LRC)

® Returningthe slave error count (Ox0D):

Recording the number of errors that are detected by the slave station since the last starting, clearing and power-onof counters,

which includes the error detected in the broadcast message.

1. Request frame

) Function word code Data field
Address Function code %00 0x00 Check code
(0x08H) (Ox00H) (OXODH) H H (CRC or LRC)
2. Response frame
Address Function code Function word code Data field Check code
(0x08H) (0x00H) | (OXODH) H L (CRC or LRC)

® Returning the slave message count(0x0E):

Recording the number of the addressing messages received by the slave station since the last starting, clearing andpower-

on of counters.

1. Request frame

. Function word code Data field
Address Function code 500 G5 Check code
X X
(0x08H) (OX00H) (OXOEH) H H (CRC or LRC)
2. Response frame
Address Function code Function word code Data field Check code
(0x08H) (0x00H) | (OXOEH) H L (CRC or LRC)

® Returning the slave no response count(Ox0F):

Recording the number of messages that have not returned to the slave station since the last starting, clearing andpower-on

of counters.

1. Request frame

. Function word code Data field
Address Function code %00 %00 Check code
(0x08H) (Ox00H) (OxOFH) H H (CRC or LRC)
2. Response frame
Address Function code Function word code Data field Check code
(0x08H) (Ox00H) | (OxOFH) H L (CRC or LRC)

Returning thebus character overrun count (0x12)

Recording the number of the messages that cannot be addressed due to the character overrun since the last starting,clearing

and power-on of counters.

1. Request frame

Address

Function code
(0x08H)

Function word code Data field
0x00 0x00
(OXOOH) (Ox12H) ); );

Check code
(CRC or LRC)

2. Response frame
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Address

Function code
(0x08H)

Function word code Data field

(0x00H) | (0x12H) H L

Check code
(CRC or LRC)

3.7 Forcing (Writing) multiple coils(Ox0F)

A maximum of 1968 bit elements (0x07b0) can be written and the number is changeable according to the defined range.

1. Request frame

Functi
Add | "

code
ress

(OFH)

Start Number of .
Written
address elements Number .
element Written element
ofbytes | | ...
H L H L s value value No.N
No.1

Check code
(CRC or LRC)

2. Response frame

| B7| BG| BS| B4| Bs| BZ| Bl| BO|

Add
ress

Function code

(OFH)

Start address Number of elements

H | L H | L

Check code
(CRC or LRC)

3.8 Presetting (writing) multiple registers (0x10 Hex)

A maximum of 120 registers can be written (0x78).

1. Request frame

Function
Add code start
address
ress
Ox10H
( ) H | L

Number Numb
of um Written element Written element
er of
element value No.1 | ...... value No.N
bytes
2 ()
H | L H | L H L

Check code
(CRC or LRC)

2. Response frame

Add
ress

Function code
(0x10H)

Start address Number of elements
H | L H | L

Check code
(CRC or LRC)

3.9 Fault response frame (0x80+function code)

Response frame:

Address

Function code

Error code (Refer to 2. "Supported Modbus function code
and element addressing mode"of appendix G

Check code
(CRC or LRC)

Function code refers to the function code of the captured request frame +0x80.

3.10 Note

1. Refer to the address classification of elements, the read soft elements each time shall be of the same type. For example, X and

Y elements cannot be read in one frame.

2. The address and data range of the element shall be within the range specified by the protocol. For example:

For Y element, the protocol address range is 0000 - 0255 (YO0-Y377):

. If the read start address is 1 and 256 elements are read, address error is returned (error code 02),because there are only
255Y elements that start from 1.

. If the read start address is 0 and 257 elements are read, data error is returned (error code 03), becausethe actual defined

number of Y elements is only 256.

. If the read start address is 0 and 256 elements are read, the states of 256 elements are returned.
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In other words, the number of the read elements must be within the actually defined range. It is true for read/write ofbit/word
elements.

4. Example of Modbus communication control

Modbus slave station responds to the message from the master station according to the received message of local addressing,
rather than sending out message actively. The slave station only supports Modbus function codes 01, 02, 03, 05, 06, 08, 15, and
16, and the other codes are "illegal function codes"(except broadcast frame).

® Reading and writing elements

All supported function codes, except 08, are used for reading and writing elements. In principle, in oneframe, there are 2000
bit elements and 125 word elements for reading, 1968 bit elements and 120 word elements for writing at most. However,
theactual protocol addresses for different types of elements are different and discontinuous (for example, Y377's protocol
addressis 255 while X0's protocol address is 1200). Therefore, when reading or writing an element, the element read at one
timecan only be the same type, and the max. number of the read/written elements depends on the number of the elements
thatare actually defined. For example, when reading Y elements(YO — Y377), the protocol addressranges from 0 to 255, the
corresponding logic address of Modicon data is from 1 to 256, and the max. number of the Y elements that can be readis
256.The examples are as follows:

1. Sending from the master station: 0101 000001003D 9A

01 — address; 01- function code; 00 00 — start address; 01 00 — number of the read elements; 3D 9A — check
Response of the slave station: providing correct response

2. Sending from the master station: 01 01 00 00 01 01 FC 5A

The master station reads 01 01 (257) elements, which is beyond thedefined number of Y elements.
Response of the slave station: 01 81 03 00 51

The response of the slave station is illegal address, because 257>256, and 256 is the allowed max. number of Y
elements.

3. Sending from the master station: 01 01 00 64 00 A0 7D AD

00 64 (decimal: 100) is the start address for the master station to read, and 00 A0 (decimal: 160) is the number of the
elements.

Response of the slave station: 01 81 02 C1 91
The response of the slave station is illegal address, because the protocol address 300 has no definition of bit elements.

The response of the slave station is illegal address, because there are only 156 Y elements which are defined to start
from 100, and 160 Y elements have exceeded the specified number.

4. Sending from the master station: 01 01 01 2C 00 0A7C 38

The master station read 10 bit elements of 01 2C (decimal: 300).

Response of slave station: 01 81 02 C1 91

The response of the slave station is illegal address, because the protocol address 300 has no definition of bit elements.
5. Sending from the master station: 01 04 00 02 00 0A D1 CD

The master station sends the frame of function code 04

Response of the slave station: 01 84 01 82 CO

The response of the slave station is illegal function code.

6. Sending from the master station: 01 02 00 00 00 OA F8 0D

The master station reads 10 (X0-X9) input elements (X elements) from the start address.
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5.

Response of the slave station:01 02 02 00 00 B9 B8

The slave station responds with correct information, which has 02 bytes, and the content is 00 00.
7. Sending from the master station: 01 01 04 BO 00 0ABC DA

The master station reads 10 bit elements (X0-X9) starting from 04 BO (demical:1200).

Response of the slave station:01 01 02 00 00 B9 FC

The slave station responds with 02 bytes, and the content is 00 00.

&a Note

1. The address of the slave station is 01, the last two bytes are CRC check codes and the second byte is function code.
2. X element does not support the write operation.

Processing of double word elements

1. The current count value of C element is word or double word element. The values from C200 to C263 are double word
elements, which are read and written through the function codes (03 and 16) of read/write registers. The address of every
two registers corresponds to one C double word element, and the registers can only be read or written in pair.

For example, reading the RTU frame of three C double word elements from C200 to C202.
01 03 25 E4 00 06 8E F3

Check code
Number of read element: 6

Start address: 9700

Function code

Station No.

In the returned data, two addresses 9700 and 9701 indicate the contents of C200. 9700 is MSB, and 9701 is LSB.

2. When reading a double word element, if the start address for reading is not an even number, then the system responds
with error code of illegal address. For example:

Sending from the master station: 0103 25E500 045E F2
The start address for the reading sent by the master station is 25 E5 (four word elements, decimal:9701).
Response of the slave station: 01 8302 CO F1
Response of the slave station: lllegal data address
3. If the number of the read registers is not an even number, the system responds with error code of illegal data. For example:
Sending from the master station: 01 03 25 E4 00 05 CE F2
The start address for the master station reading is 25 E4 (5 word elements).
Response of the slave station: 01 83 03 01 31

The slave station returns the illegal data.

Processing of LONG INT data

Based on the storage method of VC series PLCs, one LONG INT data can be saved in two D elements. For example, if a
LONG INT data is saved in D3 and D4, VEICHI PLC think that MSB are stored in D3 and LSB are stored in D4. When the
master station reads the LONG INT data through Modbus, the 32-bit data shall be regrouped based on the LONG INTstorage
principle of VEICHI PLC after reading the data.

The storage principle of FLOAT is the same as the storage principle of LONG INT.

Description of broadcast

The slave station supports broadcast but not all the function codes. The slave station supports function codes 01, 02,03, 05, 06,

08, 15 and 16 (decimal), among which, 01, 02 and 03 can read element but do not support broadcast, noresponse is gotten after
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sending out the broadcast; 05, 06, 15 and 16 are can write element and support broadcast,no response is gotten after sending
out the broadcast, but the slave station processes the received data; 08 is thediagnostic function code, it does not support the
broadcast except its sub-function codes 0x01, 0x04 and 0x0A(hex).
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Appendix G ASCII code character encoding table

Most significant 3 bits
ASCII HEX code
0 1 2 3 4 5 6 7
0 NUL DLE SPACE 0 @ P . P
1 SOH DC1 I 1 A Q a q
2 STX DC2 " 2 B R b r
3 ETX DC3 # 3 c S c s
2 EOT DC4 $ 4 D T d t
5 ENQ NAK % 5 E U e u
6 ACK SYN & 6 F v f v
 Least 7 BEL ETB ‘ 7 G W 9 w
significant 4 8 BS CAN ( 8 H X h X
bits 9 HT EM ) 9 I Y i y
A LF SUB * J Z i z
B VT ESC + ; K [ K {
c FF Fs , < L ' !
D CR GS - = M ] m }
E o) RS . > N ~ n -
F SI Us / 2 0 — o DEL
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Ste
Instruction Instructionfunction Iengi)h Influenced flag bit | VC1S | VCA1 VC2 VC3 VC5 | Page
Instruction for obtaining ACOS
ACOS . ] 9 7 |Zero, carry, and borrow| N N N N 115
of a floating-point number
ADD |Integer addition instruction 7 |Zero, carry, and borrow| N N N N 98
ANB Energy.flow block and 1 J J J J J 61
instruction
AND  |NO contact and instruction 1 N N N N N 59
Int i AND<
AND< .n eger.companson 5 J J J J J 200
instruction
| i AND<=
AND<= .nteger.companson 5 J J J J J 200
instruction
AND<> .Integer.companson AND<> 5 J J J J J 200
instruction
I i AND=
AND= .nteger.companson 5 J J J J J 200
instruction
I i AND>
AND> .nteger.companson 5 J J J J J 200
instruction
| i AND>=
AND>= .nteger.companson 5 J J J J J 200
instruction
L i i AND<
ANDD< | ong |n.teger comparison 7 J J J J J 203
instruction
L int i
ANDD<= ong in feger co-mparlson 7 J J J J J 203
IAND<= instruction
L int i
ANDD<> ong in gger co-mparlson 7 J J J J J 203
IAND<> instruction
L int i AND=
ANDD= | ong |n‘eger comparison 7 J J J J J 203
instruction
Long integer comparison AND>
A | ANDD> [On9Integ P 7 J J J J ¢ | 203
instruction
L int i
ANDD>= ong in gger co.mparlson 7 J J J J J 203
IAND>= instruction
Floating-poi
ANDR< oatlng point numper ' 7 J J J J J 206
icomparison AND> instruction
Floating-poi
ANDR<= oatlng point numbgr . 7 J J J J J 206
icomparison AND<= instruction
Floating-poi
ANDR<> oatlng point numb?r . 7 J J J J J 206
icomparison AND<> instruction
Floating-poi
ANDR= oatlng point numl?er . 7 J J J J J 206
icomparison AND= instruction
Floating-poi
ANDR> oatlng point numl?er . 7 J J J J J 206
icomparison AND> instruction
Floating-point number
ANDR>= ap o 7 J J J J ¢ | 206
icomparison AND>= instruction
ANI NC contact and instruction v N N 60
ANR  [Signal alarm reset instruction Zero, carry, and borrow| 249
ANS [Signal alarm set instruction Zero, carry, and borrow| 248
IASCII code conversion
AsC | _ verst 19 |zero, carry, and borrow| ¥ J J J J | 123
instruction
Instruction for obtaining ASIN
ASIN . . g 7 |Zero, carry, and borrow N N 115
of a floating-point number
Instruction for converting an
ATI 7 |Zero, carry, and borro N N N N N 124
IASCII code to a 16-bit hex data y W
Instruction for obtaining ATAN
ATAN . } 7  |Zero, carry, and borrow N N 115
of a floating-point number
ALT  |Alternate output instruction 11 |Zero, carry, and borrow| v N N N N 184
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Ste
Instruction Instructionfunction Iengi)h Influenced flag bit | VC1S | VCA1 VC2 VC3 VC5 | Page
C bsolut trol
ABSD | ama _SO ute contro 9 |Zero, carry, and borrow| N v v 181
instruction
BAND |VOrd bit contact AND 5 J J J J | 196
instruction
BANI  Word bit contact ANl instruction| 5 N N N N N 197
Instruction f ti
BCD nstruction for (.:onver g a 5 |Zero, carry, and borrow| N N N N 119
word to a 16-bit BCD code
BIN: Instruction for converting a
BIN 5 |Zero, carry, and borrow| N N N N 120
16-bit BCD code to a word y
BITS Instruction for counting on bit in 5 J J J J J 194
ord
Bulk data additi i
BKADD | ) a.a adation operation 9 |Zero, carry, and borrow N N 210
instruction
BKCMP=, Bulk data comparison
>,<,<>, <5 ) P 9 J J 211
B o instruction
Bulk data subtraction operation
BKSUB | . P 9 |(Zero, carry, and borrow N N 211
instruction
BLD |Word bit contact LD instruction 195
BLDI  |Word bit contact LDI instruction 196
BMOV Block d.ata transmission 7 J J J J J 92
instruction
I - — —
BON nstruction for judging on bit in 7 J J 195
ord
BOR |Word bit contact OR instruction 5 N N N N N 197
\Word bit tact ORI
BOR| | orcbtcomac 5 J J J J ¢ | 108
instruction
BOUT |Word bit coil output instruction 198
BRST |Word bit coil reset instruction 199
B BSET |Word bit coil set instruction 198
Byte-unit data combination
BTOW | y . 7 |Zero, carry, and borrow N v 245
instruction
CALL Instruction for calling the user J J J J J 90
lsubprogram
CCITT |CCITT check instruction 7 N N N N N 191
Counterclockwise arc trajector
CCw | . y y 12 |Zero, carry, and borrow, N v 238
interpolation
CFEND Instructlon.for conditional return 1 J J J J J 88
lof user main program
CIRET Instructl'on for conditional return 1 J J J J J 89
of user interrupt program
CJ Conditional jump instruction 3 v N N N N 88
Instruction for obtaining COS of
Ccos . . g 7 |Zero, carry, and borrow| N N N N 112
c a floating-point number
CRC16 |CRC16 check instruction 7 N N N N N 191
Instruction f diti | ret
CSRET nstruction for conditional return 1 J J J J J 90
lof user subprogram
16-bit cycli ti
CTR | ! ({yc 'c counting 5 N N N N N 76
instruction
16-bit i t t
ctu | i |r.1(:remen counter 5 J J J J J 76
instruction
Instruction for setting integer
cMP uet ngineg 7 J v Yl 209
icomparison to ON
Clockwise arc trajector
cw | ) J 4 12 |Zero, carry, and borrow v v 237
interpolation
Long integer addition
DADD | g . g 10 |Zero, carry, and borrow| v N N N N 102
D instruction
DBAND [Deadband control instruction 9 |Zero, carry, and borrow| N N 213
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Instruction Instructionfunction IeSr::i)h Influenced flag bit | VC1S | VCA1 VC2 VC3 VC5 | Page
Instruction for converting a
DBCD |double word to a 32-bit BCD 7 |Zero, carry, and borrow| N N N N 120
code
Instruction for converting a 32-
DEBIN bit BCD code to a double word ! Y Y Y Y Y 121
DBITS Instruction for counting on bit in 6 J J J J J 195
double word
DCMP< [Date < comparison instruction 7 N N N N 153
DCMP<= [Date <= comparison instruction| 7 N N N N 153
DCMP<> [Date <> comparison instruction| 7 N N N N 153
DCMP= [Date = comparison instruction 7 N N N N 153
DCMP> [Date > comparison instruction 7 N N N N 153
DCMP>= [Date >= comparison instruction| 7 N N N N 153
DCNT 132-bit increment 'and' . 7 J J J J J 77
decrement counting instruction
pDEC | -Ond Integer minus one 4 |zero, carry, and borrow| ¥ J J J J | 105
instruction
DDIV  |Long integer division instruction| 10 |Zero, carry, and borrow N N 103
DEC |[Integer minus one instruction 3 |Zero, carry, and borrow N N 101
Instruction for floating-point
DEG |number radian-angle 7  |Zero, carry, and borrow N N 116
conversion
DECO [Decoding instruction 5 N N N N N 193
Instruction for converting a long
DFLT |integer to a floating-point 7 |Zero, carry, and borrow| N N N 118
number
DEMOV Pata blgck double word fill 9 J J J J J 93
instruction
Instruction for reading double
DFROM words from a special module 10 N N N 141
buffer register
DGBIN Ir?structlon for converting a 32- 7 |Zero, carry, and borrow| N N N N 122
bit gray code to a double word
Instruction for converting a
DGRY [double word to a 32-bit gray 7 |Zero, carry, and borrow| N N N v 121
code
Instruction for triggering
DHSCI (interrupt based on comparison 10 v N N N N 157
of high-speed count
DHSCR Ir?struction for resetting thg 10 J J J J J 159
high-speed count comparison
DHSCS Instruction of setting.the high- 10 J J J J J 156
speed count comparison
Instruction for pulse output
DHSP |pased on high-speed count 10 N N N N N 164
table comparison
Instruction for triggering
DHSPI interrupt basgd on comparison 10 J J J 159
lof absolute high-speed output
positions
pHsT [lgh-speed count table 10 J J J J J 162
comparison instruction
DHSZ H'gh'Sp,eed _Coum range 13 J v v N N 161
comparison instruction
DI Disable interrupt instruction 1 N N N N N 89
Long integer plus one
DINC | . 4 |Zero, carry, and borrow| v N N N N 104
instruction
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Instruction Instructionfunction Iengi)h Influenced flag bit | VC1S | VCA1 VC2 VC3 VC5 | Page
Instruction for convert a
DINT floating-point number to a long 7 |Zero, carry, and borrow| N N N N 119
integer
Instruction for separating 4
DIS 7 |Zero, carry, and borrow N N 247
bitsof 16-bit data y
DIV  [Integer division instruction 7 v N N N N 99
DMOV .Double.word data transmission 7 J J J J J 91
instruction
L int Itiplicati
DMUL | ong |n.eger muiplication 10 |Zero, carry, and borrow| N N N N 103
instruction
L int i
DNEG | ong |n.eger negation 7 |Zero, carry, and borrow| v N N N N 106
instruction
Instruction for 32-bit rotate left
DRCL ) . 9 Carry v N N N N 136
ith carry flag bit
Instruction for 32-bit rotate right
DRCR | ) S I Carry J J J J J | 135
ith carry flag bit
DROL [32-bit rotate left instruction Carry 135
DROR [32-hit rotate right instruction Carry 134
IAbsolute position control
DRVA | . P 11 |Zero, carry, and borrow| N N N N 230
instruction
Relative position control
DRVI | . P 11 |Zero, carry, and borrow| N N N N 229
instruction
DSHL [32-bit shift left instruction 138
DSHR [32-bit shift right instruction 138
Instruction for extracting the
DSQT ) g 7 |Zero, carry, and borrow| N N v N 104
square root of a long integer
D Long integer subtraction
DSUB | . 10 |Zero, carry, and borrow| N N N v 102
instruction
Long integer accumulation
DSUM | g . g 9 |Zero, carry, and borrow| v N N N v 108
instruction
Instruction for converting a lon
DTI | ) g g 6 |Zero, carry, and borrow| v N N N N 117
integer to an integer
Instruction for writing double
DTO ords from a special module 10 N N N 143
buffer register
I o —
DUTY nstruction for generating timed - J J 250
pulses
Instruction for obtaining the
DVABS uet ning . 7 |Zero, carry, and borrow| N N N N 105
absolute value of a long integer
DWAND [Double word AND instruction 10 v N v N N 130
Doubl i
DWINV | oub e.word negation 10 J J J J J 131
instruction
DWOR [Double word OR instruction 10 N v 130
DWXOR |Double word XOR instruction 10 N v 131
DXCH |Double word swop instruction 7 N N 94
C bsolut trol
DABSD | ama _SO ute contro 11 |Zero, carry, and borrow N v v 183
instruction
Instruction for zero return with
DSZR uet z urn 9 |Zero, carry, and borrow| v v v N 231
DOG
DVIT |Interrupt positioning instruction 11 |Zero, carry, and borrow N 232
ED Fallmg fadge detection 1 J J J J J 64
instruction
El Enable interrupt instruction 89
E | ENCO [Encoding instruction v v N N 194
EROMWR EEPROM write instruction 145
Rising edge detection|
EU . . 2 N N N N N 64
instruction
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Ste
Instruction Instructionfunction Iengi)h Influenced flag bit | VC1S | VCA1 VC2 VC3 VC5 | Page
Instruction for obtaining the
EXP  |natural number power of a 7 |Zero, carry, and borrow| N N N N 114
floating-point number
FIFO [First-in-first-out instruction 7 v N N N N 95
Instruction for converting an
FLT |integer to a floating-point 6 |Zero, carry, and borrow| N N N N 118
number
F FMOV |Data block fill instruction 92
FOR [Cycle instruction 85
Instruction for reading words
FROM ffrom a special module buffer 9 N N N 141
register
Instruction for converting a 16-
GBIN . g 5 |Zero, carry, and borrow| N N N N 122
G bit gray code to a word
Instruction for converting a
GRY ) g 5 |Zero, carry, and borrow| N N N N 121
ord to a 16-bit gray code
Sawtooth i | output
HACKLE [>aVo0t Wave signat ouiptt 5 J J J J ¢ | 179
instruction
Instruction for driving the high-
HCNT nstruction for driving the hig 7 J J J J J 156
speed counter
H HOUR [Chronograph instruction 8 v N N N N 152
Instruction for
HTOS [converting hour-minute-| 5 v v 155
second data to seconds
INC [Integer plus one instruction 3 |Zero, carry, and borrow| v N N N N 100
Instruction for initializing an
INITR . ) 5 |Zero, carry, and borrow| 223
lextension register
Instruction for converting a
INT  [floating-point number to an 6 |Zero, carry, and borrow| N N N N 118
I integer
INV .Energy.flow negation 1 J J J J J 157
instruction
Instruction for converting a 16-
ITA ) 7 |Zero, carry, and borrow| v J J N N 124
bit hex data to an ASCII code y
Instruction for converting an
ITD | uet . verting 6 |Zero, carry, and borrow| N N N N 117
integer to a long integer
LBL  Jump label definition instruction N N 86
LCNV |Project conversion instruction Zero, carry, and borrow| 125
LD NO contact instruction v N 199
LD< Integer companson 5 J J J J J 199
LD<instruction
D<= Integgr comgarlson 5 J J J J J 199
LD<=instruction
LD<> Integgr comgarlson 5 J J J J J 199
LD<>instruction
Integer comparison
L | Lpb= ger comparl 5 J J J J J | 199
LD=instruction
D> Integer companson 5 J J J J J 199
LD=instruction
LD>= Intege.zr companson 5 J J J J J 199
LD>=instruction
LDD< Long mteggr comparison 7 J J J J J 202
LD<instruction
L int i
LDD<= ong '|n eger'comparlson - J J J J J 202
LD<=instruction
LDD<> Long Pnteger'comparlson - J J J J J 202
LD<>instruction
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Ste
Instruction Instructionfunction Iengi)h Influenced flag bit | VC1S | VCA1 VC2 VC3 VC5 | Page
L int i
LDD= ong in eggr comparison - J J J J J 202
LD=instruction
L int i
LDD> ong in eggr comparison - J J J J J 202
LD>instruction
L int i
LDD>= ong .|n eger.comparlson 7 J J J J J 202
LD>=instruction
LDI NC contact instruction 1 v N N N N 59
Floating-point b
LDR< | oaung-pomtumber 7 J J J J J | 205
icomparison LD<instruction
Floating-point b
LDR<= | oaund-point number 7 J J J J J | 205
icomparison LD<=instruction
LDR<> Floatlng-pomt number . 7 J J J J J 205
icomparison LD<>instruction
Floating-point b
LDR= oal |ng poin nu.m er - 7 J J J J J 205
comparison LD=instruction
Floating-point b
LDR> | oaung-pomntnumber 7 J J J J J | 205
comparison LD>instruction
Floating-point b
LDR>= oal |ng poin num er . 7 J J J J J 205
icomparison LD>=instruction
LIFO |Last-in-first-out instruction 7 N N N N N 96
Upper/lower limit control
LIMIT | PP ) 9 |(Zero, carry, and borrow N N 212
instruction
Linear traj ry interpolation
LIN I ea t.ajecto y interpolatio 12 |(Zero, carry, and borrow N N 234
instruction
Instruction for obtaining the
LN natural logarithm of a floating- 7 |Zero, carry, and borrow| N N N N 113
point number
Instruction for reading data from
LOADR . . 5 |Zero, carry, and borrow 221
lan extension file register
Instruction for obtaining the
LOG [common logarithm of a 7 |Zero, carry, and borrow, v v 116
floating-point number
Instruction for logging on an|
LOGR . . 11 |Zero, carry, and borrow 224
lextension register
LRC |LRC check instruction 7 N N N N 192
MC  |Main control instruction 3 v N 70
MCR  |Main control reset instruction 1 N N N N 70
MEAN |[Mean instruction 7  |Zero, carry, and borrow N N 244
Modb ter stati
Modbus odbus Tna; er.s a |on. 8 N N N N N 184
communication instruction
Word data t issi
Mov | or ga ransmission 5 J J J J J o1
instruction
M MOVLINK [Synchronous control instruction| 17 |Zero, carry, and borrow 238
fl k
MPP Qutput gnergy ow stack pop 1 J J J J J 63
instruction
fl h
MPS _OUtpUt_e nergy flow pus 1 J J J J J 62
instruction
I ion f i
MRD nstruction for reading output 1 J J J J J 63
lenergy flow stack top value
MUL  [Integer negation instruction 8 |Zero, carry, and borrow| N N N N 99
MODRW [Modbus read/write instruction 14 N N N N N 187
NEG [Integer negation instruction 5 |Zero, carry, and borrow| N N N N 102
N NEXT [Cycle return instruction 1 N N N N N 85
NOP  |No operation instruction 1 N N N N N 70
(0] OR NO contact or instruction 1 N N N N N 60
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Instruction Instructionfunction Iengi)h Influenced flag bit | VC1S | VCA1 VC2 VC3 VC5 | Page
OR< Integ.er comparlson 5 J J J J J 201
OR<instruction
OR<= Integgr comp.arlson 5 J J J J J 201
OR<=instruction
OR<> Intege.r compgnson 5 J J J J J 201
OR<>instruction
Int i
OR= neger companson 5 J J J J J 201
OR=instruction
OR> Integer companson 5 J J J J J 201
OR>instruction
OR>= Intege.r compgnson 5 J J J J J 201
OR>=instruction
ORB  [Energy flow block or instruction| 1 v N N N N 62
L int i
ORD< ong. in eger comparison 7 J J J J J 204
OR<instruction
L int i
ORD<= ong |‘n eger f:omparlson 7 v N N N N 204
OR<=instruction
ORD<> Long |.nteger f:omparlson 7 J J J J J 204
OR<>instruction
% - -
ORD= ong. mteger comparison 7 J J J J J 204
OR=instruction
% - -
ORD> ong. mteger comparison 7 J J J J J 204
OR>instruction
% - -
ORD>= ong |.nteger (I:omparlson 7 J J J J J 204
OR>=instruction
ORI  |NO contact or instruction 1 N N N N N 61
Floalina-oo;
ORR< oatlng point number . 2 J J J J J 207
icomparison OR>instruction
Floatina-ooi
ORR<= oatlng point numper . 2 J J J J J 207
icomparison OR<=instruction
ORR<> FIoatmg-pomt numper . 2 J J J J J 207
icomparison OR<>instruction
Floatina-ooi
ORR= oatlng point number . 7 J J J J J 207
icomparison OR=instruction
Floating-point b
ORR> | o2ung-pomt number: 7 J J J J J | 207
icomparison OR>instruction
Floating-point b
ORR>= | o2ung-pont number 7 J J J J J | 207
icomparison OR>=instruction
OUT  [Coil output instruction 61
OUT Sxx [SFC state jump instruction 72
PID  |PID function instruction 174
Envelop li I
pLs | nve op ine pulse output 2 J J J J 171
instruction
Instruction for count pulse
PLSR |output with 10 v N N N N 168
lacceleration/deceleration
\Variable speed pulse output
P PLSV | . P P P 8 |Zero, carry, and borrow| N N N N 228
instruction
High-speed pulse output
pLSY | onSpeedp P 9 J J J J ¢ | 167
instruction
Instruction for exponentiation of
POWER . . P 10 |Zero, carry, and borrow| v N N N N 113
a floating-point number
PUSH |Data push instruction 94
PWM |Pulse output instruction 172
R Instruction for floating-point
RAD  |number angle-radian 7 |Zero, carry, and borrow| N 116
conversion
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Instruction Instructionfunction Iengi)h Influenced flag bit | VC1S | VCA1 VC2 VC3 VC5 | Page
Floating-point number addition
RADD | g P 10 |Zero, carry, and borrow| v N N N N 108
instruction
RAMP  [Ramp signal output instruction 12 N N N N N 178
Instruction for 16-bit rotate left
RCL ) . 7 Carry N N N N N 134
with carry flag bit
Instruction for 16-bit rotate right
RCR ) . g 7 Carry N N N N N 133
with carry flag bit
RCV  [Free-port receiving instruction 7 N N N N N 186
Floating-point number division
RDIV | g P 10 |Zero, carry, and borrow| v N N N N 110
instruction
Instruction for i diatel
REF nsi ruc.lon or immediately 5 J J J J J 144
refreshing /O
Instruction f tting i t
REFF .ns ryc ton for sexing inpu 3 v N N N N 144
filtering constant
SFC t end
RET [0~ Prodram segmenten 1 v v v N N 73
instruction
Floating-point project
RLCNV g.p . P J. 12 |Zero, carry, and borrow, N N N 126
conversion instruction
Floating-point dat:
RMOV | oaung-pomtdata 7 J J J J v | e
transmission instruction
Floating-point number
RMUL . .g p. . . 10 |Zero, carry, and borrow| N N N N 109
multiplication instruction
I ion f ti
RND nstruction for generating 3 Zero J J 249
random numbers
Floating-point number n ion
RNEG | oat 9p° tnumber negatio 7 |Zero, carry, and borrow| N N N N 111
instruction
ROL  |16-bit rotate left instruction Carry 132
ROR  [16-bit rotate right instruction Carry N N 132
Instruction for extracting the
RSQT |[square root of a floating-point 7 |Zero, carry, and borrow| N N N N 110
number
RST [Coil reset instruction 69
RST Sxx [SFC state reset instruction 3 N J 72
Floating-point number
RSUB g‘p . . 10 |Zero, carry, and borrow| N N N N 109
subtraction instruction
RSUM Floatlng—p(.)lnt.numbe.r 9 |(Zero, carry, and borrow| N N N N 114
laccumulation instruction
Instruction for obtaining the
RVABS [absolute value of a floating- 7 |Zero, carry, and borrow| N N N N 111
point number
Instruction for setting floating-
RCMP  |point number comparison to 9 N N N 210
ON
Instruction for writing data to an
SAVER L . 7 |Zero, carry, and borrow| 222
lextension file register
SCL |Coordinate setting instruction 7 |Zero, carry, and borrow N N 214
Instruction for converting a
SEG uet vering 5 |zero, carry, and borrow| ¥ J J J ¢ | 123
ord to a 7-segment code
SER |Data search instruction 9 |Zero, carry, and borrow| N N 215
s SET [Coil set instruction 1 v N N v N 69
SET Sxx [SFC state transition instruction 3 v N N N N 72
SFTL [Bit string shift left instruction 9 N N N N N 139
SFTR Bit string shift right instruction 9 N N N N N 139
SHL  [16-bit shift left instruction 7 N N N N N 137
SHR  [16-bit shift right instruction 7 N N N N N 136
Instruction for obtaining SIN of
SIN u. I ) ning 7 |Zero, carry, and borrow| N N N N 111
a floating-point number
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5 -
spD | requer]cy measuring - J J J J J 166
instruction
Instruction for extracting the
SQT . g 5 |Zero, carry, and borrow| N N N N 100
square root of an integer
STL  [SFC state loading instruction 3 v N N N N 71
Instruction for converting
STOH [seconds to hour-minute-second| 5 N N 155
data
Instruction for st ing th
STOP nstruction for stopping the user 1 J J J J J 89
program
STRADD |String combination instruction 7 |Zero, carry, and borrow N N 216
STRINST |.,.. . .
R String search instruction 9 |(Zero, carry, and borrow N N 220
Instruction for reading a string
STRLEFT 7 |Zero, carry, and borrow| N N 218
from left
Instruction for detecting the
STRLEN . 5 |Zero, carry, and borrow| N N 217
string length
Instruction for reading anyj|
STRMIDR ) 7 |Zero, carry, and borrow N N 219
characters of a string
Instruction for replacing any|
STRMIDW . 7 |Zero, carry, and borrow N N 219
characters of a string
STRMOV (String transmission instruction 5 |Zero, carry, and borrow v v 221
STRRIGH [Instruction for reading a string
. 7 |Zero, carry, and borrow| N N 217
T from right
SUB  |[Integer subtraction instruction 7 |Zero, carry, and borrow| N N N N 99
Integer accumulation
SUM | g . 8 |Zero, carry, and borrow| v N N N N 106
instruction
SWAP |MSB/LSB swop instruction v 93
TADD [Clock addition instruction Zero and carry 150
Instruction for obtaining TAN of
TAN u‘ I . ning 7  |Zero, carry, and borrow| N N N N 112
la floating-point number
TCMP< [Time < comparison instruction 7 N N N N 154
TCMP<= [Time >= comparison instruction| 7 N N N N 154
TCMP<> [Time <> comparison instruction| 7 N N N N 154
TCMP=[Time = comparison instruction 7 N N N N 154
TCMP> [Time > comparison instruction 7 N N N N 154
TCMP>= [Time >= comparison instruction| 7 N N N N 154
TKY  Numeric key input instruction 7 N N 146
Non-retri bl tabl
TMON .Oh re' rlggerg e monostable 5 J J J J J 75
T timing instruction
Instruction for writing words
TO  [from a special module buffer 9 N N N 142
register
TOF  [Turn-off delay timing instruction 74
TON  [Turn-on delay timing instruction 73
M -type turn-on del
TONR | cnoly"ype Hrm-on deiay 5 VA B J J ¢ | 73
timing instruction
TRD |Real-time clock read instruction| 3 N N N N 148
TRIANGL .Trlangl(.e wave signal output 12 J J J J J 180
E instruction
TSUB [Clock subtraction instruction Zero and borrow 151
TWR  |Real-time clock write instruction 149
Instruction for combining 4 bits
U UNI . 7  |Zero, carry, and borrow N N 246
of 16-bit data
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Instruction for obtaining the
VABS . 9 5 |Zero, carry, and borrow| N N N N 101
v absolute value of an integer
Instruction for reading the value
VRRD . 5 143
of an analog potentiometer
WAND |Word AND instruction 7 v N N N N 127
Instruction f tchd t
WDT nstruction for watchdog rese 1 J J J J J 88
lof user program
WINV  Word INV instruction 130
WOR |Word OR instruction 129
W | WSFL Word string shift left instruction Zero, carry, and borrow| 97
\Word string shift right
WSFR | ) g g 9 |(Zero, carry, and borrow| N N N N 96
instruction
Byte-unit data separation
WTOB | Y . P 7 |Zero, carry, and borrow| N N 244
instruction
WXOR Word XOR instruction 7 N N 129
X XCH |Word swop instruction 5 N N 94
XMT  |Free-port sending instruction 7 N N 185
ZONE [Zone control instruction 9 |(Zero, carry, and borrow N N 213
ZRN  [Zero return instruction 11 |Zero, carry, and borrow| v N N N N 227
Instruction for resetting bits to 0
Z| zrsT | 9 5 J J J J J | 193
in batch
Instruction f tting bits i
2SET nstruction for resetting bits in 5 J J J J J 193
batch
Note:
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Instruction Instruction function Iengi)h Influenced flag bit VC1S | VC1 | VC2 | VC3 | VC5 | Page

D NO con.tact 1 J J J J J 59
instruction

LDI NC con.tact 1 J J J J J 59
instruction

AND NO con.tact and 1 J J J J J 59
instruction

AN NC con.tact and 1 J J J J J 60
instruction

OR NO con.tact or 1 J J J J J 60
instruction

e NC con.tact or 1 J J J J J 61
instruction

ouT Coil output instruction 1 N N N N N 61

SET Coil set instruction 1 M v v v Y 69

RST Coil reset instruction 1 N N N N N 69

ANB Ener.gy flow. block 1 J J J J J 61
and instruction
E flow block

ORB : nergy. ow block or 1 J J J J J 62
instruction

INV .Energy.ﬂow negation 1 J J J J J 69
instruction

NOP No ope.ratlon 1 J J J J J 70
instruction

MPS Outpgt enerqy flow 1 J J J J J 62

. push instruction
Basic Instruction for
instructio ;
reading output
o MRD Ing outpu 1 J J N J N 63

energy flow stack top
value

VPP Output engrgy f|OYV 1 J J J J J 63
stack pop instruction

. Maln cqntrol 3 J J J J J 70
instruction

MCR Maln cqntrol reset 1 J J J J J 70
instruction

EU Rlsmg §dge detection 2 J J J J J 64
instruction

ED FaIIlng edge . 2 J J J J J 64
detection instruction

TON ?I'urn-orT delay timing 5 J J J J J 73
instruction

TOF ?I'urn-oﬁ.c delay timing 5 J J J J J 74
instruction
Non-retriggerable

TMON monostable timing 5 v v v v v 7
instruction
Memory-type turn-on

TONR delay timing 5 N N N N N 73
instruction
16-bit i t

cTU i |n'cremen. 5 J J J J J 76
counter instruction
16-bit cycli ti

CTR : i cyc ic counting 5 J J J J J 76
instruction
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32-bit increment and

DCNT decrement counting 7 N N N N N 77
instruction

LBL ?Jump Ia.lbel definition 3 J J J J J 86
instruction

cI F:ondlt|9nal jump 3 J J J J J 88
instruction

CALL Instruction for calling J J J J J 9

the user subprogram
Instruction for
CSRET conditional return of 1 N N N N N 90
user subprogram
Instruction for

CFEND conditional return of 1 N N N N N 88
user main program
Program Instruction for
flow CIRET COﬂdI.tIOFIaI return of 1 J y y y y 89
control user interrupt
instructio program
ns FOR Cycle instruction 3 N N N N N 85
NEXT .Cycle rgturn 1 J J } } } o5
instruction
Instruction for
WDT watchdog reset of 1 v v v v J 88

user program
Instruction for
STOP stopping the user 1 N N v N N 89
program

Enable interrupt
instruction

Disable interrupt
instruction

SFC state loading
instruction

SET Sxx SFC ste.lte transition 3 J J J J J 79
instruction

. SFC |l ouT sxx SFC ste.lte jump
instructio instruction

" |RsTex |SFCstaereset 3 J J J J v | o7
instruction
SFC program
RET segment end 1 N N N N N 73
instruction
Word data
MOV transmission 5 N N N N N 91

instruction

El

DI

STL

Double word data
DMOV transmission 7 N N N N N 91
instruction
Floating-point data
RMOV transmission 7 N N N 92
instruction
Block data
BMOV transmission 7 N N N N N 92
instruction
MSB/LSB swop
instruction
Word swop
instruction

Data
transmissi
on
instructio
ns

SWAP

Data flow | XCH
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Doubl d
DXCH -oule word swop 7 J J J J J | oa
instruction
FMOV Pata bl(.)Ck fill 7 N N N v v 92
instruction
Data block doubl
DFMOV | - oua block double 9 J J J ool v | o3
word fill instruction
Word stri hift right
WSFR . o s.rlng snitng 9 Zero, carry, and borrow N N N N N 96
instruction
Word stri hift left
WSFL . o s.rlng shitie 9 Zero, carry, and borrow N N N N N 97
instruction
PUSH Data push instruction 7 N N N N N 94
First-in-first-out
FIFO FIrSHNrSEoU 7 J J J v | e
instruction
LIFO !_ast-ln-flrst-out 7 J J J J J 96
instruction
| iti
ADD .nteger.addl on 7 Zero, carry, and borrow N N N N N 98
instruction
0 - —
DADD . ong |n.teger addition 10 | Zero, carry, and borrow N N N N N 102
instruction
| ti
SuB Integer subtraction 7 | zero, carry, and borrow | J J J J | 99
instruction
Long integer
DSUB subtraction 10 | Zero, carry, and borrow N N N N N 102
instruction
| |
INC -nteger-p usone 3 Zero, carry, and borrow N N N N N 100
instruction
L int |
DINC . ong |n-eger plus one 4 Zero, carry, and borrow N N v N N 104
instruction
Int i
DEC -n eger-mlnus one 3 Zero, carry, and borrow N N N N N 101
instruction
L int i
DDEC ong " ege‘r minus 4 Zero, carry, and borrow N N v N N 105
one instruction
Integer multiplication
MUL . g . P 8 Zero, carry, and borrow N N v N N 99
instruction
Integer/lo Long integer
ng integer | DMUL multiplication 10 Zero, carry, and borrow N N N N N 103
arithmetic instruction
operation | ivisi
( p : DIV .nteger.dmsmn 7 J J J J J 99
instructio instruction
ns DDIV !_ong in.teger division 10 Zero, carry, and borrow J J J J J 103
instruction
Instruction for Zero, carry, and borrow
ining th
VABS obtaining the 5 v v N N v 101
absolute value of an
integer
Instruction for Zero, carry, and borrow
btaining th
pvaps |oPamngihe 7 J J J J J | 105
absolute value of a
long integer
Int i Zero, ,and b
NEG 'n eger'nega ion 5 ero, carry, and borrow J J J J J 102
instruction
L int Zero, ,and b
DNEG ong !n eger ' - ero, carry, and borrow J J J J J 106
negation instruction
Instruction for Zero, carry, and borrow
SQT extracting the square 5 N N N N N 100
root of an integer
Instruction for Zero, carry, and borrow
DSQT extracting the square 7 N N N N N 104
root of a long integer
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Instruction function

Step
length

Influenced flag bit

VC1S

VC1

VC2

VC3

VC5

Page

SUM

Integer accumulation
instruction

Zero, carry, and borrow

106

DSUM

Long integer
accumulation
instruction

Zero, carry, and borrow

108

arithm

ns

Floating-
point

operation
instructio

RADD

Floating-point
number addition
instruction

10

Zero, carry, and borrow

108

RSUB

Floating-point
number subtraction
instruction

10

Zero, carry, and borrow

109

RMUL

Floating-point
number multiplication
instruction

10

Zero, carry, and borrow

109

RDIV

Floating-point
number division
instruction

10

Zero, carry, and borrow

110

RVABS

Instruction for
obtaining the
absolute value of a
floating-point number

Zero, carry, and borrow

111

RNEG

Floating-point
number negation
instruction

Zero, carry, and borrow

111

etic | RSQT

Instruction for
extracting the square
root of a floating-
point number

Zero, carry, and borrow

110

SIN

Instruction for
obtaining SIN of a
floating-point number

Zero, carry, and borrow

111

COs

Instruction for
obtaining COS of a
floating-point number

Zero, carry, and borrow

112

TAN

Instruction for
obtaining TAN of a
floating-point number

Zero, carry, and borrow

112

LN

Instruction for
obtaining the natural
logarithm of a
floating-point number

Zero, carry, and borrow

113

EXP

Instruction for
obtaining the natural
number power of a
floating-point number

Zero, carry, and borrow

114

POWER

Instruction for
exponentiation of a
floating-point number

10

Zero, carry, and borrow

113

arithm

ns

Floating-
point

operation
instructio

RSUM

Floating-point
number accumulation
instruction

Zero, carry, and borrow

114

ASIN
etic

Instruction for
obtaining ASIN of a
floating-point number

Zero, carry, and borrow

115

ACOS

Instruction for
obtaining ACOS of a
floating-point number

Zero, carry, and borrow

115

ATAN

Instruction for
obtaining ATAN of a
floating-point number

Zero, carry, and borrow

115
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Instruction for Zero, carry, and borrow
floating-poi
RAD oating p9|nt number - J J J 116
angle-radian
conversion
Instruction for Zero, carry, and borrow
DEG floa.ting-point number 7 J J J 116
radian-angle
conversion
Instruction for Zero, carry, and borrow
obtaining the
LOG common logarithm of 7 N N N 116
a floating-point
number
WAND Word AND instruction 7 N N N N N 127
D | AND
pwanp | Pouble word 10 J ool v | v | v |13
instruction
WOR Word OR instruction 7 N N N N N 129
Word/dou Doubl JOR
bleword [DWOR | oooe Wor 10 J ool v | v | v |13
) instruction
logic Word XOR
operation | WXOR vvord 7 v v v v v 130
. . instruction
instructio Doubi T XOR
ns  [DWXOR | ouoeWor 10 J vlv | v | v |
instruction
WINV Word INV instruction 5 N N N N N 130
Doubl
DWINV ouble word 7 J vl v | v | v
negation instruction
16-bi igh
ROR 16-bit rotate right 7 Carry J J J J J | 132
instruction
2-bi igh
DROR |32 bitrotate right 9 Carry J J J J J | 134
instruction
16-bi |
ROL . 6-bit rgtate eft 7 Carry N N v N N 132
instruction
32-bit rotate left
DROL ) ! rg ate’e 9 Carry N N v N N 135
instruction
Instruction for 16-bit
RCR rotate right with carry 7 Carry N N v N N 133
flag bit
Instruction for 32-bit
DRCR rotate right with carry 9 Carry N N N N N 135
flag bit
Bit shift Instruction for 16-bit
and rotate | RCL rotate left with carry 7 Carry N N N N N 134
instructio flag bit
ns Instruction for 32-bit
DRCL rotate left with carry 9 Carry N N N N N 136
flag bit
SHR .16-b|t S.hlft right 2 J J J J J 136
instruction
DSHR | 2Pitshiftright 9 J oolov | v | v | 138
instruction
SHL 16-bit shit left 7 J volov | v | v | e
instruction
32-bit shi
DsHL |2 Ditshiftlet 9 J ol v | v | v | 138
instruction
Bit stri hift left
SFTL . ! srlngs e 9 N N N N N 139
instruction
Bit stri hift right
SFTR oIt string shittrg 9 v v N v v 139
instruction
DECO Decoding instruction 5 N N N N N 193
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ENCO Encoding instruction 5 N N N N N 194
Instruction for
BITS counting on bit in 5 N N N N N 194
word
Enhanced Instruction for
bit DBITS counting on bit in 6 N N N N N 195
processin double word
g Instruction for
instructio | ZRST resetting bits to 0 in 5 J J v J J 193
ns batch
2SET InstrUf:tion.for. 5 J J J J J 193
resetting bits in batch
Instruction for judging
on bit in word
High-speed counter
drive instruction
High-speed counting
DHSCS comparison set 10 N N N N N 156
instruction
High-speed counting
DHSCR comparison reset 10 N N N N N 159
instruction
High-speed counting
DHSCI comparison interrupt 10 N N N v N 157
trigger instruction
High-speed count
DHSZ range comparison 13 N N v N N 161
instruction
High-speed count
DHST table comparison 10 N N N N N 162
instruction
Instruction for pulse
output based on
high-speed count
table comparison
Frequency
measuring instruction
High-speed pulse
output instruction
Instruction for count
pulse output with
acceleration/decelera
tion
PWM pulse output
instruction
Envelop line pulse
output instruction
PID Function instruction 9 N N N N N 174
Ramp signal output
instruction
Triangle wave signal
output instruction
Sawtooth wave
HACKLE | signal output 12 N N N N N 179
instruction
Cam absolute control

ABSD . ) 9 Zero, carry, and borrow N N N 181
instruction

BON 7 v v 195

HCNT 7 N N N N N 156

High-
speed I/O
instructio

ns

DHSP 10 N N N N N 164

SPD 7 N N N N N 166

PLSY 9 N N N N N 167

PLSR 10 N N v N N 168

PWM 7 N N v N N 172

PLS 7 N v N N 172

RAMP 12 N N N N N 178
Control
calculatio [TRIANGLE
n
instructio

ns

12 N N v N N 180
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Double word cam
DABSD absolute control 11 | Zero, carry, and borrow N N N 183
instruction
Alternate output
instruction

ALT 3 Zero, carry, and borrow N N N N N 184

Instruction for
reading words from a
special module buffer
register
Instruction for
reading double words
DFROM from a special 10 N N N 141
module buffer
register
Instruction for writing
words from a special
module buffer
register
Instruction for writing
Periphera bTO doubile words from a 10 J J J 143

| special module buffer
instructio register

ns Instruction for
reading the value of
an analog
potentiometer
Instruction for setting
REFF input filtering 3 N N N N N 144
constant
Instruction for
REF immediately 5 N N N N N 144
refreshing I/O
EROMWR |57 ROM write 7 145
instruction
PR Printing instruction 5 N N N 145
Numeric key input
instruction
ZRN ;ero reFurn 11 | Zero, carry, and borrow N N N N N 227
instruction

Variable speed pulse
output instruction
Relative position
control instruction
Absolute position
control instruction

FROM 9 N N N 141

TO 9 v N N 142

VRRD 5 143

TKY 7 N N N 146

PLSV 8 Zero, carry, and borrow N N N N N 228

DRVI 11 | Zero, carry, and borrow N N N N N 229

DRVA 11 | Zero, carry, and borrow N N N N N 230

.. . |DSZR Instructlgn for zero 9 Zero, carry, and borrow N N N N 231
Positionin return with DOG

g Interrupt positionin
instructio pvIT instrucfiog ’

ns Linear trajectory
LIN interpolation 12 | Zero, carry, and borrow N N 234
instruction
Clockwise arc
Ccw trajectory 12 | Zero, carry, and borrow N N 237
interpolation
Counterclockwise arc
trajectory
interpolation
instruction

11 | Zero, carry, and borrow N 232

CCwW 12 | Zero, carry, and borrow N N 238
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Synchronous control
MOVLINK |, ) 17 | Zero, carry, and borrow 238
instruction
Reali
TRD : eal tmje clock read 3 J J J J 148
instruction
TWR Beal-time clock write 3 J J J J 149
instruction
Clock additi
TADD rock addition 7 Zero and carry J J o | v | 1s0
instruction
Clock subtracti
| TsuB rock subtraction 7 Zero and borrow J J | v |
Real-time instruction
clock Ch h
. _|Hour | Tronograp 8 J J J J | 152
instructio instruction
ns Instruction for
HTOS converting hour- 5 J J J | 155
minute-second data
to seconds
Instruction for
STOH converting seconds 5 J J J 155

to hour-minute-
second data
Integer comparison
LD= g P 5 J J J J v | 199
LD= instruction

Long integer

LDD= comparison LD= 7 N N v N N 202
instruction
Floating-point

LDR= number comparison 7 N N v N N 205

LD= instruction
Comparis LD> Integer comparison
on LD= instruction

contact Long integer
instructio | LDD> comparison LD> 7 N N N N N 202

ns instruction

Floating-point
LDR> number comparison 7 N N N N N 205
LD> instruction
Integer comparison
LD>= instruction
Long integer
LDD>= comparison LD>= 7 N N N N N 202
instruction
Integer comparison
LD<instruction
Long integer
LDD< comparison LD< 7 N N N N N 202
instruction
Floating-point
LDR< number comparison 7 N N N N N 205
LD< instruction
Integer comparison
LD<= instruction
Long integer
LDD<= comparison LD<= 7 N N N N N 202
instruction
Floating-point
LDR<= number comparison 7 N N N N N 205
LD<= instruction
Integer comparison
LD<> instruction

5 J J J J v | 199

LD>= 5 N N N N N 199

LD< 5 N N v N N 199

Comparis
on

contact |LD<=

instructio
ns

5 N N N N N 199

LD<> 5 N N N N N 199
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Long integer
LDD<> comparison LD<> 7 N N N N N 202
instruction
Floating-point
LDR<> number comparison 7 N N N N N 205
LD<> instruction
Integer comparison
AND= instruction
Long integer
ANDD= comparison AND= 7 N N N N N 203
instruction
Floating-point
ANDR= number comparison 7 N N N N N 206
AND-= instruction
Integer comparison
AND> instruction
Long integer
ANDD> comparison AND> 7 N N N N N 203
instruction
Floating-point
ANDR> number comparison 7 N N N N N 206
AND> instruction
Integer comparison
AND>= instruction
Long integer
ANDD>= | comparison AND>= 7 N N v N N 203
instruction
Floating-point
ANDR>= | number comparison 7 N N N N N 206
AND>= instruction
Integer comparison
ANDc< instruction
Long integer
ANDD< comparison AND< 7 N N N N N 203
instruction
Floating-point
ANDR< number comparison 7 N N N N N 206
AND> instruction
Integer comparison
AND<= instruction
Long integer
ANDD<= |comparison AND<= 7 N N N N N 203
instruction
Floating-point
ANDR<= | number comparison 7 N N N N N 206
AND<= instruction

AND= 5 N N N N N 200

AND> 5 N N v N N 200

AND>= 5 N N v v v 200

AND< 5 N N N N N 200

AND<= 5 N N v N N 200
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Instruction Instruction function
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Influenced flag bit VC1S | VC1 | VC2 | VC3 | VC5 | Page

Integer comparison
AND<> instruction
Long integer
ANDD<> | comparison AND<> 7 N N N N N 203
instruction
Floating-point
ANDR<> | number comparison 7 N N N N N 206
AND<> instruction
OR= Integ?r comparison 5 J J J J J 201
OR= instruction
Long integer
ORD= comparison OR= 7 N N N N N 204
instruction
Floating-point
ORR= number comparison 7 N N N N N 207
OR= instruction
Integer comparison
OR> instruction
Long integer
ORD> comparison OR> 7 N N N N N 204
instruction
Floating-point
ORR> number comparison 7 N N N N N 207
OR> instruction
Integer comparison
OR>= instruction
Long integer
Comparis | ORD>= comparison OR>= 7 N N N v v 204
on instruction
contact Floating-point
instructio | ORR>= number comparison 7 N N N N N 207
ns OR>= instruction
Integer comparison
OR< instruction
Long integer
ORD< comparison OR< 7 N N N N N 204
instruction
Floating-point
ORR< number comparison 7 N N N N N 207
OR> instruction
Integer comparison
OR<= instruction
Long integer
ORD<= comparison OR<= 7 N N N N N 204
instruction
Floating-point
ORR<= number comparison 7 N N N 207
OR<= instruction
Integer comparison
OR<> instruction
Long integer
ORD<> comparison OR<> 7 J J N v v 204
instruction
Floating-point
ORR<> number comparison 7 N N N N N 207
OR<> instruction
Instruction for setting
CMP integer comparison to 7 N N N 209
ON

AND<> 5 N N N N N 200

OR> 5 v v v N N 201

OR>= 5 N N v v v 201

OR< 5 N N N N N 201

OR<= 5 N N v N N 201

OR<> 5 N N N N N 201
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VC1

VC2

VC3

VC5

Page

LCMP

Instruction for setting
long integer
comparison to ON

209

RCMP

Instruction for setting
floating-point number
comparison to ON

210

ITD

Instruction for
converting an integer
to a long integer

Zero, carry, and borrow

117

DTI

Instruction for
converting a long
integer to an integer

Zero, carry, and borrow

117

FLT

Instruction for
converting an integer
to a floating-point
number

Zero, carry, and borrow

118

DFLT

Instruction for
converting a long
integer to a floating-
point number

Zero, carry, and borrow

118

INT

Instruction for
converting a floating-
point number to an
integer

Zero, carry, and borrow

118

DINT

Instruction for convert
a floating-point
number to a long
integer

Zero, carry, and borrow

119

BCD
Value

Instruction for
converting a word to
a 16-bit BCD code

Zero, carry, and borrow

119

conversio
n
instructio
ns

DBCD

Instruction for
converting a double
word to a 32-bit BCD
code

Zero, carry, and borrow

120

BIN

Instruction for
converting a 16-bit
BCD code to a word

Zero, carry, and borrow

120

DBIN

Instruction for
converting a 32-bit
BCD code to a
double word

Zero, carry, and borrow

121

GRY

Instruction for
converting a word to
a 16-bit gray code

Zero, carry, and borrow

121

DGRY

Instruction for
converting a double
word to a 32-bit gray
code

Zero, carry, and borrow

121

GBIN

Instruction for
converting a 16-bit
gray code to a word

Zero, carry, and borrow

122

DGBIN

Instruction for
converting a 32-bit
gray code to a double
word

Zero, carry, and borrow

122

SEG

Instruction for
converting a word to
a 7-segment code

Zero, carry, and borrow

123
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ASCII code Zero, carry, and borrow
ASC conversion 19 N N N N N 123
instruction
Instruction for Zero, carry, and borrow
converting a 16-bit
ITA 7 N N N N N 124
hex data to an ASCII
code
Instruction for Zero, carry, and borrow
converting an ASCI|
ATI 7 N N N N N 124
code to a 16-bit hex
data
Pro -
LENV . ro;ect.conversmn 9 Zero, carry, and borrow J J J 125
instruction
Floating-point project Zero, carry, and borrow
RLCNV conversion 12 N N N 126
instruction
W i t LD
BLD \ ord b!t contact 5 J J J J J 195
instruction
W i t LDI
BLDI . ord b!t contact 5 N N N J N 196
instruction
W i tact AND
Banp | ord bit contact 5 J ol ov | v | v | 19
instruction
Word bit tact ANI
BANI Jvord bit contac 5 J N N A VA T
Word instruction
tact Word bit tact OR
.con ac‘ BOR \ or | contac 5 J J J J J 197
instructio instruction
ns Word bit tact ORI
BORI Jvord bit contac 5 J ol ov | v | v | 198
instruction
Word bit coil set
BSET Jrord bit cott se 5 J ol v | v | v | 198
instruction
Word bit coil t
BRST Jvord bit cofrese 5 J J J J J | 199
instruction
w it coil
BOUT Word bit coil output 5 J J J J J | 198
instruction
Master station
Modbus communication 8 N N N N N 184
. instruction
Communi Free-port sendin
cation | XMT . p. g 7 N N N N N 185
. ) instruction
nstructio Free-port receivin
ns  |RCV rreepo 9 7 J J J J J | 186
instruction
v -
MODRW ! odbu§ read/write 14 J J J J J 187
instruction
CCITT check
carr | oo enee 7 J ooy v | v |,
Check instruction
CRC16 check
instructio | CRC16 |, chec 7 J J J J J | 101
ns instruction
LRC check
LRC - enee 7 J v v | v | 1
instruction
Date = i
DCMP= ate = comparison 7 v N v v 153
instruction
Date > i
Data DCMP> .ae .comparlson 7 N N N N 153
. instruction
comparis Date < comparison
on DCMP< . . 7 N N N N 153
. ) instruction
nstructio Date >= comparison
ns DCMP>= | - comp 7 N J v v | 153
instruction
Date <= comparison
DCMP<= | - comparl 7 J J J J | 153
instruction
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Date <> comparison
DCMP<> |, > comp 7 J J J J | 153
instruction
Time = -
TCMP= . ime .comparlson - J J J J 154
instruction
Time S -
TCMP> . ime .comparlson 7 J J J J 154
. instruction
Time Time < comparison
comparis | TCMP< | comp 7 J J J J | 154
on instruction
—— -
instructio | TCMp>= | M€ >= comparison | J J o | v | 154
ns instruction
Time <= comparison
TCMP<= |, - comp 7 J J J | v | 154
instruction
Time <> comparison
TCMP<> | - comp 7 ool v | v | v | 154
instruction
MEAN Mean instruction 7 Zero, carry, and borrow J J 244
Byte-unit dat; Zero, ,and b
WTOB yte un.l z.aa . 7 ero, carry, and borrow J J 244
separation instruction
Byte-unit data Zero, carry, and borrow
BTOW combination 7 N N 245
instruction
Data -
. Instruction for Zero, carry, and borrow
processin . .
g UNI combining 4 bits of 7 N N 246
. . 16-bit data
instructio )
ns Instruction for Zero, carry, and borrow
DIS separating 4 bitsof 7 N N 247
16-bit data
ignal alarm Zer rry, an rr
ANS Slg aga set 7 ero, carry, and borrow J J 248
instruction
Signal alarm reset Zero, carry, and borrow
ANR >lgnaté 1 y vl v | 240
instruction
Bulk data addition Zero, carry, and borrow
BKADD aa _ 9 y J J | 210
Bulk data operation instruction
rocessin Bulk data subtraction Zero, carry, and borrow
P BKSUB e ) 9 y J J | 21
g operation instruction
instructio | BKCMP=,> ) Zero, carry, and borrow
Bulk data comparison
ns <> <=> | . 9 N N 211
B instruction
t/l rlimi Zer rry, an rr
LIMIT Uppe/gwe i .|t 9 ero, carry, and borrow J J 212
control instruction
D n ntrol Zer rry, an rr
DBAND : eadbg d contro 9 ero, carry, and borrow J J 213
Datashee instruction
Zon ntrol Zer rry, an rr
. t | zoNE .oecc.Jto 9 ero, carry, and borrow J J 213
instructio instruction
ns rdin in Zer rry, an rri
scL F:oo di .ate setting 2 ero, carry, and borrow J J 214
instruction
D rch Zer rry, an rr
SER : ata sga cl 9 ero, carry, and borrow J J 215
instruction
rin mbination Zer rry, an rr
STRADD St ing cp binatio 7 ero, carry, and borrow J J 216
instruction
Character Instruction for Zero, carry, and borrow
) STRLEN | detecting the string 5 N N 217
string
. length
processin -
Instruction for Zero, carry, and borrow
g STRRIGH . .
. . reading a string from 7 N N 217
instructio | T )
ns right
Instruction for Zero, carry, and borrow
STRLEFT [reading a string from 7 N N 218
left
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Instruction for Zero, carry, and borrow
STRMIDR |reading any 7 N N 219
characters of a string
Instruction for Zero, carry, and borrow
STRMIDW | replacing any 7 N N 219
characters of a string
String search
instruction
String transmission
instruction
Instruction for Zero, carry, and borrow
LOADR reading data from an 5 N N 221
extension file register
Instruction for writing Zero, carry, and borrow
SAVER data to an extension 7 N N 222
Extension file register
file Instruction for Zero, carry, and borrow
register | INITR initializing an 5 N N 223
instructio extension register
n Instruction for logging Zero, carry, and borrow
LOGR on an extension 11 N N 224
register
Instruction for Zero, carry, and borrow
INITER initializing an 5 N N 225
extension file register
Instruction for
RND generating random 3 Zero N N 249
numbers

Zero, carry, and borrow

STRINSTR N N 220

Zero, carry, and borrow

STRMOV N N 221

Other
instructio
n

Instruction for
DUTY generating timed 7 N N 250
pulses
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