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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 I/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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6.4.13 EXP: Instruction for obtaining the natural number power of a floating-point number.............c....cc.c........ 109
6.4.14 RSUM: Floating-point number accumulation inStruCtion...............cccoovveirieiiieiiceeeeee e 110
6.4.15 ASIN: Instruction for obtaining ASIN of a floating-point NUMDBET.............ccociiiiireee e 110
6.4.16 ACOS: Instruction for obtaining ACOS of a floating-point NUMDET............cooiiirriiine e 111
6.4.17 ATAN: Instruction for obtaining ATAN of a floating-point NUMbET..............cccocoiiiiiniieeee 111
6.4.18 LOG: Instruction for obtaining the common logarithm of a floating-point number...........c.cccccccccnneienne 111
6.4.19 RAD: Instruction for floating-point number angle-radian CONVErsion..............cccoveeirreenneccrseeeeee
6.4.20 DEG: Instruction for floating-point number radian-angle ConNVersion..............ccccoceeeevnieceeenieceseeeeene
6.5 Value CONVErsion INSIIUCHIONS...........ccoovieiri et
6.5.1 DTI: Instruction for converting a long integer to an iNteger..........ccooo i
6.5.2 ITD: Instruction for converting an integer to @ Iong iNtEgET...........cccoovieiirieieiiece s
6.5.3 FLT: Instruction for converting an integer to a floating-point nUMbeT............c.ccoeiiiiiiiieeee

6.5.4 DFLT: Instruction for converting a long integer to a floating-point number
6.5.5 INT: Instruction for converting a floating-point number to an integer.............ccccooevviiieineciceceeee
6.5.6 DINT: Instruction for convert a floating-point number to a long integer............ccccovvveieiviecieeieeeeeeeee
6.5.7 BCD: Instruction for converting a word to @ 16-bit BCD COE.........cc.cceeririeueuirinieieeeieeeeeeeeeeieeeeeeae
6.5.8 DBCD: Instruction for converting a double word to a 32-bit BCD code............ccccoeerieierinieieeiieeeeeieienne
6.5.9 BIN: Instruction for converting a 16-bit BCD code t0 @ WOId............cccocieviieiiirieieiiieieeceieeeieeeeeins
6.5.10 DBIN: Instruction for converting a 32-bit BCD code to a double word................cccooeieireiiinineiiieee
6.5.11 GRY: Instruction for converting a word to a 16-bit gray code...........cccccoveioinneiinncrnnicccerecene
6.5.12 DGRY: Instruction for converting a double word to a 32-bit gray code...........c.ccccveeveirieinenicieecennn
6.5.13 GBIN: Instruction for converting a 16-bit gray code t0 @ WOrd............ccoeiririreinnrceeeeeeeeeee
6.5.14 DGBIN: Instruction for converting a 32-bit gray code to a double word..............cccoceoenviiinrncineeene
6.5.15 SEG: Instruction for converting a word to @ 7-segment COdE............cccvirierinieiieiiceceeeee e
6.5.16 ASC: ASCII code coNVErsioN INSIIUCON. ..........coceuiiiieieiiiieieic ettt se e
6.5.17 ITA: Instruction for convertinga 16-bit hex data to an ASCII code
6.5.18 ATI: Instruction for converting an ASCII code to a 16-bit hex data............ccoooiiiiiiniiee
6.5.19 LCNV: Project conVersion iNSIIUCHION. ............cciviiiiiiieiiicieeeeeetee et seseas
6.5.20 RLCNV: Floating-point project conversion iNStruCHON. .............cecirreiirree s
6.6 Word 10gic 0peration iNSrUCHIONS. ..........couiiiiii ettt sttt
6.6.1 WAND: WOrd AND INSTFUCHION. .......oiiiiiiieeeeee ettt bttt b e eteseeneeean
6.6.2 WOR: INT OR INSTTUCHION. ...ttt b et s et et e s e b e se b e e etesseneeean
6.6.3 WXOR: WOrd XOR INSIIUCHION.......c.cveiiiiiiieieiiieieicicicieeteteteetetetetee ettt se e se s se s b nesesenenenen
6.6.4 WINV: WOrd INV INSITUCHION.......c.cuiiiiiiiiiiiiciiicieeceeeeteeeeteteteee ettt ettt ae bbb bbb ne s s nenen
6.6.5 DWAND: Double word AND INSTUCHON..........c.cvveeririrerrreresess st
6.6.6 DWOR: Double wWord OR INSTIUCHON............oiiiirieieiiec et
6.6.7 DWXOR: Double word XOR INSrUCHON........c.ccoiieiiiieieiieeceree ettt
6.6.8 DWINV: Double word negation instruction
6.7 Bit shift and rotate instructions y
6.7.1 ROR: 16-bit rotate right iNStrUCHON............cooviiiiieee ettt
6.7.2 ROL: 16-bit rotate left INSTrUCHION............ccciiiiiiiiii e
6.7.3 RCR: Instruction for 16-bit rotate right with carry flag bit.............c.ccoeieiiiii
6.7.4 RCL: Instruction for 16-bit rotate left with carry flag bit...........cccooooirin e
6.7.5 DROR: 32-bit rotate right INSIrUCHION............ccooiiieiiiieiceeiec ettt s
6.7.6 DROL: 32-bit rotate 1eft INSIrUCLION. ...........cccoioiiieiiieeeee ettt
6.7.7 DRCR: Instruction for 32-bit rotate right with carry flag Dit............cooeeiiiicece
6.7.8 DRCL: Instruction for 32-bit rotate left with carry flag bit..............cooooiiiiiic,
6.7.9 SHR: 16-bit Shift Fight INSIIUCHION.........c.ocoiiiiiie et eaees
6.7.10 SHL:16-bit Shift 1€ft INSIIUCHION. ........oovieiiiieiee ettt
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6.7.12 DSHL: 32-bit Shift left INSUCON..........ciieeeie et
6.7.13 SFTR: Bit string shift right INSTIFUCION.............ccooviiiie s 133
6.7.14 SFTL: Bit string Shift 1€ft INSIrUCHION..........cuiiieee s 134
6.8 Peripheral INSITUCHIONS. .....c..ooviiieeeeeee ettt ettt et et e et e et e etaesaessesaessesenseeseeseeseeseensensensansan 135
6.8.1 FROM: Instruction for reading words from a special module buffer register.............ccccccovevioniiiinneccenn. 135
6.8.2 DFROM: Instruction for reading double words from a special module buffer register............ccccoccceeennene. 135
6.8.3 TO: Instruction for writing words from a special module buffer register..............ccococeeveiveicicieeeee. 136
6.8.4 DTO: Instruction for writing double words from a special module buffer register...........c..ccccooevveirevnnennne. 137
6.8.5 VRRD: Instruction for readingthe value of an analog potentiometer..............ccccoccooivevviveinccccceee 137
6.8.6 REFF: Instruction for setting input filtering constant..............ccooeiriiinnc e 138
6.8.7 REF: Instruction for immediately refreshing I/O..........c.coooooiiiieiieee s 138
6.8.8 EROMWR: EEPROM Wt INSIIUCHION........cocuiiiiiieieiiieieiiieieieeete ettt esees 139
6.8.9 PR: Printing INSIIUCHION. .....c.ooiiiiiiiici ettt ettt sttt 139
6.8.10 TKY: Numeric Key iNPUt INSIFUCLION. .........ccociiieiiieicieecieee ettt es s 140
6.9 Real-time CIOCK INSIUCLIONS........c.oiiiiiee ettt ettt sttt enene 142
6.9.1 TRD: Real-time clock read INSIIUCLION. ...........couiiiiiii e 142
6.9.2 TWR: Real-time clock Write iINSIrUCHON. ..........coiiiiie et 143
6.9.3 TADD: Clock addition iNSTIUCHON............ccooiiieiiiieiceeii ettt besens 144
6.9.4 TSUB: Clock subtraction iNStIUCHION...............ceiiiiieiiieee ettt 145
6.9.5 HOUR: Chronograph iNSIIUCHION. .........coiiiiiiicc ettt 146
6.9.6 DCMP: (=. <. >, <>, >=, <=)Date comparison inStruction...........c.ccceececerrieinnnerrnnccnneccsneeenes 147
6.9.7 TCMP: (=, <. >, <>, >=, <=)Time comparison iNStruCtioN...........c.cccoveirniciinnicececceecee 147
6.9.8 HTOS: Instruction for converting hour-minute-second data to seconds.............ccccocveivieiriieinicciceeee. 149
6.9.9 STOH: Instruction for converting seconds to hour-minute-second data.............cccccoeeerirrceninecineene 149
6.10 High-Speed /O INSIIUCHIONS.........ccooiiiiiiiieiee ettt a bbbt st b et se b s et e s s esesenseseseseanasas 150
6.10.1 HCNT: Instruction for driving the high-speed COUNLET............c.ccoiiirieiiiecee s 150
6.10.2 DHSCS: Instruction of setting the high-speed count comparison..............cccccoveeeinieeenieeeeeeeeeeea 150
6.10.3 DHSCI: Instruction for triggering interrupt based on comparison of high-speed count............c.cccccccc..... 151
6.10.4 DHSPI:Triggering interrupt Instruction based on comparison of absolute high-speed output positions153
6.10.5 DHSCR: Instruction for resetting the high-speed count comparison.............c.ccoceeveerieinieenereeeneeseeeenn 154
6.10.6 DHSZ: High-speed count range comparison instruction
6.10.7 DHST: High-speed count table comparison iNStrUCLION...............cceiiieieiiieiee e
6.10.8 DHSP: Instruction for pulse output based on high-speed count table comparison.............ccccccceerurnnne. 158
6.10.9 SPD: Frequency measuring INSITUCHON. ............c.ceiiriiieiiiieietiie ettt eb et ese s ss b es s 159
6.10.10 PLSY: High-speed pulse output iNSITUCLION. ...........cciriiiiiirinieiiirinicc ettt 160
6.10.11 PLSR: Instruction for count pulse output with acceleration/deceleration.................cccccoooveiieiniienenen. 162
6.10.12 PLS: Envelopepulse output iNSTTUCHION. .........c.ocviiiiiiiicieeeeeee et
6.10.13 PWM: PulS€ OULPUL INSIFUCHION........cuieiieieieecececeee ettt sttt a b b enas
6.11 Control calculation INSITUCHIONS. ..ottt ettt b et bt se s ebebes e s s ebesesesesesnanas
6.11.1 PID: FUNCHON INSIIUCION. ...ttt ettt e st et et e besbeneeteneenens
6.11.2 RAMP: Ramp signal output iNSITUCHION. ........c.coiviiiiiiiciiiicic ettt
6.11.3 HACKLE: Sawtooth wave signal output inStrUCLION..............ccooiiiiiirieiicc e
6.11.4 TRIANGLE: Triangle wave signal output inStrUCHION................ccoirieiiiirieieeeceeee e
6.11.5 ABSD: Cam absolute CoNtrol iNSTIUCHION............ccooviiiiirieeisee et

6.11.6 DABSD: Double word cam absolute control instruction...
6.11.7 ALT: Alternate outpUt INSTIIUCTION............ooiiiiiiceeee ettt et
6.12 ComMMUNICAION INSTIUCTIONS. ...ttt ettt s et s bt st e st b e s et e ebenees e sesesbenseseseneas
6.12.1 MODBUS: Master station communication iNStrUCHION. ...........ccccooiriiireiiee e

6.12.2 XMT: Free-port SeNding iNSIrUCHON...........ccooioiiiiiicicceee ettt se s
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6.12.3 RCV: Free-port receiving instruction

6.12.4 MODRW: Modbus read/Write iNStrUCION. ...........cooiiiieiee e 180
6.13 CRECK INSITUCTIONS........c.eeeiiiieete ettt ettt h et b st e b e st a e st en et et esese s e s etene e e b ese e e etenenes 184
6.13.1 CCITT: ChECK INSIIUCHON. .......cuiiieieiiieiee ettt ettt ee et seebene e 184
6.13.2 CRC16: CheCK INSIIUCHION..........cuiiiieicie ettt nens 184
6.13.3 LRC: CheCK INSTIUCHION........c.cuiiietiiiiciee ettt et b et b et s s b et s s sn e sesens 185
6.14 Enhanced bit proCessing iNSITUCHIONS..........c.c.iiriiiiinieirtc ettt 185
6.14.1 ZRST: Instruction for resetting bits t0 0 iN batCh...........cccooviiiiiieice e 186
6.14.2 ZSET: Instruction for resetting bits iN DatCh............c.cooooiiiiiiii s 186
6.14.3 DECO: DeCOdiNg iNSIIUCHION..........ccviiiiiieiiieieiiieeeete ettt ettt ss et et sbese b s se b esaenesseneans 186
6.14.4 ENCO: ENCOING INSIIUCHION. ..ottt ettt nes 187
6.14.5 BITS: Instruction for counting on bit in WOId............coouiiiiiiciee e 187
6.14.6 DBITS: Instruction for counting on bit in double WOrd............ccccoiiiiieiieceee e 187
6.14.7 BON: Instruction for judging on bit in word
6.15 WOrd CONTACE INSITUCHIONS........cuiuiiieieee ettt s ettt ettt eetene
6.15.1 BLD: Word bit contact LD INSITUCHION. ........cc.oiiriieieicieieeiece e
6.15.2 BLDI: Word bit contact LDl INSTIUCHION. ........cc.ooiiiiiiiciceee e
6.15.3 BAND: Word bit contact AND INSTUCHON. ..........ccooiiiiiie et
6.15.4 BANI: Word bit contact ANIINSIIUCHION...........ccooiiii e
6.15.5 BOR: Word bit contact OR iNSTIUCHON. ..........c.cooiiieiiiiiieieiieeeteeeee ettt
6.15.6 BORI: Word bit contact ORI INSIIUCHON. .......cc.oiiiiieeee e
6.15.7 BOUT: Word bit cOil OUtpUL INSTIUCHON. .......cc.ciiiiiciiieiciiccee et
6.15.8 BSET: Word bit COIl SEINSIIUCHION. ......c.eiiieiiiiieiei et
6.15.9 BRST: Word bit coil reset iNSIIUCION. ..........c.ouiiiie e
6.16 Comparison CONtACE INSITUCHIONS.............ooiiiiiiieeee ettt ettt ettt e et aeeaene e
6.16.1LD (=, <, >, <>, >=, <=): Integer comparison LDXINStrUCLION. ..........cccceuiuiurureiieieiciceieiceiceieee e 192
6.16.2 AND (=, <, >, <>, >=, <=): Integer comparison AND XinStruction............c.ccccceeueeeeereeeeeeeeee e 192
6.16.3 OR (=, <, >, <>, >=, <=): Integer comparison ORXINStruction...............cccooveveiioieieeieiceeeeeeeee e 193
6.16.4 LDD (=, <, >, <>, >=, <=): Long integer comparison LDDXinstruction...............cccecevrvvereiriririerireniernenn 194
6.16.5 ANDD (=, <, >, <>, >=, <=): Long integer comparison ANDDXinStruction..............c.ccceceeuerererererereeerenenas 195
6.16.6 ORD (=, <, >, <>, >=, <=): Long integer comparison ORD>instruction................cccecevrvreeirireeirirsenns 196
6.16.7 LDR: Floating-point number comparison iNStrUCHON..............ccoiiiiiiieieeeee s 197
6.16.8 ANDR: Floating-point number comparison iNSrUCION.............ccooiiiiiiiee e 198

6.16.9 ORR: Floating-point number comparison instruction

6.16.10 CMP: Instruction for setting integer comparison t0 ON..............ccoviieiiiiiiiiieeeeeeeee s 200
6.16.11 LCMP: Instruction for setting long integer comparison 0 ON............cccocevirieiriiicinceeeee e 200
6.16.12 RCMP: Instruction for setting floating-point number comparison to ON............ccccocevirirreiennncireeene 201
6.17 Bulk data proCcessing iNSrUCIONS. ..........cciiuiiiieeee ettt ettt b et be et et e st ae e esesseneeean 201
6.17.1 BKADD: Bulk data addition operation inStruCtion.................ccoiiiiiiiiiicicccceeeeee e 201
6.17.2 BKSUB: Bulk data subtraction operation iNStrUCtION.............c.cccoviiiriieicnnccinnecesecereecc e 202
6.17.3 BKCMP=,>,<,<>,<=,>=: Bulk data comparison inStruCtion..............c.ccccocoerieiriiininieieceeeceee s 202
6.18 Datasheet INSIIUCHIONS.........c.oi ettt ettt ettt ettt a ettt ettt eneneeas

6.18.1 LIMIT: Upper/lower limit control instruction
6.18.2 DBAND: Deadband control INSTFUCLION..........c.co.coiiiiiiiic et
6.18.3 ZONE: Zon€e CONLrOl INSTIUCHON. ........c.cuiiieieiiieieieie ettt ettt besens
6.18.4 SCL: Coordinatesetting iNStrUCHION. .........cccoviiiiiiiiiicc ettt
6.18.5 SER: Data search instruction
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6.19 Character string instructions..............ccccecoeveiniennnn.
6.19.1 STRADD: String combination instruction
6.19.2 STRLEN: Instruction for detecting the string length...............ccooviiiiiiiceeee s 207
6.19.3 STRRIGHT: Instruction for reading a string from Fight............ccooiiiiiin e 208
6.19.4 STRLEFT: Instruction for reading a string from 1ft.............ccooiiriiinnre e 209
6.19.5 STRMIDR: Instruction for reading any characters of @ String.............cccceeeininieeiniieeceeee 209
6.19.6 STRMIDW: Instruction for replacing any characters of @ String.........cccccoeveeirneiinnciinnccnnccecene 210
6.19.7 STRINSTR: String S€Arch iNSTIUCHION..........c.ccviiiieieiiieiceee et sesees 211
6.19.8 STRMOV: String transmisSion iINSTIUCHION..............ccooviiiiiieiieieeeee et enas 211

6.20 Extension file register INSITUCHIONS.............coiiiiiiieccce ettt b et se b sa s s s s 212
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6.20.2 SAVER: Instruction for writing data to an extension file register..............cccoeeviveeeiinieceeeeee 213
6.20.3 INITR: Instruction for initializing an extension regiSter..............coeiviieeiieieieieee e

6.20.4 LOGR: Instruction for logging on an extension register

6.20.5 INITER: Instruction for initializing an extension file register.............cccoevieiieircieecceeee 216
6.21 POSItIONING INSIIUCHONS......c.ociiiiiiictiiciteee ettt b bbb se s essete b e st ebessese b esseseseseebeseesesseneans 217
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6.21.2 PLSV:Variable speed pulse output iNStrUCHON..............cooioiiiiicieececeeeeeeee e 218
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6.21.4 DRVA: Absolute position CONtrol INSLIUCHION...........c.ooioiiiiicicccceeeee et 219
6.21.5 DSZR: Instruction for zero return With DOG............ooiiiiiieeee et 220
6.21.6 DVIT: Interrupt positioning iNSIIUCHON............ccoiriiiiiiiciceeeeeet ettt 222
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6.21.12 GEARBOX: Electronic gear iNSITUCHION.........c.ccoviiuiiriieiiirinictcenirtcc ettt
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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.

PIEIACE. ...tttk ek bbb bk bbb bbb bbb bbb bbbt bebene 1
Chapter 1 PrOGUCE OVEIVIEW..........ocuiieiiiieieiiieietetete ettt ettt ettt b s s s et e s e st et e s eseesess et e s eseesessese s essesessessesensesasseseeseseesens 1
1.1 ProdUuCE INTTOGUCTION. ......c.oviviiiiicicitcc etttk etttk b btttk et et b bt et ebenen 1
1.1.1 Product performance and SPECIfiCatioNS..........c.coviuiirineiiinnieiciectetceee ettt 2

1.1.2 Appearance of VC1, and VC1 series Main MOAUIES............ccccereiininieiioininieiineieictseeiei ettt ene 6

1.2 Auto Studio programming SOTIWATE............c.ceiiuirieiiiiieieeecee ettt ettt b e se s ssese s ese b esseseseseenas 6
1.2.1 BASIC CONTIGUIATION. ..ottt ettt ettt et b ettt e s et a e s et e b e s e e setene st s esenensenenen 7

1.2.2 Installation process of the Auto Studio programming SOftWare............ccceiriieiiirreeee e 7

1.2.3 Running interface of AULO STUIO............cciiieieiicecee ettt bt sene 7

1.2.4 Programming cable

1.3 Communication function.........
1.3.1 Modbus communication network
1.3.2 N:N communication network

1.3.3 Free-port network

1.1 Product introduction
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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. /0O 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 1/0
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
Auto

languages, and can

software.Furthermore, optimal security protection mechanisms are provided for user programs.

implement commissioning and monitoring through the powerful Studio programming

1.1.1  Product performance and specifications
Table 1-1 Performance and specifications of PLC main modules
Name VC5 (Planning) | VC3 (Planning) | VC2 (Planning) VC1 VC1S
8 in/6 out 8 in/6 out
12in/8 out 12in/8 out
14 in/10 out 14 in/10 out
. ) ) 16 in/16 out 16 in/16 out 16 in/14 out 16 in/14 out
Digital l/O point | 16 in/16 out 321n/32 out 32n/32 out 24in/160out | 24in/16 out
36 in/24 out 36 in/24 out
16 in/14 out/ 16 in/14 out/
2 Al/1 AO 2 Al/1 AO
Max. number of | 512 128 128 60
logical 1/0O points
Max.. number of 8 8 8 8 None
special modules
2x100 kH
. 8x200 kHz (for 3x100 kHz (for | 3x100 kHz (for z
High-speed pulse ) ) . (for
None transistor output transistor transistor .
output only) output only) output only) transistor
Y P y P y output only)
Single-phase 8200 kHz 2x50 kHz + 6x10 kHz 610 kHz
counting channel
Two-phase 4x200 kHz 1x30 kHz + 35 kHz 1x5 kHz
counting channel
Max.frequency
sum of the 1600 kHz 1600 kHz 80 kHz 60 kHz 60 kHz
high-speed
1/0 counters
Applyi
. . . . . . Applying .p;.) ving
Applying digital Applying digital Applying digital diaital filterin digital
filtering for X0 to filtering for X0 to | filtering for X0 fo?XO to X7 9 filtering for
o X7. X7. to X5. o X0 to X7.
Digital filtering L _ o Input filtering e
Input filtering Input filtering Input filtering constant Input filtering
constant range: constant range: constant range: ranae: 060 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
Inductive | 50 v AC, 80 VA
relay | load
outpu L
t amp 220V 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
transi YO-Y7:7.2 W/24 Y0, Y1:7.2
stor Inductive 12 W/24 VvV DC VvV DC é?h;l\:i \:v/zzxv\//zg\cl bC W/24 V DC
outpu | load Others: 12 W/24 ' Others: 12
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Function Description

Name VC5 (Planning) | VC3 (Planning) | VC2 (Planning) VC1 VC1S
t VvV DC W/24 VvV DC
point YO0-Y7: 0.9 W/24 Y0, Y1: 0.9
Lamp 1swioavpe | VPC YO, Y1,Y2: 0.9 W/24 V DC W/24 V DC
load ' Others: 1.5 W/24 | Others: 1.5 W/24 V DC Others: 1.5
VvV DC W/24 'V 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
St power outage
0|.'age Max. number of . Bit element:
device Bit element:
elements for All the soft All the soft full range
) . All the soft full range
which data is elements except elements except 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: T0O-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 coun.terl: ©200-C235 32-bit increment and decrement counter:
32-bit high-speed counter: C200-C235
Soft C236-C263
element 32-bit high-speed counter: C236-C263
resourc
es
Data register D0-D7999, 0-R32767 D0-D7999
Logal data VO_VE3
register
Indexing register | Z0-Z15
Special dat
re‘;?:t':r ata SD0-SD1023 SD0-SD1023 | SD0-SD1023 | SDO-SD511 | SDO-SD511
Auxiliary relay M0-M10239 M0-M10239 M0-M2047 M0-M2047
Local auxiliary LMO—LM63
relay
Special ili SM0-SM51
rerl’:;'a auxiiany | sMo-sm1023 | SMO-SM1023 | SMO-SM1023 | SMO-SM511 1
State relay S0- S4095 S0- S4095 S0- S1023 S0-S1023
.Internal tllmed 3 3 3 3
interruption
External 16 16 16 16
interruption
Interrup -
tion High-speed
counter-based 8 8 8 8
resourc | , .
o interruption
.Senal pc?rt-based 12 12 6 8
interruption
Interruption after
2
PTO output / 8 3
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Function Description

Name VC5 (Planning) | VC3 (Planning) | VC2 (Planning) VC1 VC1S
I -
.nterruptlcl)n after / 1 / /
interpolation
Interruption when
passing a / 8 / /
position
I -
nterruption at 1 1 / 1
power outage
Running time of a
. . . 2 2
basic instruction 0.09uS 0.09uS 0.09pS 0.2u8 0.2u8
Supportin
ga
SL.Jp.potting a SL.Jp.potting a Supporting a minimum
minimum of minimum of . of
. . minimum of .
) uninterrupted uninterrupted . uninterrupt
Regular | 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 o . Rep3n | PORTO: RS232
PORT1: RS485 : .
PORT1: Rs485 | PORT1:RS485
PORT2: RS485 .
PORT2: Rs485 | PORT2:RS485 PORTO:
_— PORT3: CAN .
Communication | [ o Network | PORT3: CAN PORT3: USB RS232
port rt - hetwor PORT4: Network (Note :Port 2 is expansion of PORT1:
po N
RS4
PORT5: USB port . communication port) 5485
Commu PORT : Network PORTS: USB
nication port
EtherCAT
CANopen,
Communication | Modbus-TCP,
rotocol Modbus, Modbus, free-port, N:N, and programing port protocols
P free-port, N:N,
programming
port protocol
Access Upload password
control Download password
Password type o
and Monitoring password
user Subprogram password
progra Disable upload Supported
m Disabl
protecti sa e. Supported
on formatting




VC Series Micro-PLC Programming Manual

Function Description

Name VC5 (Planning) | VC3 (Planning) | VC2 (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
numbgr 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
temperature and humidity control
Mean Relay output - - - —
time 100,000 hours, fixed on 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
220 V AC/15 1s ON/1s OFF, 3,200,000 times
Service VA/sensitive
life of
the
output 220V AC/30 | 1s ON/1s OFF, 1,200,000 times
relay VA/sensitive
contact
s
220 V ACI72 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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Name VC5 (Planning) | VC3 (Planning) | VC2 (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).

L2 OO
i EleEEECiREECIEER
i HeEEEEEEEEEEtE

———————————————**-‘j§§§}_“l;1§8H83 [* T X0 [ X7 [ X4 [ X6 [XJOIXJZ (X4 X161
485+ [S/STX1 [ X3 1%5 [ X7 [X11TX131X151X171

Port3-USB

0

Input terminal

Input signal indicators

0000000 e ]
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VE :[ CH I o D\’ Expansion port-right side

PR RUN
WR RUN ERR System state indicators

VC1-1614MAR Q0000000 N

=1 00000006,

Terminal resisitor 1200 __—1"—

Expansion port-left side

Battery port

Qutput signal indicators

S
[

Mode seletion

A A

Sernal port R5232

| Output terminal

@@

Figure 1-1 Appearance and structure of VC1, and VC1 series main modules

PORTO and PORT1 are communication ports. PORTO 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.



VC Series Micro-PLC Programming Manual Product overview

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).

Other
devices

Programming cables designed for VEICHI PLCs

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 EDT VEW LADDER PLC DESUG TOOL WINDOW HELP
BT ] AR as EHOD.ivs. e 322 @ £
BEO++ 4 ks o= e e st OO — | e

Project Manager v & X [3 MAIN x
= 321(vC1)
£ Program block

| e e e
[ MAIN

. {3 SBR.L
Project == i
£ Glol ariable ti
oo

Manager
window

TEMR BOOL.
TEME BooL.

_Instruction
qi =

(L] High-spmseme— tree

(L] Control calculatiol

OVE 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. PORTO0 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 PORTO. 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: ASCIl 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. A PLC 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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21.1

Programming resources

Programming resources and principles

Table 2-2 VC1 programming resources

Name

Specification and description

Max. number of

128 (theoretical value)

power outage

I/0 points
1o pol
) . Number of
Configuration ]
extension 15
modules
User program
] 16 ksteps
User f!le capacity p
capacity Block size 8000 D elements
. Basic instruction | 0.2 us/instruction
Instruction Anplication
speed ) PP . A few us — hundreds us /instruction
instruction
Number of iasr; |n:truct|on 32
instructions | /PPreaton 234
instruction
I/0 points 128 inputs/128 outputs (inputs: X0—X177; outputs: YO-Y177)wte?
Auxiliary relay 2048 (M0-M2047)
Local ili
ocalauxiiany | g4 (LMO-LM63)
relay
Special auxilia
pecialawdialy | 515 (SMo-SM511)
relay
Soft slement State relay 1024 (S0-S1023)
Timer 256 (TO-T255)te 2
resources"te’
Counter 256 (C0-C255)te3
Data register 8000 (D0-D7999)
Local data
) 64 (V0-V63)
register
Indexing register | 16 (Z0-Z15)
Special data
pect 512 (SDO-SD511)
register
External 16 (interruption triggering edges can be defined by users, corresponding to the rising and
input-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
Int ti t
nterruption a None

Communication

Two asynchronous serial communication ports: PORTO: RS232 PORT1

Communicatio | interface One USD port

n function Communication Modbus, free-port, N:N (VEICHI proprietary protocol, which can be applied to form 1:N or N:N
protocol communication networks)

Special High-speed X0. X1 Single input: 50 kHz

function counter ’ Simultaneous inputs of X0 to X7: The total frequency is no more than 80

12
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Name Specification and description
kHz.
X2-X5 Single input: 10 kHz
High- d
'gn-spee YO, Y1,Y2 Three independent outputs: 100 kHz (for transistor output type only)
pulse output

Digital filtering

Applying digital filtering for X0—X7 and hardware filtering for other ports

Analog

potentiometer™te
4

None

Subprogram call

A maximum of 64 user subprograms and six levels of nested subprograms are allowed. Local
variables are supported, and each subprogram can provide a maximum of 16 parameters for
information transmission. Variable aliases are also supported.

Special
function

User program
protection

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.

Clock
password

Subprogram A password is no more than 16 characters, and each character is
encryption alphanumeric and case sensitive.

Other
protective The functions of disabling formatting and upload are provided.
measures

Programming
modenoteS

Auto Studio
programming It needs to be installed and run on IBM PC microcomputer or compatibles.
softwarene

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: T0O-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: C0—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/O. Each round of tasks is called a scan cycle.

Executing the user
program
Housekeeping

Figure 2-1PLC operating mechanism

Refreshing 1/0

®  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/10
1/0 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.

[ 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.

® FElement 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 |
25 System setting Defaul value
. ® Saving Range Group 1 - =
H Elemert Starting position for Number of
G Output Table type saving Element Elements saved
% Set Tim‘e M: 413 200 A%I Clear
&) Input Filter =i o
5 256 = 100 = Clear
@ Input Point | j | j 4
i..Gh Advanced Settings I |512D Bzl |14D = 2=
Jir | |
£ EES ElE Clear
i s o= Ces
Group 2
Element Starting position for Number of
tvoe saving Element Elements saved
e S ] |
0 i) 0 i £a
= o e e |
o ] N e e
c = = s
I = I e =
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.
e oE #EH
Figure 2-2 Setting the saving range
J  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 P

After disabling formatting in the system block configuration and downloading the system block to a PLC, you
Disable formatting 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.

Download Used to restrict the download function
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User program
protection
password

Description

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

J 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
® Input point (startup mode of the input point) value retained, no battery mode, anddisable
® Communication ports (communication ports and formatting)

protocol settings) ® Special module configuration
® Interrupt priority (interrupt priority configuration) ® Communication module
® |nverter 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.

17
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System block ||
B0 System setting Default value
- ® Saving Range Group 1
H Element Starting position for Number of
Ql Output Table type saving Flement Elements saved
i % Set Tm’fle M: (12s0] 51 200 _% Clear
4] Input Filter . =
4 5: 256 :|' 100 jv Clear
.G Input Point = = 4
LG Advanced Settings 5 e | L= Clear
C: 1236 _J;l 20 __J:l Clear
i 0 _J: 0 JZI
Group 2
Element Starting position for Number of
voe saving Element Elements saved
M: = ==
3 = = :
D 2| = o]
5 = 5 e |
75 = = e |
The corfig. 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
I )

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

(R 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.

(R 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 =
B0 System setting
-2y Saving Range
Output Table {+ Disable " Freeze " config
2 Set Time
& Input Filter
5"'%|”F‘Utpf‘i"t 01234567 01234567
G Advanced Settings vo FCCCCEEC| v [CCCECCEC
Al 1 o | O O O I ¥l [EEEEEERE
vz NS SR viz | EEEEEEEE
el I Y13 | EEIEsin
&' 5o | | ] g o S| ] o o o | o o
Y5, EEEEEEEE Y5 EEEEEEEE
¥ EEEEEEEE Yo | EEEEEEREE
y7 | CCCCCCErrc v | ECEECEEDS
When the PLC is switched from RUN mode to STOP mode, all the
outputs will be disabled
The corfig. 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
HATE ELH #RED

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 |t

=3 System setting

i..Gh Saving Range Default value
- Output Table

* Set Time

& Input Filter

3 Input Point Watchdog time setting: |20 oy ms

i@ Advanced Settings

Constant scanning time [ = ms
setting: =l

Mote: The constant scanning time setting cannet 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

=20

®  Input point

Figure 2-7 shows the input point s

System setting

il Saving Range
& Output Table
& set Time
'i Input Filter
& Input Point
@ Advanced Settings

Defautt value

X0 B ms Xt [e ms

x4 |8 ms X5 |8 ms

X6 |8 ms X7. |8 ms

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

Figure 2-6 Setting the input filter

etting 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

o)

2. Disable input point

= System setting
@ Saving Range
@ Output Table
2 Set Time
i Input Filter

Defautt value
Startup mode of the input point 1
¥ Disable input paint
Input point |00 J

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

Figure 2-7 Input point setting

20

Function Description




VC Series Micro-PLC Programming Manual Function Description

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 e

=23 System setting
-} Saving Range Default value
-Bh Output Table
-G Set Time

- Input Filter The PLC will inttiglize the D registers with the
% Inout Point datablock. (The "datablock valid" and "element

. I Datablock enabled  value retained"” are both valid, and the "datablock
o valid" is in priority)

During the setting, the element value will be saved
Elemert value as image in the process of switching from STOP
L] 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 battery failure, the batteny backup data lost emor
and farced table lost emor will not be reported.

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

(R 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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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.

(RS 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

WVC-0016ENR
WC-0016ENT
WC-DBOSENR
WC-0B08BENT
B \/C-1600ENN

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.

VC-4DA Configuration

X

]T)‘r—“ Module version ]—D ]7 i
o

Input channel "

Mode 1 Avera_ge ;
sampling time

Module 1D

‘ Error status

‘ Average Ci t
D urren D 1
sampling value r sampling value r
Standard Standard
value 1 value 2
Measured 1 Measured
value 1 value 2
Qutput channel_1
Mode iclose s Channel
outout value ]_E;
Standard Standard value
value 1 2 L 4

Measured Measured
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 a 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.
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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 = 3 X [E mAN | [E Datablock | (@ INT_1 | B Extension Modules* | &3 Cross referer
(Bl 321(VEL) |Variable Name  |Variable addr. |Comments
EI_ Program block 1 Start | X0 SCart button
~{m MAIN 2 |atop |X1 Stop button
..... T SBR_1 3 | reset | X2 _EReset button
L INTL 4
| Global variable t] JI-2
----- =) Data block

E-Z System block
----- fg Extension Modult
&-& Cross reference t

M B Claraed s e

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 I/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.

& 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.

(RS 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.

A 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

241  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

9 Whether recompilation is needed before the download
< (without compilation, all the previously compiled files will be downloaded)

Cow ]

Figure 2-17 Tips for recompiling the program

(R 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 g|
Program name ||
Lacation tings\Adminisratar My Documents\ E]
PLC type
Default editar
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
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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.

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

SD21 ‘ Error record 1

e

sSD22 ‘ Error record 2

!

SD23 ‘ Error record 3 ’—\/
SD24 ‘ 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.
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Figure 2-20 PLC information

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.

3 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.
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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.

245 Checking PLC information online

PLC information
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
in Figure 2-21.

PLC Info X
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CPU type ve1
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PLC time

The PLC time function can be used to display and set the current time of PLCs, as shown in Figure 2-22.
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Figure 2-21 Current operation information of the PLC
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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.

246 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
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 EI

address  data type |value yesfno | OK
"o B00L 0F AN 2 -

Cancel

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 value yes/no | OK
10 BOOL 1] A -

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:

i MAIN |

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

IE BOCL

AT
Dvwl

BT
Evivwl

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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Cancel

Figure 2-26 Unforce

® Element monitoring table
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.

o MAIN | @ EMT_1 *

display format| current value new value
Decimal

Binary OFF

|Binary < oN

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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address value display type | [ Read fromRAM

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

VC1S VC1 VC2(Pianning) | VC3(Pianning) | VC5(Pianning) N“mi:ered
Soft 36 inputs 128 inputs 256 inputs 512 inputs 512 inputs
clement 24 outputs 128 outputs 256 outputs 512 outputs 512 outputs
rESOUICeS 1/0 points (inputs:X0—X47 |(inputs:X0—X177; |(inputs:X0-X377; |(inputs:X0—X777;|(inputs:X0—X777; Octal
note 4 outputs:Y0-Y27) |outputs:YO-Y177) |outputs:YO-Y377) |outputs:YO-Y777 |outputs:YO-Y777
note 1 note 1 note 1 )note 1 )note 1
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N
VCi1S vCi VC2(Pianning) | VC3(Pianning) | VC5(Pianning) “mi:ered
2048 10240 10240
Auxiliary rel 2048 (MO-M2047 (2048 (MO-M2047 Decimal
uxiliary relay | 1o mpoazy 2048 (MO-M2047 12048 (MO-M2047) | 1o \110230)  [(Mo-M10239) ecima
Local auxil Decimal
r;:jnjeusx' 'Y |64 (LMO-LM63) |64 (LMO-LM63) |64 (LMO-LM63) |64 (LMO-LM63) (64 (LMO-LM63) | — o2
Special 512 512 1024 1024 1024 Decimal
auxiliary relay |(SMO-SM511) | (SMO-SM511)  [SM0-SM1023)  [(SMO-SM1023) [(SMO-SM1023)
State relay  |1024 (S0-S1023)[1024 (S0-S1023) [1024 (S0-S1023) |4096 (SO—S4095)[4096 (SO—S4095)| Decimal
Timer 256 256 256 512 512 ( Decimal
(TO-T255)%2 | (TO-T255)%e2  (TO-T255)02  [(TO-T511)we2  (TO-T511)wote2
ountor 256 264 256 307 307 Decimal
(CO-C255)°e® |(CO-C263)™3  [(CO-C255)°3  [(CO-C307)™3 [(CO-C307)te3
8000 8000 Decimal
Data regist DO-D7 DO-D7 DO-D7
ata register ~8000(D0-D7999)(8000 (D0-D7999) (8000 (DO-D7999) | o™ ocoo | o oo
32768 32768 Decimal
Data register R |/ / /
ataregister (RO-R32767)  |(RO-R32767)
Local dat Decimal
ccalada ey \o-ve3) 64 (VO-V63) 64 (VO-V63) 64 (VO-V63) |64 (VO-V63) ecima
registermte 5
Indexi Decimal
ndexing 16 (Z0-z15) |16 (20-z15) 16 (20-215) 16 (Z0-z15) |16 (20-215) ecima
register
Special data  [512 512 1024 1024 1024 Decimal
register (SDO-SD511)  |(SDO-SD511)  |(SD0-SD1023)  |(SDO-SD1024) |(SDO-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 1/0O 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
1/0 refresh phase of PLC scan cycle mode, as shown in o
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 I/O.
The delayis related to the input filter, communication,
housekeeping, and scan cycle.

]\ j [
Executing the user
Input filtering

program
Button\ E:Zl Executin
s g and

contact displayi
s, etc. % é

Communication
ng the
Output relay delay

Housekeeping

devices

Refreshing 1/0

L] *

3.1.4

Figure 3-2 Schematic diagram of 1/O refresh

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 °
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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 /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 YO0-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 |M elements for
State data is saved at power|which data is not
outage saved at power

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-S19: initial step flag
Others: general step flag

Elements addressing mode
Decimal, starting with 0

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

Sign bit

rworssemen || [ | [ [ [[[[[[[[fse
k .

16 bits

Figure 3-3 T elements

Classification
According to the timing precision, T elements are
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outage
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".

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

S elements for which
State data is saved at
power outage

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.

Available forms
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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

3.1.7

T elements for which| T elements for
State data is saved at which data is not
power outage (for saved at power
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

FI T3
. ]

16 bits

Sign bit
16-bit counter

Sign bit
32-bit counter ‘
| 16 bits

f

‘MSB LSB
R
T

[1] \WHHHHHHH

16 bits |

3.1.8

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

Data register

Element mnemonic
D and R elements

Function
As data elements, D or R elements are used as
operandsin manycalculation and control instructions.

Elements addressing mode
Decimal, starting with 0

Data type
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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.tlng n?structlo.n
counter 16-bit cyclic counting
instruction
32-bit increment and
32-bit i t and
C200-C235 t increment an decrement counting
decrement counter |, .
instruction
C236-C263 32-bit high-speed .ngh-sp'eed I/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".

Each D or R element is a 16-bit register that can store
16-bit data, such as 16-bit integer.

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.
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o Dn element
Sign bit VSB (n: 0-7999)

Single word D element LSB
. 16bits |
. . Dn element Dn+1 element
st 18 n o700 | o5 et
Double word D etement ([ [] 11| [T [ [TTITT [T [/ {[I]]1]
L 16 bits L 16 bits J

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

A 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.

®  Value assignment

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.

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.

® Elements addressing mode
Decimal, started with 0.

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

(A8 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.

. SM10-SM12: respectively the clock square-wave
cyced at 10 ms, 100 ms, and 1 s
(flipping-overtwice in a cycle).

. 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.

(B8] Note
You cannot assign values to read-only SD elements.

Data type
Word, and doubleword (integer)elements.

Available forms
Storage and calculation of integers

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

R Note

You cannot assign values to read-only SD elements.
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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)".

® FElements 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

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.

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.

state needs to be obtained according to the interface
parameter transfer function.

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.

® Method



VC Series Micro-PLC Programming Manual

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 (Y0, Y01, Y02 and Y03), (Y04, Y05, Y06 and Y07), 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. K8MO indicates a double word made up of a bit string of 32 bit elements: MO, M1, M2, M3... and M31.

Soft element and data

® 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 K2MO). 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 K1MQ".
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.
® [ndexing example

1. Bit element indexing example LD MO1

LD MO1 SFTR X6 MO 8 2

MOV 6 Z1 The addressing process is as follows:

SFTR X0Z1 MO0 8 2 Z1=6

The preceding instructions are in effect equal to: X0Z1 =X (0+21) = X6

4
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2. Word element indexing example LD MO1

LD MO1 MOV D130 DO

MOV 30 220 The addressing process is as follows:
MOV D100Z20 DO Z20=30

The preceding instructions are in effect equal to: D100 220 = D (100+220)= D130

® Notes of the indexing mode
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, D7999Z0 (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 MOV K1X0Z10 DO

conjunction with the indexing mode. For example: K1X0Z10. The preceding instructions are in effect equal to:

In this mode, you need to determine the start bit element

address through the Z addressing, and determine the length LD M1

of the bit string through the Kn addressing. MOV K1X3 DO

For example: The addressing process is as follows:
LD M1 Z10=3

MOV 3 210 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 0x 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 DO0", 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 DMQOV 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 Signed 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
Cc T
BOOL X Y M S LM SM
INT Constant KnX KnY KnM KnS KnLM | KnSM D SD C T \% 4 R
DINT Constant KnX KnY KnM KnS KnLM | KnSM D SD C \% R
REAL |Constant D \% R
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Data type

Soft elements

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

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

data.

) )
=

Note

1
4
2
8
3
4

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

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

<

~

n<

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

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 Appllcatlon Valid range Remarks
instance

Pemmal constant (16-bit signed 8949 30768432767

integer)

Decimal constant (32-bit signed | _, 47463646 | —2147483648—+2147483647

integer)

Hex constant (16-bit) 16#1FE9Q 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#O-8#177777 meaning.

Octal constant (32-bit) 8#71732 8#0-8H3TTTTTTTTTT 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 1111111111111 determined by data types of these
operands.
Compliance with the IEEE-754
standard.

Single-precision floating-point —3.1415E-16 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.
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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. Itis 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
LS PB CR _|X0= =T1= =X1= c YO 3
/g X2 X3
LS2 SS

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 (1F): 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 (#2): 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
MO M1 M2 MO M%—\ YO
N3 i i {1 | 1 T} ~ I
MO M1 NS Energy flow No.1
i i i |
M1 M1
- = Energy flow No.2
MO M1 M1 MO A Y1
N4 {m} 1} {1} L < N >
M3 Y2
Energy flow No.3 — < >
Three energy flows - 999
[ mov L=t Do ]
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 instance of converting a LAD into an IL.

LAD 1L
LD X0
OR X1
AND X14
MPS
ouT YO
X0 X14 Y0 AND X1
| | I | C J ouT Y1
X1 X1 Y1 MPP
— e AND X2
X2 Y2 MPS
—C 2 ouT Y2
X3 X4 Y3 AND X3
— /A < AND X4
X5 X6 ¥4 ouTt Y3
— MRD
17 X10 LD X5
— AND X6
i LD X7
— 2 AND X10
ORB
ANB
ouT Y4
MPP
ouT Y5

413 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.

4.2

[*Validating step state SO0 in the first scan cycle of the user
program*/

Su1
— —{ SET S0 ]

I*Processing step state S0*/

S0 Y0

p—g S )—K< D)
(L)
b—{ SET S20 ]

I*Processing step state S20*/

S20 4
—<S D
[} S0
—< )

{ RET ]

Figure 4-3 Application instance of SFC

Program Elements

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

programming.

421 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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422 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

431 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+1
Delete Row Ctrl+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

IOpen the first button | [ Ok, 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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= MAIN * ] E| EMT_1* |

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

*Open the first button*

_|:-:: Mz - e )
._..{W‘ t:‘

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.

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

Variable Name Variable addr. Comments

o [en |us [ [0 |1

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 |Con
I - BOOL
TEMD ~Tata 1t
- vas SVvl
TEMP BOOL
X0 IO 0

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 *

|“a:1=.b;e addr. |Variable Name e Type a 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 * | [E1 EMT_1 * | & Global variable table * |

[variable addr. |variable
\
\
|

SzopBusson  TimexD

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

441 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.
442 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.

52



VC Series Micro-PLC Programming Manual Programming concept

® MAIN—SBRO0—SBRO (recursive call, illegal)

® MAIN—-SBR0—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

444 SBR parameter transfer

If local input or output variables are defined in the SBR when a SBRis 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.

445 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 SMoO
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 Type Data Type |Comments
Vo IN1 IN | INT
Vi IN2 IN | INT
_ IN_OUT BOOL
V2 OUT1 oUuT INT
- TEME .33'31
TEMP BOOL
M0
—{ aop 70 1 2 ]

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_132DO0

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

or returned when the SBR is 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.

= MAIN * | [ SBR_1 *|

Variable addr. |Variable Name |Variable Type |Data Type |Comments
TE BOOL
TE BOCL
TEMP BOCOL
—()—’{ CALL  S8BR.1 3 2 Do ]|

Invoke Subprogram

suprogren | EE TN - |

Variable me varisble a variable ty data type
N Vo ¥ INT 3
N2 vi TN IFT z
0UT1 vz [out T 0

import val\" comment

[ o

] [ coneel ]

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 MO 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.

4.5 General information of the instructions

451 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.

452  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
LAD: Applicable VCIS VC1 VC2 VC3 VC5
LD model
WA _
— |—‘—C J Influenced flag bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M | 8§ [ LM | sM | | Dxy | | ¢ | T | |
Operand description Application instance
M 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 nngtltazfinn instaYrEIce
(state: ON) or disconnect (state: OFF) ' o
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
ffffffffff /
— 1T ) Influenced flag bit
IL: LDI  (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X | Y [ M | § [ M| sM | | Dxy | | ¢ | T | |
Operand description Application instance
S: Source operand Mo 10 LDI M
I—-—( - 0
Function description OouT Y0
When MO0 is OFF, the Y is ON.
Connecting to the left bus to connect en MO is OFF, the YO outputis O
(state: ON) or disconnect (state: OFF)
the energy flow.
5.1.3 AND: NO contact and instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
AND
— / Influenced flag bit
— = 2
IL: AND (S) Step length 1
Operand| Type Applicable soft element Indexing
S BoOL| X | Y | M | 8§ [ LM | SM | | Dxy | | ¢ [ T | |

Operand description

Application instance
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S: Source operand
Function description

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
the current energy flow.

LD MO
I ] M1 0
—- |l (M > AND M1
OUT YO

When MO0 is ON and M1 is ON, the YO output is ON.

5.1.4  ANI: NC contact and instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
ANI
———————— 1/ Influenced flag bit
| g
i | —C )
IL: ANI (S) Step length 1
Operand[Type  |Applicable soft element Indexing
S BOOL [X M S M sm | Pxy | c [ | |
Operand description Application instance
S: Source operand o - - LD MO
} 'y ANl M1
Function description : - =
OuT YO

Performing the "NOT" operation on the ON/OFF
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

When MO0 is ON and M1 is OFF, the YO output is ON.

energy flow.
5.1.5 OR: NO contact or instruction
Applicable model | VC1S VC1 VC2 VC3 VC5
1| ¢ 2
LAD:
"""""""" Influenced flag bit
IL: OR (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M | § [ LM | sM | | Dxy | | ¢ | T | |
Operand description Application instance
- MO 10
S: Source operand - > LD Mo
Function description m OR M1
— OouUT YO

Performing the "OR" operation on the ON/OFF
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

When MO0 or M1 is ON, the YO output is ON.

| LAD:

Applicable model | VC1S VC1 VC2 VC3 VC5
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1| ¢ )
Influenced flag bit
IL: ORI (S) Step length 1
Operand| Type Applicable soft element Indexing
S BoOL| X [ Y [ M | 8§ [ LM | sM | | Dxy | | ¢ | T | |

Operand description Application instance
S: Source operand mi 1o

LD M1

— |
Function description ORI M2
Mz

OUT 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
ouT
S Influenced flag bit
— < D
IL: OUT (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M | § [ LM | sSM | | Dxy | | ¢ | T | |
Operand description Application instance

S: Source operand M1 1o LD M1
. » .- OUT YO0

Function description

When M1 is ON, the YO output is ON.

Assigning the value of the current energy flow to
the designated coil (D).

5.1.8 ANB: Energy flow block and instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
/ANB/ o
| | o—— —C(
- | L1 Influenced flag bit
Energy flow Energy flow

block 1 block 2
IL: ANB Step length 1
Operand description Application instance
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Function description LD MO
OR M1
Conducting "AND"operation on the MO Mz i
1 il + > LD M2
energy flow values of two energy
flow blocks, and then assigning the L L] OR M3
. — — ANB
obtained result tothe current
energy flow. ouT Yo
When either MO or M1 is on, and either M2 or M3 is ON, the YO
output is ON.
5.1.9 ORB: Energy flow block or instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Energy flow
| ~_block1
— I N | —C
‘ ‘ L +\ Influenced flag bit
| — 1 I, R ORB
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 Mz 1
{7 il < > LD M3
energy flow values of two energy
flow blocks, and then assigning M3 M4 AND M4
the obtained result to the current ORB
energy flow. outT Yo
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
/MPS
| F—— | £ J
|} ¢ 3 Influenced flag bit
— —<
IL: MPS Step length 1
Function description Note:
Pushing and storing the current It is not allowed to use MPS instructions(without MPP instructions
energy values for the energy flow among them) for over 8 consecutive times in only one ladder
calculation of subsequent output diagram network,otherwise the energy flow output stack may
branches. overflow.

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

— ——— —=<C )

/!'—|I—( )

MRD c 3

Applicable model

VC1S VC1 VC2 VC3 VC5

Influenced flag bit

IL: MRD

Step length

5.1.12

Function description

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

MPP: Output energy flow stack pop instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— ——¢ D]
— D) Influenced flag bit
e
MPP
IL: MPP Step length 1

5.1.13

5.1.14

Function description

Performing the Pop operation on the
energy flow output stack, andassigning
the popped value to the current energy
flow.

EU: Rising edge detection instruction

Application instance

M1

Mz

M3

LDMO
MPS

10 AND M1
ouUT YO

1 MRD
AND M2

12 OUT Y1
MPP
AND M3
OUT Y2

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
EU
! |} :T: C b Influenced flag bit
IL: EU Step length 2
Function description Application instance
Comparing the state of the input energy
flow in the current scan with that in the last LD MO
scan. If the energy flow rises (OFF—ON), | = S s 10 ; EU
the output in the current scan cycle is SET YO

valid.

ED: Falling edge detection instruction

LAD:
ED
— ————<C D

Applicable model

VC1S VC1 VC2 VC3 VC5

Influenced flag bit

IL: ED

Step length
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Function description

Sequence chart of the application instance

Comparing the state of the input energy flow

Application instance

M2

in the current scan with that in the last scan. If ON
the energy flow falls (OFF—ON), the output in M ————— orF
the current scan cycleis valid. ON
2 OFF
ON
LD M2 “ OFF
. MPS
‘ L Y3 OuUT Y2
< p) MPP Note
ED In LAD, the rising edge contact andfalling edge contact
ouT Y3 instructions need to be used in series rather than in

1. In two consecutive scan cycles, the states
of M2 contact are OFF and ON respectively,
and the EU instruction detects a rising edge

change, so that Y2 outputs an ON state with a bus directly.
scancycle width.

2. In two consecutive scan cycles, the states

parallel with other contact elements.

In LAD, the rising edge contact and falling edge contact
instructions cannot be connected to the left energy flow

The following figure shows an example of incorrect use

of M2 contact are ON and OFF respectively,

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

of EU and ED instructions in LAD.

CO'—|M0
— 4 T )T‘(}—‘

Y2
14+ b

+ YB b}
xj
+

LAD:
|—|-r|—c b

Applicable
model

VC1S VC1 VC2 VC3 VC5

Influenced flag bit

IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M | 8§ | LM | sM | | | | ¢ | T | |
Operand description Application instance LD Mo
OuUT YO
S: Source operand no ni
| LDP M1
Function description
ni 1 INC DO

The LDP command is used to fetch the
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rising edge of the contact signal When MO is ON, the M1 output is ON. At this time, M1 changes

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

) . invalid and DO remains 1.
then the contact is effective,

On the next scan, the contact becomes
invalid

5.1.16  LDF: Falling edge of contact

LAD: Applicable VC1S VC1 vVC2 VC3 VC5
'_‘*I"—( J model
Influenced flag bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL X | Y | M | S | LM | SM | | | | C | T | |
Operand description Application instance LD Mo
OUT YO
S: Source operand Mo it}
. LDF M1
i ipti M 0
Function description i B ] INC DO
The LDF command is used to fetch the
falling edge of the contact signal When MO is ON, the M1 output is ON. At this time,If M1
The falling edge jump of the changes from ON to OFF and remains valid for 1 scanning
corresponding signal is detected in, cycle, DO performs increase 1. In the next scanning cycle, M1

then the contact is effective, will be invalid and DO remains 1.

On the next scan, the contact becomes
invalid

5.1.17  ANDP: Rising edge of contact

LAD: Applicable
VC1S VC1 VC2 VC3 VC5
model
F— 141 5
I Influenced flag bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL X | Y | M | S | LM | SM | | | | C | T | |
Operand description Application instance LD MO
i i OUT YO
S: Source operand =
LD SMO
Function description ANDP M1
The ANDP instruction is to participate in - M rome o INC DO

the AND operation of the rising edge of
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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.

LAD: Applicable
VC1S VC1 vVC2 VC3 VC5
i n > model
Influenced flag bit
IL:LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL X | Y | M | S | LM | SM | | | | C | T | |
Operand description Application instance LD MO
i i OUT YO
S: Source operand =
LD SMO
Function description ANDE M1
The ANDF instruction is to participate in o Mb—[ e oo 1 INC DO

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.

Applicable
model

VC1S VC1 VC2 VC3 VC5

Influenced flag bit

LAD:
}
,: |
(S)

IL:'LD Step length 1
Operand| Type Applicable soft element Indexing
S BOOL | X | Y | M | S | LM | SM | | | | C | T | |

Operand description
S: Source operand

Function description

The ORP instruction is to participate in
the OR operation of the rising edge of

the contact.

5.1.20 OREF: Falling edge of contact

Application instance LD MO

o n1
L > OuUT YO

LD M2
ORP M1

w2 1
T Ivc Do ] INC DO

n
{1

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.

LAD:

Applicable
model

VC1S VC1 VC2 VC3 VC5
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Influenced flag bit

IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S [BooL| X | Y [ M | S [ LM | SM | | | | ¢ | T | |
Operand description Application instance LD MO
"o m 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 w1
—

h .
the 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.

5.1.21 PLP: Rising edge output instruction

LAD: Applicable
VCI1S VC1 VC2 VC3 VC5
|—< 1 FF (D) ] model
Influenced flag bit
IL: LD (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL| X [ Y [ M | § [ LM | sM | | | | ¢ | T | |
Operand description Application instance LD M2
PLP YO
S: Source operand
nz OFF LD YO
. - PLP Y0 1
Function description o 4 INC DO
The PLP instruction is to take the rising o INC DO ]

edge of the output signal. If the rising
edge of the output signal is detected in

) . i When M2 is ON, the YO output is ON and remains valid for 1
this scanning, the output contact will be

ON. In th ) ] o th scanning cycle, DO performs increase 1. In the next scanning
. In the next scanning cycle, the ) , , .

.g y 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
model

VC1S VC1 VC2 VC3 VC5

LAD:
|—< [ FIF m 1
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 Application instance LD M2
PLF YO
S: Source operand nz OFF
PLF Y0 1 LD YO
Function description ¥0 0 INC DO
—{ INC DO ]

The PLP instruction is to take the
Falling edge of the output signal. If the
falling edge of the output signal is
detected in this scanning, the output
contact will be ON. In the next scanning

When M2 changes from ON to OFF, the YO output is 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.
cycle, the contact of the output will

become invalid.

5.1.23 INV: Energy flow negation instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|| C ]
BN Influenced flag bit
INV
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
| | it C J
X MzJ X
ﬁ%'
5.1.24 SET: Coail set instruction
LAD: Applicable model VCI1S VC1 VC2 VC3 VC5
|—| b—_{ SET o ] Influenced flag bit
IL: SET (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL | Y | M| S [ M ] sM | | Dxy | | ¢ | T | |

Operand description Application instance
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S: Source operand
Function description

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

0] [u);)
SET M1

LD MO
SET M1

Function description

5.1.25 RST: Coil reset instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|—| F— RsT 22 ] Influenced flag bit
IL: RST (S) Step length 1
Operand| Type Applicable soft element Indexing
S BOOL | Y | M| S [ M ] sM | | Dxy | | ¢ | T | |
Operand description Application instance
S: Source operand o OFF LD MO
B W ] RST M1

Note

Resetting the specified bit element (D) to
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
|—| - nop ] Influenced flag bit
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
F— ——me 1 Influenced flag 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 | VCIS VC1 VC2 VC3 VC5
Ii[ MCE. ¢8> 1 Influenced flag bit
IL: MCR (S) Step length 1
Operand| Type Applicable soft element Indexing
S INT Consta
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
I L S R ] LD Mo
MC 0
SMO YO
— —C O LD SMO
OUT YO
LoweR o ] 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.

SFC instructions

5.3.1  STL: SFC state loadinginstruction

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
— —— MC 1 1—
SHO SM47
—<
M1
— ——1 MC 2 1I—
{ MR 1 ]
SMO M100 >
— —C D)
{ MR 2 ]

Note: It cannot be wused in SFC
programming.

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
—< 5 >— Influenced flag bit
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
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.

5.3.2 SET Sxx: SFC state transition instruction
LAD: Applicable model | VCIS VC1 VC2 VC3 VC5
—~<s>—— —{ s ] Influenced flag bit
IL: SET (D) Step length 3
Operand| Type Applicable soft element Indexing
D [BOOL [ [ [ [Is [ [ ]

Operand description

D:Destination operand

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.

5.3.3 OUT Sxx: SFC state jumpinstruction
LAD: Applicable model | VCIS VC1 VC2 VC3 VC5
—s || ¢ D Influenced flag bit
IL: OUT (D) Step length 3
Operand| Type Applicable soft element Indexing
D [BOOL [ [ [ Is [ [ ]

Operand description

D:Destination operand

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.

5.3.4 RST Sxx: SFC state reset instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
I i | [RST @) 1 Influenced flag bit
IL: RST (D) Step length 3
Operand| Type Applicable soft element Indexing
D _|BooL . [ [ [ [s I I

Operand description

D: Destination operand

5.3.5 RET: SFC program segment end instruction

Function description

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

LAD:
L RET ]

Applicable model | VC1S VC1 VC2 VC3 VC5

Influenced flag bit
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| IL: RET

| Step length

! |

Function description

Indicating the end of a segment of the SFC program.

Note

It can be used only in the main program.

5.4  Timer instructions
5.4.1  TON: Turn-on delay timing instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— —L v @ s 1 Influenced flag bit
IL. TON (D) (S) Step length 5
Operand| Type Applicable soft element Indexing
D INT T
s INT Co:fta KnX | KnY | KnM | KnS [KntM|knSM| D [sD| c | T | v | z | R N
Operand description Application instance
D: Destination operand i s ; LD MO
™mE Ti 4
S: Source operand " i 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 O’?‘ -
Telement to ON when the timing value is more than MO OFF
ey e
or equal to the preset value (S). 1035 j04siON
Ll oFF T1=32767 (max.)
3. Stopping timing, resetting the timing value to Tt timing coil -~ e
zero, and setting the timing coil output to OFF { T1e3 ‘T1=4
when the energy flow is OFF. T4 timing value —— \—ﬁ:O
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
— ——< Tor @ (s ] Influenced flag bit
ILTONR (D) (S) Step length 5
Operand| Type Applicable soft element Indexing
D INT T
s INT Co:fta KnX | KnY | KnM | KnS [KnLM|KnSM| D |[sD | ¢ | T | v | z | R N
Operand description Application instance
D: Destination operand 0] 32767 LD MO
TONE T1 5 ]
55 d i - TONR T1
: Source operan HI 5
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Function description LD ™
OUT YO
1. Timing the specified T element (D) when the
energy flow is valid and the timing value is less Sequence chart of the application instance
than 32,767 (the timing value increases with the
time), and remaining in 32,767 after it is reached. ﬁ N
Mo OFF
2. Setting the timing coil output of the designated T fooel 524 ON
element to ON when the timing value is more than o | OFF T1=32767 (max.)
T1 timing coil t : ——
or equal to the preset value (S).
3. Stopping timing, and remaining the current T1 timing value
timing coil and timing value when the energy flow
is OFF.
5.4.3 TOF: Turn-off delay timing instruction
LAD: Applicable model VC1S VC1 VC2 VC3 VC5
— —— Tor @ (s) 1 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 | ¥
Operand description Application instance
D: Destination operand LD MO
- - TOF T
S: Source operand —— —{ TOF TI 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 oFF oFF
when the timing value reaches the preset value T1 timing coil 0.55
(S), and then remaining in the preset value. n-e
o T =0 T1 =0
3. Not timing when the timing has not started but T tming 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
LAD: Applicable model VC1S VC1 vC2 VC3 VC5
|—| F— TMON (0 s) ] Influenced flag bit
ILTMON (D) (S) Step length 5
. Indexi
Operand| Type Applicable soft element ng
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D INT

s INT Co:fta KnX | KnY | KnM | Kns

KnLM KnSM| D SD C T \ 4 R J

Operand description

D: Destination operand
S: Source operand
Function description

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

2. Keeping timing and keeping the timing coil
output ON no matter how the energy flow changes
when it is in the timing state (the timing length is
determined by S).

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

551 CTU: 16-bit increment counterinstruction

Application instance

LD MO
] OFF
™ON  Ti 5 ] TMON T1 5
" : W LD T1
OUT YO

Sequence chart of the application instance

ON ON
OFF !
MO—— L !
! . LON |
OFF ‘ OFF L

T1 timing coil —— i i !
055!T1=5| 055 |

T1 timing valueTjo/l_-/L

T1=0

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— —t v w ) ] Influenced flag bit
ILCTU (D) (5 Step length 5
Operand| Type Applicable soft element Indexing
D INT C
s INT Co:fta KnX | KnY | KnM | KnS |KntM|knsM| D |sD | c | T | v | z | R y

Operand description

Application instance

D: Destination operand LD MO
Mo 3
S: Source operand CIr - Co 3 1 cTu co
] o 3
Function description - LD COo
1. Increasing the count value of the specified16-bit ouT Yo
counter C (D) by 1 when the input energy flow changes Time sequence diagram instance
from OFF to ON (rising edge change).
ON ON
2. Remaining in the count value when it reaches 32,767.
OFF
MO ;
3. Setting the counting coil to ON when the count value is 5 ! ON
larger than or equal to the preset point (S).
CO0 counting coil 4‘Oi,7}
Note | | .
o co-t o2 O
Setting the address of the 16-bit counter C (D) to a value C0 count value™2=2
ranging from CO to C199.
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5.5.3

5.5.2 CTR: 16-bit cycliccountinginstruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— ——+ o o} s} ] Influenced flag bit
IL: CTR (D) (S) Step length 5
Operand| Type Applicable soft element Indexing
D INT C
s INT Co:fta KnX | KnY | knM | KnS |kntM|knsM| D | sD| ¢ | T | v | z | R N
Operand description Application instance
D: Destination operand | Mo 1 LD MO
CTR ca 3
CTRCO0 3

S: Source operand
Function description

1.
counter C (D) by 1 when the input energy flow changes

Increasing the count value of the specified 16-bit

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).

3. Setting the count value to 1, and the counting coil to
OFF when the count value reaches the preset point
(S),and the input energy flow changes from OFF to ON
again (rising edge change).

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.

Sequence diagram of the Application instance

ON ON ON ON  ON ON
Mo ‘ : |
3 : ! ON | : ! ON
| OFF ! OFF !
CO counting coill ———————
i { ool CO=3 ! noe
| co=1 | CO=2 _, | CO0=3

CO count value Co=0;

DCNT:32-bit increment and decrement counting instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|—| — DoNT @) (s} ] Influenced flag bit
IL.DCNT (D) (S) Step length 7
Operand| Type Applicable soft element Indexing
D DINT C
s | DINT Co:tSta KnX | KnY | KnM | KnS |KnM|knsM| D |sD | c | T | v | z | R v
Operand description Application instance
D: Destination operand LD MO
bl g 2 DCNT C235
S: Source operand |—< — ©ICWT 235 Do 1 Do

Function description

75

Sequence diagram of the application instance



VC Series Micro-PLC Programming Manual

Basic instructions

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
b