VC Series Micro-PLC Programming Manual

Version: V1.1
Date: 2021-05-15

Suzhou Veichi Electric Co., Ltd. provides customers with a full range of technical support services. You can
contact the local office or customer service center of our company, or directly contact our headquarters.

Suzhou Veichi Electric Co., Ltd.
All rights reserved.The content of the manualis subject to change without prior notice.
Suzhou Veichi Electric Co., Ltd.

Address: N0.1000 of Songjia Road, Guoxiang Street, Wuzhong Economic and Technological Development
Zone, Suzhou

Hotline: +86-0755-29685680

Website: www.veichi.com



VC SerieBLMiRrogramming Manual Preface

Preface

I ntended 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.

B

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

1.  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.

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

English names of the instructions, respectively, which makes the reading easier.

Rel atedmeamwmt s and references

>

You can also refer to the following manuals:
A VC1l Series PLC User Manual
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6.5.6 DINT: Instruction for convert a floating-point number to a [oNg INtEGET ........ccoviiieiiiiiee et
6.5.7 BCD: Instruction for converting a word t0 @ 16-bit BCD COUE.........c.coouuiiiiiiiieiiiiieeiiiee e
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6.5.19 LCNV: Project CONVErSiON INSTIUCTION ........coiiiiiiiiiiiitee ettt e e e e e e e e e e s innneeeeas
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Tabl-2 Rerformance and specifications of
N V Gl PI I€i Ve Ve VCl1 VC1S
ame antl FPl ani€i n| TPl ani€i n
8in/6 out 8in/6 out
12 in/8 out 12 in/8 out
14 in/10 out 14 in/10 out
Digital 1/O point 16 in/16 out 16 in/16 out 16 in/16 out 16 in/14 out 16 in/14 out
9 P 32in/32 out 32in/32 out 24 in/16 out 24 in/16 out
36 in/24 out 36 in/24 out
16 in/14 out/ 16 in/14 out/
2 Al/l1 AO 2 Al/1 AO
Max. number of | g, , 512 128 128 60
logical I/O points
Max..number of 8 8 8 8 None
special modules
2x100 kH
. 8x200 kHz (for | 3x100 kHz (for | 3x100 kHz (for z
High-speed ) ) . (for
None transistor output | transistor transistor .
pulse output only) output only) output only) transistor
Y. P Y. P Y. output only)
ingle-ph
Smg? pnase 8x200 kHz 2x50 kHz + 6x10 kHz 6x10 kHz
counting channel
Two-ph
wo-phase 4x200 kHz 1x30 kHz + 35 kHz 15 kHz
counting channel
Max.frequency
I/0 sum of the high- 1600 kHz 1600 kHz 80 kHz 60 kHz 60 kHz
speed counters
Applyi
. . . . . - Applying 'pp ving
Applying digital Applying digital Applying digital diaital filterin digital
filtering for X0 to filtering for X0 to | filtering for X0 9 9 filtering for
for X0 to X7.
L X7. X7. to X5. S X0 to X7.
Digital filtering L _ o Input filtering .
Input filtering Input filtering Input filtering constant Input filtering
constant range: constant range: constant range: N constant
" " " range: 07 60 "
0i 60 ms 0i 60 ms 01 60000 us ms range: 07 60
ms
Max. . 2 A/ 1 point
Resistive . .
curre load 8 A/ 4 point group common terminal
nt of 8 A/ 8 point group common terminal
the | i
nductive | 520 v AC, 80 VA
relay | load
outpu
Lamp
t 220 V AC, 100 W
. load
point
Max.
curre | Resistive | Output point: 0.5 A/1 point
ntof | load Others: 0.5 A/1 point; 0.8 A/4 point; 1.6 A/8 point
the Above 8 points, the total current increases by 0.1 A for each addition point

1

c o nwnheicltee d
netsworTkih & hr o
cyt pvnt chulsem@md lo e
eacbwinpdpaenit ntwwiptr o gr ammi mgdopéhs eer sesandar di zed
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N V Gl Pl I€i Ve Ve vVCl1 VC1Ss
n I€i . )
ame a Pl an®i n| TPl ani€i
transi YOi Y7: 7.2 W/24 YO, Y1: 7.2
t Inducti VvV DC YO, Y1,Y2: 7.2 W/24 V DC W/24V DC
stor 1 Inauetive 1 15 wirea v be
outpu | load Others: 12 W/24 | Others: 12 W/24 V DC Others: 12
t VvV DC W/24 V DC
point YOi Y7: 0.9 W/24 Y0, Y1: 0.9
Lamp V DC YO, Y1,Y2: 0.9 W/24 V DC W/24V DC
load 1.5 W/24V DC
Others: 1.5W/24 | Others: 1.5W/24V DC Others: 1.5
VvV DC W/24V DC
User program 64 kstep (128 kB) 64 kstep (128 32 kstep (64 16 kstep (32 6 kstep (12
kB) kB) kB) kB)
Permanent
storage after Yes
P power outage
devicz Max. number of Bit element: Bit element:
elements for All the soft All the soft All the soft full range ' full range
which data is elements except elements except 9 Word
elements Word element:
saved at power R R 2000 element:
outage 2000
Hardware support | Backup battery Backup battery Backup battery | EEPROM, EEPROM,
and endurance for storage of 3 for storage of 3 for storage of 3 | permanent permanent
time years years years storage storage
100 ms precision: TOi T209 100 ms precision: TOi T209
Timer 10 ms precision: T210i T479 10 ms precision: T210i T251
1 ms precision: T4801 T511 1 ms precision: T252i T255
16-bit increment counter: COT C199 16-bit increment counter: COi C199
32-bit increment and decrement
: C2001 C2 .
Counter coun.ter- 2001 €235 N 32-bit increment and decrement counter: C20071
32-bit high-speed counter: C236i
C235
Soft C263
element 32-bit high-speed counter: C2361 C263
resourc
es
Data register DOi D7999, Oi R32767 DOi D7999
Local
ocal data V0i V63
register
Indexing register | Z0i Z15
ial
rsepg?;:tI:r data SDOi SD1023 SDOi SD1023 SDOi SD1023 SDOi SD511 SDOi SD511
Auxiliary relay MOi M10239 MOi M10239 MOi M2047 MOi M2047
Local ili
ocal auxiliary LMOT LM63
relay
o i Vot
Specialaudiary | g\ 101 SM1023 | SMOTSM1023 | SMOiSM1023 | SMoisms11 | om0
relay SM511
State relay SOi S4095 SOi S4095 SOi S1023 SOi S1023
'Internal t.|med 3 3 3 3
interruption
Interrup
. External
tion . . 16 16 16 16
interruption
resourc -
e High-speed
counter-based 8 8 8 8
interruption
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N V Gl Pl I€i Ve Ve vVCl1 VC1Ss
anIEi . )
ame Pl an®i n| TPl ani€i
Serial port-based
. . 12 12 6 8
interruption
Interruption after
/ 8 3 2
PTO output
Int ti ft
.n errup |9n after / 1 / /
interpolation
Interruption when
passing a / 8 / /
position
Int ti t
nterruption a 1 1 / 1
power outage
Running time of
a basic 0.09¢S 0.09¢sS 0.09¢S 0.2¢ S 0.2¢S
instruction
Supportin
ga
Supporting a Supporting a . minimum
.p.p g .p.p g Supporting a
minimum of minimum of L of
. . minimum of )
Regular . uninterrupted uninterrupted . uninterrupt
Real-time clock uninterrupted None
output of 3 years | output of 3 years ed output
output of 3 years
after power after power of 3 years
after power outage
outage outage after
power
outage
Analog
. None None None None None
potentiometer
PORTO: RS232 PORTO: RS232 PORTO: RS232
PORT1: RS485 ' .
PORT1: RS4g5 | PORTI:RS485
PORT2: RS485 .
PORT2: RS485 | PORT2:RS485 PORTO:
L PORT3: CAN .
Communication PORT3: CAN PORT3: USB RS232
PORT4: Network - . . .
port port PORT4: Network Note :Port 2 is expansion of PORT1:
icati ~ RS485
PORTS: USB port . communication port
Commu PORT : Network PORTS: USB
nication port
EtherCAT
CANopen,
_— Modbus-TCP,
Communication .
rotocol Modbus, free- Modbus, free-port, N:N, and programing port protocols
P port, N:N,
programming
port protocol
Access Upload password
control password tvpe Download password
and yp Monitoring password
user Subprogram password
progra Disable upload Supported
m Disabl
. isable
protecti ) Supported
on formatting
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. . vVa V@
Name V&I Pl an €i Pl an€inl FPl ane€in VC1 VC1S
Real-time clock, . Avail abl g Avail abl|Avail abl
. ) Available None
clock instruction
Data and clock Avail abl Avail abl g Avail abl|Avail abl
comparison None
instruction
Floating-point Avail abl Avail abl {Avail abl{Avail abl
number
. None
operation
instruction
Positioning Avail abl Avail abl {Avail abl{None None
instruction
Avail abl Avail abl {Avail abl|{Avail abll PLS
High-speed 1/0 instruction is
instruction not
supported
Modbus and Avail abl Avail abl {dAvail abl|{Avail abl .
. . . Available
inverter instruction
Read/write
EEPROM None None None None None
instruction
Control and Avail abl Avail abl g Avail abl|{Avail abl SupportPID
calculation instruction
instruction only
Character string Avail abl Avail abl g None None None
instruction
Batch data Avail abl Avail abl ¢ None None None
processing
instruction
Datasheet Avail abl Avail abl ¢ None None None
instruction
None None None None None
Memory card
instruction
200,000 hours, fixed on the ground, with mechanical stress approximating zero and
Mean Relay output temperature and humidity control
time 100,000 hours, fixed 9”_ the ground, with mechanical stress approximating zero, no
betwee temperature and humidity control
n 300,000 hours, fixed on the ground, with mechanical stress approximating zero and
failures temperature and humidity control
(MTBF) Transistor output | 150,000 hours, with mechanical stress approximating zero, no temperature and humidity
control
220V AC/15 | 1s ON/1s OFF, 3,200,000 times
Service VA/sensitive
life of
the
output 220 VAC/30 | 1s ON/1s OFF, 1,200,000 times
relay VA/sensitive
contact
s
220V AC/72 1s ON/1s OFF, 300,000 times
VA/sensitive
Power
supply Input voltage 85 V ACi 264 V AC (normal operation)
charact | range
eristics

over
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N V Gl P I€i Ve ve vVCi1 VC1SsS
n | z B
ame a Pl an€i n| TPl ani€i n

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 €.

1.1.2 Appearance of VC1, and VC1 series main modules

Fi gulehdws the appear ancgseanmassm d ust g(uunge Hiogf 1 AMMBAST an Application

2 OO
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Power supply
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- @@

Input terminal
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Expansion port-left side Expansion port-right side

System state indicators

Battery port

Terminal resisitor 120Q
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Serial port RS232

Qutput signal indicators
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L] Qutput terminal

PORTO and PORT1 are communication ports. PORTO RORDPLI sandheP RBDRZ
the VC1 series adopPrORTh3e-CRPHyHel eve

1.2 Auto Studio programming software

Auto Studio is proggsiagméadigd csoVEMEBWMA?2 VC5 series P&EG6f pwadaectan
down!| oatdleel company website.

Aut o Studio programming soft waanedgimsa pshtiacrad a rPd. CWiprr doogw sa mems frdgy a roeo
mouse anddkellhroae standard | anguages are av@iLABRBDInes tirougcu p ggeng 1 & In
and sequentchadr tf .unERG)on

The Auto Studi o priosgrcaommmiaftdgt @sgo futow enrge aal programmi ng @alilge .a mvha chig
can alismoplbeemé htr edgh seri al port conver siboen,i mpmldetnheenotocegds Mo dbu a
det aibloMadbus programming and r embhuteo mdtnu dioa i Mrgg g mraemmirn.g oS d fhtewa
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1.2.1 Basic configuration

Thduto Studio progopemmiotng sl Bdf tPCarmi crocomputaeds needsompithéblie
Mi crosofts eMiomnpleorwest i ng system. Compiah ¢ BN énedoopvesr Dt8i, n gVi mydsotwesmMe , N
2000, Wiamdlows XP.

Tabl 2 fdcesblees mini mum and recommended configuration required by

Tabl-2Balsi ¢ condadmdirtatwtosm 8fudi o

I'tem Mi ni mum configur Recommended configu
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 Aut oi nSsttuadliloati on package released byt Sudakwecea/eabhe Et-egt am
cliidlo start the insthaBimasttiadn prtocsetsesp abnyd st e i 2 a¥oda alri nghadnms e h
install atsi orerquattd

After the installation i s ceompdettbdi mMetneu ¥WiEd CiHh s i @ le Ig @ mashHgosrot ucpu t
icoMut o Studi o onYo ideocudbmlsékd lo pt he i con to run the program.

Uni ndtadl h eonfst wcaarne b e unitnhsea aWil Geddotv@snle |l . To upgrade and install a
t heear Vieesnieoends utnoi nleset aflilr st .

1.2.3 Running interface of Auto Studio

The main interfagenercaolilbye spodégrsamen parts: menu, tool bar, proc
wi ndow, message wandowprksphue. bar
Menu Toolbar
EEO++ ¥ s o L4 b e dstich OO E — | 7l

ProjectManager v @ X [ MAIN x

=5 321ven
£+ Program block
(& MAIN
7 seRL

Project =
: S I
Manager s Data block

window

Varisble addr. [Variable Neme |Varisble Type |Data

N e BooL
ey oo
TEMP BOOL

Type |Comments

Qutput Window vax

T\ Compite (Fommization W fomvertior [ Find < o

OVF Row: 1, Col: 1

Message window Workspace

FigudAeMain interface of Auto Studio

Ref er Awtd h®t udi o Progr ammi nfgoSod ¢ twahiolevsutbamte ot uhtda Mwdalo St udi o prog
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1.2.4 Programming cable

Customans usseergha@d gr ammi ng cabl e ppovgdaphebphdWVWBElI €EBMmMiIi ssi oning o1

Figubeshbiwe connegrnogmammi mag cabl e.

Fi gubePflogr amimi egconnecti on

1.3 Communication function

The main WCAYVIGke oifma c-PbC nt egtrwasgeersi alP @ROTIOt s, PORT1 and.PORGOUSB dp
PORT1 suppor firmware upbeséei atad pphiMcd mamb M gcommanpmat oacnod s,
t hesdaref i nepdorftr eper ot appdi cabl e. The PORUS Ng Nf mred avom &kt connecti on

1.3.1 Modbus communication network

An VC series PLC can nfeotrwwmirdkhModthes R$N48T | i ge,ntsuonts tasu memu esr tog |
through the RS485 interfaces PORT1 and PORT2-R&6M 8t5hrconmgle rR@RTO s
Theaxi nuarmmuni cati on di stancehiigshceb mthOnimetei snabdudthYeoait ec ains slell &
t hRTU transmission mode.

AnVC seriesbhbd®@lLCCommencnt edet ber , PLC, orsuctimeoatgden he RSPAGRTTihret er f
ma x i nouarmmuni cati on di st ancadé giheeosii®mu miet¢ @risomnibandterate is 115200

For d atboiMosdbus communicati on,CGoenffmami tfanicCthim plbée e @ O AxGp"®Modbx s
communi catistn protocol

1.3.2 N:N communication network

VC1L,Y¥CLIVC2VCAnNnWCS5 serisas ePlr@Gendf iwgitd:hN tchoemmuni cati on pWNVEH CHdli ctheve
can be applained: Nocfoonmmni c at i tomRSWe8t5w oi riskP &RMTrhocueghhd WVHQRT 2.he conver
RS232 4R, the PORTObepourstNdc Minmratl wedc ki oo nn

The N: N communication protocol allows 2 to 32 PLC stations to
rate is 1153206 Ippotocol c asni nbbheh yaeprp lu id éady etro nfeotrwm rak .

For dabalNtN commwmti on, r ef"€ mmuwn iCdimnpd teinm g'Uiod e
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1.3.3 Free-port network

Thé& egoprtot ocol is ai whiotheotomourei cati on i & s perffinrerde & obmamuend ca@an
forsnasuppomwtoo dat aASE6Fmaasd binary. I'n thiaPLCommwmn ibeatuisend @ or tc
wi vhrious devicedeftimatd, dsammasass i nverters, bar codé ng e@addleivepresiet i
t hat fardeeg@tc ommuni c aAPiLACn cparno tcoomiushi oateeRERBi2c ® r nR&el 8i56 nadlasno f or m
an RS485 wiemibwiotrikpl e devi ces.

For debatuie -gdorete protocol communi c'€o monni cilef @owing'oi Chapter 10
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Chapter 2 Function Description

This chapdesc hmirbeedplryogr ammi ng resandyss eamnad opf i gwif pkvVéCs rs eme telso ¢
how to setunrmbdendPlo® er af i atnhdemovdaer i ous f umet itomd sa ke | cad fetdiwst soi osnyi sn
For detedietils®ud o St udi o Programming Software User Manual

Chapter 2 FUNCHON DESCIPLION ......uiiiiiiiieei ittt e e e ettt e e e e e et e e e e e e s et b e e e eeee e s et abaaeeeeeeesasasbaeeeaeesaansbbaseeaeeesasbrasaeaeeesan 11
2.1 Programming resources and PriNCIPIES .........cciiiiiuiiiiiie e e et e e e e s e e e e e e s st a e e e e e e e s enabebeeaaeeseanansreeeas 12
2.1.1 Programming FESOUICES .......uuvueieeeeeeieittteeeeeeasaeurseeeeeeasaasaasaetaaeesaasastseeeeaesaassstaaseaeeessansssssaeaeeessassnseeaeeesan 12

2.1.2 PLC operating mechanism (Scan cycle model)

2.1.3 User program running watchdog ...

2.1.4 Constant SCaN OPETAtION MOGE .........eeeiiiriieiiiiii ettt e et e e st e e e aabe e e e s abe e e e s atbr e e e anbaeeesnneeeeanbneeenans
2.1.5 User file dOWNIOAd NG STOTAGE .......uueieiiiiie ettt e et e ettt e e abee e e s s e e e e anbneeenaes 15
2.1.6 EIement iNLIANIZALION .........ooiiiiiiiiiee ettt e e 15
2.1.7 SaVviNg data @t POWET OULAGE. ... .eeeiueeeeiitieeeaieteesuteeeaatteeesateeeesseeeeaasteeeeanteeeesnaeeeaasteeeeansaeeesanneeeesnsneeesnns 15
2.1.8 Digital filtering fOr iNPUL POINTS .......iuiieeiiiiie et e et e e e st e e s sateeeesrbeeeesnraeeessnneeeeantneeesnns 16
2.1.9 No battery mode
2.1.10 USEr Program PrOTECHON. .........utiiiteeee ittt e ettt ettt e e sttt e e et e e s bt e e e ettt e e aabe e e e sne e e e e asbe e e e asbeeesnnneeeeanbneeennns 16
2.2 SYSEM CONTIGUIALION .....eiiiteee ettt ettt e ket e et e e e bt e e e bbbt e e sb et e e aa b bt e e e ket e e e st e e e e e nb e e e e anbbe e e e nane s 17
2.2.0 SYSLEIM DIOCK ...ttt e et bt e et e e e s b e e et b e e e et e e e e nnne e e e anrr e e e e 17
2.2.2 DALA DIOCKS ...ttt ettt e et e e e e 23
2.2.3 Global variable taBle ............. . e e e e 24
2.3 RUNNING MOde and StAtE CONTIOL........iiiiiiiiieie et e e e e e st b e e e e e e s e bbb e e e e e e s e nneneeeas 24
2.3.1 Concepts of SyStem run and StOP SLALES .....ccuveiiiiiiiee ittt e e e e s e e 24
2.3.2 RUN @NA SEOP STALE .....eeeeiiiii ettt etttk ettt e e s et e et bt e e ea et e e s be e e e e bbb e e e anbe e e e snneeeeanbreeeann 24
2.3.3 Setting the state of output poiNtsin the StOP STALE.......coi i 25

2.4 System commissioning

2.4.1 Program download and upload

2.4.2 Error reporting mechanism

2.4.3 Modifying the user Program ONIINE ............coii i e e e e e e s e e e e e e s sbbnrreeaaeeaan 28
2.4.4 Clearing and fOrMATING .......cooiiiiiiii ittt e ettt e et e e e s b e e e e sttt e e s bbe e e s nnneeeeanbreeenaes 28
2.4.5 Checking PLC information ONINE ..........c.uiiiiiiiiieiiee ettt e e 29
2.4.6 Element value writing and forcing, and element monitoring table ..............ccccciiiiii e 29

2.4.7 Generating data blocks from RAM

11
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Seri eBLMiRrogr ammi ng

Manual Function

2.1 Programming resources and principles

2.1.1 Programming resources

Tabl-Z2V@21 programming resources

Na me

Specification and descriptio

Max. number of

128 (theoretical value)

1/O points
110
) . Number of
Configuration ]
extension 15
modules
User program
i . 16 ksteps
User f!le capacity p:
capacity Block size 8 0 Oelements
. Basic instruction | 0.2 us/instruction
Instruction Appiication
speed . PP ) A few us i hundreds us /instruction
instruction
Basic instruction | 32
Number of Application
instructions ) PP ) 234
instruction
1/O points 128 inputs/128 outputs (inputs: X071 X177; outputs: YOi Y177)oe 1

Auxiliary relay

2048 (MO M2047)

Local auxiliary
relay

64 (LMOi LM63)

Special auxiliary
relay

512 (SMOi SM511)

Soft el " State relay 1024 (S0i S1023)
oft elemen -
Timer 256 (TOi T255)0te 2
resourcesnte’
Counter 256 (COi C255)0te 3
Data register 8000 (DOi D7999)
Local data
; 64 (VOi V63)
register
Indexing register | 16 (Z0i Z15)
Special data
pe 512 (SDOi SD511)
register
External input- 16 (interruption triggering edges can be defined by users, corresponding to the rising and
based falling edges of the X0 to X7 terminals)
interruption
High-speed
counter-based 8
. interruption
Interruption -
Internal timed
resources . . 3
interruption
Serial port-
based 6
interruption
Interruption after 2
PTO output
Interruption at
None

power outage

Communicatio
n function

Communication
interface

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

Communication
protocol

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

12

Desc



VC SerieBLMiRrogramming Manual Functeoar iDptio

Name Specification and descriptio
Single input: 50 kHz
High-speed X0, X1 Simultaneous inputs of X0 to X7: The total frequency is no more than 80
counter kHz.
X2i X5 Single input: 10 kHz
High-speed
gn-sp YO, Y1, Y2 Three independent outputs: 100 kHz (for transistor output type only)
Special pulse output
fu?]ction Digital filtering Applying digital filtering for X0i X7 and hardware filtering for other ports
Analog
potentiometer™e | None
4
A maximum of 64 user subprograms and six levels of nested subprograms are allowed. Local
Subprogram call | variables are supported, and each subprogram can provide a maximum of 16 parameters for
information transmission. Variable aliases are also supported.
Upload
password
Download Three types of passwords are provided. A password is no more than 8
password characters, and each character is alphanumeric and case sensitive.
User program Clock
p. g password
protection - -
Special Subprogram A password is no more than 16 characters, and each character is
P . encryption alphanumeric and case sensitive.
function
Other
protective The functions of disabling formatting and upload are provided.
measures
. Auto Studio
Programming . . . .
modents programming It needs to be installed and run on IBM PC microcomputer or compatibles.
softwarencte 6
Real-time clock Built-in, and power supply by backup battery.

13
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Not es:

Note 1: Tk wmhddrasmgds Y el emmbeiserdoet al, for Application insManc
i nput point.

Not eAd2d:r esseF w@lfeménret s are classified int@rtelcriesd omategories ac
VC1
(1) 100 ms Pr2z2&9sion: TO
(2) 10 ms prerisstion: T210
(3) 1 ms prétE2%%on: T252
Not eAd3d:r esse@G olf esadnm@tacssi fied into three categories accaording t
VC1
(1)bil® incremeAtCl®®unter: CO
2)32it increment and dédcCr8Mment counter: C200
B)32it -shpegehd countCer6:3 C236

Not eTthe el eme nftu ndcd rsc ipnrgd wi dfeadc iolmimti stséa o diisre g praongarlaymsa sdi mpuasve
commi ssioning efficienrdy.meintdsa X 6 anlwenmsarfictcah2 d ebiftorced si mul taneol

Note 6: The user progr whmetolaen Ble€Cuwmomdiiiged online

Note 7: Somefineeemant®e€have been reser velo fnoort i unetkeertmbadits lees e .
user progf aplroosrsidbelteai ApppenCdiexsertivedsel ement

2.1.2 PLC operating mechanism (Scan cycle model)

VC series PLGCompairmdmoddi ag to the scan cycle model

The system perf ohsmsqieontri alaskrsdianycltilmeslermapmmogramex eouwmmiumg cati
and refreshing I /0. Each rnadred of tasks is called a scan c

Executing the user
program

Communication

Refreshing 1/0

Housekeeping

FigullPLZ operating mechanism
Execut iwmgert hper ogr am
The system sequential lspfexdeuusert peoignamrbusct dooh Brmg f nemr ub
ot he main program.
Communi cati on
The sycsotnrenmmunswiattte t he progr ammi ngstseolfprwagrr e manm ch gr eopnonudi s, c at i ¢
sucht kdsown!| oagd,asnrdum st r ucthiyontshes epnrtogr ammi ng software.
Housekeeping
The syandimebh varihowsekyestpémg tasks such as refreshiwmd paerel

software timer, refreshing special auxiliary relaysand spec:i
s Refreshing 1/ 0O
I/ O rehckatdes an output refresh phase and an input refresh

14
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Output ref Bwbhctphheagceor responding hardware output point on or
(ON or OFF).

I nput refreshi mdhaes eo:n/®drfv esrttat e of the hardware input point
OFF) .

2.1.3 User program running watchdog

Theystem monitors the runniimgechismeanfcdgdalee atsi®nng @tr naptnoafmgl $teir me
program exceeds bBhstset suapeep hvogoesanrm.s et t he ewat Skd o Jgtiatdnoé
sy st blmo dika lboogx bhe Aut da Sk qurdsoubntdvar e i nterface.

2.1.4 Constant scan operation mode

I n tomstant scan ppthattbomemofleeach scamhecpgygkseemX¥oslheauaamagahe
constant scan mode and serit hgbe Ttioambst armte sscyasnt etm hd ock di al og
background sof Theée feadinnd tea rftayceelcsa MOt had n d tsg ntd i sscadrnh®n t he acywlaé s
i boeag than the constantrsoahecgctealtbheaprogecéhm.

& Note

Theettingoonftahe nsecacnrannot be | onger than the watchdog ti me.

2.1.5 User file download and storage

You can programaandmbwlmtwendloaadi ng a specific user file to
There are four types of wuser files: user program filesfitdasta
User assistance informationsf ahdear ihad aklelgdarobal variable tabl e

Yosean choose tosdowplogdam fiomystamabbbo&kfifléeéei, Wheal eotread s p«

user assistancebuntidmdhawnlemad i | e
Al l usetrh\Vdll®ansd O0f€t i es are whet FeEASHnarea of the main modul e f
& Note

1Ensure that the power supply of the main module works @degper |
so that therdpérl xawr ibtetmeduil @t o t he main

2.1.6 Element initialization

When the PLC enters tfhRRUN)unntihneg dsetvaitcee (iShTiGP ali zes the related
at power outage, data stored on EEPROM dadar ibHiesr ktgthieeam b fe It ehme

Tabl-& RLC data initialization priorities

St orage device type Power YORNF STOPRUN
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 5 Low

advanced settings of the system block)

2.1.7 Saving data at power outage

Conditions fapowawutagedat a

When detecpowgut g ua systheen st oprs phagr amves t he daltansematl ue
set within t hien stthoer asgyes treamm gbel uotcakg et ob at chkeu pp ofwielre .

El emeetov @row-eat

15



VC SerieBLMiRrogramming Manual Function Desc]

I f theouptodwgeer kup file is -cgror rteteso fvadilthuee spéwe €1 ethest er aweelt we & h e
saved at the l.ast power outage

Af ter -opnowetrhedslystt @esn t he tdlme ae lveathaitetsarod out of. the storage r
lfhe backlupsttf iil necdoarsree kcdif, el aermee ndesl et ed

Storrmrgrgetting

The range dforelwdhmemt slat a vadaresbarsxatvai nMpettbensgyesdt em bl ock, ac
in FigQure 2

Thetorageofr fbge&nd Y€t cas be set only to a group
System block
Bl System setting Default value
% Saving Range Group 1
H Elemert Starting position for Mumber of
@ Output Table lype saving Element Elements saved
% Set Timle M: 1220 0 = Clear
Input Filter : =] =l
5: 256 = 100 = Clear
: 2 Input Paint | j | j 4
...Gh Advanced Settings I |512D =] |MD = Clear
X | o |
= ES 20 Clear
R =
Group 2
Elemert Starting position for Number of
tvoe saving Element Elements saved
3 P = P= 4
x D 1= 0 1=l
& = P e |
B = P = 4
X D 1= 0 1=l
= = P = e |
U = P = 4
The config. parameters must be downloaded before they become
effective. Not all types of PLC support each system block option. View
the system block option supported by the PLC by pressing F1.
iR mE | #EEh

FigukReS2tting the saving range

& Note

1 When VaCnl/SVGCsler i esenRlo@ntpomweud ageata of ddats wiltehmemttshessomomeadgien
EEPROM.

2.1.8 Digital filtering for input points

INnput KXOi hod& XA Sef VCIVGHMEBEZS5 seri es nemrien cnoondfuil geusr e d i W itfteunni dntlgieo d i vgh
can be useedrtohte i mtteref sproirviggu raammelt he i nputbyf iclotnd ri idmug uFHnlgn e theaer
in the system bl ock.

2.1.9 No battery mode

VC1 series mai op emoalitutd heosu i ceabndithyeenu stehrecctbatt ery mode,s th@gstgmt e
error caused by ltdheel @eafndamdo s aoiotidgalyl duser program file error).

Ref er dteos ctrhicept Kiddebatt ecynmo dyer aAdivoann cbentd tti bnég stylsd blso ¢ k .
2.1.10 User program protection

VC SePli@mwsre desi gnoneldeiwe It hpassword protection and other securit)

Tabl-®RUs2er program protection

User pro

90 o ECE Description

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

16
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User pro

pr ottie@n
Download
password

Description

Used to restrict the download function

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

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

Upload password Used to restrict the upload function

Disable upload

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.

Program password

& Note

I f you enter af ovi oegcpaisemndust dWE mecPlb@i sapheswor d fiinwewntutfesr.

2.2 System configuration

2.2.1 System block

PLC configuration imfarmgsitemcbhbcguiredcompiled as a syst.em bl
Be f oorpee r aatPiLrQgomeetdo compi |l e asgsdewnlhoadk file

The system block cohti ol hbiwbngi htkemde

, Savimgnge ( eaveimegmty ey , Output table (osptput
, Set t(iwae chdog, constamowe, I nput filter

outage det)ection ti me , Advanced setti,ngd efaa
, I nppot stt a(mouwpeef itmput point reta,i nend batteagdding
, Communicatd dronpmounti c as iamnn f or mian g

protocol settings) , Speci al modul e config

, Interrupt priority (interr , Communication modul e

I nverter configuration CAWNpenonfiguration

5

Et hernet configuration

5

Af t er c oasfyisguerm ywguo cl@lnBec €/ Compimkeatuo compydteem bdmd kt fdrd edownl oa

Savirmagnge

Upon power VEGutsageéees PLCsotamheaeéedeanas that are set withir
outage storage area, and the data can be retained and used

Fi g3 eshows t hreanagded tehes el ement s for which dat adiiasl otgo bboex s av

17
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System block X
- System setting Default value
i % Saving Range Group 1
H Element Starting position for Mumber of
% Output Table type saving Hement BElements saved
% Set TII’TI;? M [1230] J;I 200 J;I Clear
12y Input Filter = =
<k E= 0 = Clear
i3 Input Point = =~ 4
-3y Advanced Settings 2 ikl = | w Clear
C: 236 4: 20 J: Clear
T 0 JZI 0 JZI
Group 2
Element Starting position for Number of
voe saving Element Elements saved
il = 0 o o |
& = 5 e
g = 5 e
= = 5 o
1= = =
The corfig. parameters must be downloaded before they become
effective. Mot all types of PLC support each system block option. View
the system block option supported by the PLC by pressing F1
TRE ELH #2ED

FiguBeC@nfiguring the address range of the el ements f

& Note

The addreasndr gawogie e |  Memrtdewbhiacban vbaeayscaored? In@ model s.

By default, a certain storage range is automatically set fo

You can change the address range of the el ement sClfioccrk whhiec hCl
button on the right to set the number of the el ements (for

Only one group can be set for each of the VC1S and VC1l seri

& Note

For VvVC1S and VC1 series PLCs, no T eéement can be set wi thi

Systoeprer aatti pmoower outage: The PLC saves the data of t-hhet @y e me
backup file.

System om@mdproameinoon The PLC chec-kat ageoa aigrel faotwemg data -savadein
storagesacenrect, thERAMemaigres aureahamged. I f the data is in
el ements (including the elements that are within and out of

Output tabl e

CliclOutipaat tTaabblkead Y ou can set the state an output point er
Figude 2

18
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System block =
B System setting
Q| Saving Range
; Output Table &+ Disable " Freeze " corfig
2 Set Time
2y Input Filter
E-Qllnputpoi"t 01234567 01234567
[ Advanced Settings Yo CCCICIEC|  yw [CCCCCEEC
yi COCCCEEC| v [COCCCEEE
Y2 CCCCECC| v [COCEEEEE
Y3 COCECCCr|  yi [COCCCECC
v4 [CCCCCCCC| Y |CCCCCCCE
¥s [CTCCCCCCC| s [CECCCEEE
Y6 [CCCCCCCC|  vis [COCCCCCE
7 CCCCCCCE] w7 [COCCCEEE
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. Mot all types of PLC support each system block option
View the system block option supported by the PLC by pressing F1.
BRE A ZeEh
FiguAeSBtting the output table
The out psuett ttianbgliesunsedodtoatseutapditent enters after theoRPIh€ ican
enter one of thterhfeBPUowi nghss tsRito@® paefd
(1) Di sabl e: Thsea ItRHEU t chiusg avtpleenns wi t ching from the running state
(2) eFerze The PLs@ltflhreaud paut poiirntést anvdme h hleei ng st opped
B) Comftiig@uwe PsLeCa$tlhceut putt poanksown state whdef bdlatt @ <dfwot@pgutd t
poinbsf (0).
Set ti me

FigubesBows t

he set t

System block

me

tab.

=0 System setting
i@ Saving Range

@) Output Table

- Set Time

@ Input Filter

% Input Paint

% Advanced Settings

Watchdog time setting:

Constant scanning time
setting:

(200

Default value

ms

0 J;I ms

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

watchdog time

FigubeSat ti me
1. aWchtdiome setting
You can set the user proghaemwattohdag wamehidsgtfhemeatl h ® wesde magx
to run. When the actual execution time of thestutsee re e duwtriaen
user pr otgurannt hprnogr ami mdiacant orproviddeseautrpgiuing to the system
wat chdogar ibme Hents 4fOrOc0rensd t he default value is 200ms.

2.

oIlst ant

seamni nigme
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Constant

is€ aam ¢ o metmenhveh esry st ame gicEitresrs.y st em' s

coset & ety gssst e

read haenduster ips ogao @amh  deotn ccehest ant time. The const
andet default is Oms.msTha&ndedamndttantal secan st iOme i s
when i tzeirso.non

Input filter

Cl i oafghlenput tFa
introduced by

f oorh\éeC Bk er.i

Il nppot nt

e s

b tteo set iangonepant ffbren hse
t hef iintbauti dp gii h B $

funct iQtdheri h pploti atdelpar dwar e

i nputanpdo ftthlet er i ’gacobet apt

System block -
- System setting
Q. Saving Range Default value

% COutput Table
% Set Time
= Input Filter

: 2 Input Point
i@ Advanced Settings

x0: |8 ms X1 (8 me

x4 |8 ms X5 |8 ms

X6 |8 ms X7 |8 ms

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

Fi gu-6

eSdtting the input

Figui7esBthwispwpdai nt setting tab

1.Set the

nput

point for

starting the PLC

When DOihsecaidnpeppbi ns not gelecétmdsentp tampHdgntl)t o
st athe.

2 Di

sabl

PT C

e

switches from

nput

System block

t he SITIOPi staetedtoe RUNh &t att lere wihremut

(o

-3 System setting
% Saving Range
% Qutput Table
& Set Time
& Input Filter

- EEEE

L. Advanced Settings

Default value
Startup mode of the input poirt
¥ Disable input point
Input point {00 J

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

Figur7el Bputetpgoinmt s

point

20

f

PTLhG:

filVYesteirnga.piuMCEHES i ng can
¢ o weng @u t6iGvnegluyb £ h @ vhse

Il ter

force

ant ti me
not enabl

t
C
e

ienxptuetr npd i nitnt e
Gtioh7abei dggi Xal i np

ut points

be set

t h &RURL C

S €

ti n piunsgeftitli thegrs
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B

Sel ecDi ddtel e i nputdi paibite bhseidnputarpoifumcti on.

Advanced settings

The advanced skat almlgec k Bl eehnaelatlderele, 6 a,i nread batt eetyc mode

X

System block

E0 System setting
..Ih Saving Range Default value
(3 Output Table
 Set Time

% Input Filter The PLC will initialize the D registers with the
: datablock. (The "datablock valid” and “element
; % Input Point [~ Datablock enabled  value retained” are both valid, and the "datablock

W Y \dvanced Settings valid" i in priority)

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

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

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

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

Fi guBeA@vanced settings

4 Databl ock enabl ed
Sel ®at abl ock enabl eddaantda sbhleo dPkh iCt ualeiszes @i £ ¢t b MdP@tEa afneN.
5El ement value retained

Sel ect El ement v a |IPULeC rdeoteiasm inneddthdalinedneetaht & et save themeassiwmaghi
fr8smOP to RUN.

& Note

Whetbat abl ock"aenntaAlbé meint val Uaer e ebtcati'Bhaetda bl dec k" gpmeabakds det ail s
to sectiBEdrenenlt. 6 A'i tialization

6 . No battery mode
Sel dletbatterny amaldd he system does nlodo& eppatrtery rlaossksc @af ustraddiant
tables upon backup battery failure.

Communi @artt on

You can set three oommancoamuandatbif o’ hporstysRiegpu- D1 slbaws t h
communi cati on plohret isteetmbimmges iuadaet i on protocol sel ectisen tdamdss
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-H8 Extension Modul: COMO Config &
]—-@ Cross reference t

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

ommunication (
=) COMO ~ Modbus protocal

() COM1

L) COM2

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

Cancel |

Fi guB@ommuni catsiean i m@rt

By dePO@ORTdOdopt srogthammi ng por tP @RIo tath@d®RT wbopet no pr othPhhQRTO Yo
PORT, ®O&X as you need.

l1Programming port protocol

By defauladopPtioRTOr ogr ammi ngde@dircdatpedtmprcotl gcol ftoheCt tse rd ermmPd
programmi ngWisttolfi it waprot ocol, you can set t haP C camndu nPiCcRartdi d rh rhoe
serpadonfiguration tool of Auto Studio.

2. Fpeet protocol

Théreert protocol i Mo de coimmmEgerfii maetdi odna tsa T h éped rft®@ ecroamimu ni cat i ¢
supports two datAaSdlolr naantds ,bARraa@reyh ycadddoape r t commanl|l gat honhhe RUD
When adopti-mgrt hmode eet teoemmu@i canrotwi th programming devices.

The configurable parameters imlcdakbse olpaud tr, atset,ardatcah albviatc,t ep
detection, intercharacter ti meout, and interframe timeout.

3. Mo dchoumsmu ni cati on protocol

Modbus commdeviiakedclouadset er and s Amaetet asi ani on wiamhshlaaovnemusntiactai
(such as an amdeséeerd control frames to the sl aveofMdateiuen
comuni cati on ghreb tdobchoalz ieecp onds t ooft hreasrteeqraeis 6 n .

PORO can baskeve ash iadt@GRdIand PXxRAIIn be asnastas or sl ave station.

The configurable parameters i cthtek dst bpud-stavenamddea Hi &t i g
transmi ssantdi medet ti me oafndndresterry ntoidnee s

4, N: N communication protocol

N: NamNss: N communi cation protocol devel od eodi dRyloCS unzetgdwio €keni ¢ hie
N: Net woark automathasadyrkey oD Bahdi M ebhkemesnt

Al | of OhePBRPRAT PXxXRATadoptN:tNhecommuni cation protocol

& Note
For detmadiolut how eémorus e Mohdeb yisot ssaorleNCBNMipt e€CominOhi clan @otoing'ui de

Expansion modul e configuration

You can set theombaeuleappnspent yno thhl ea sc osnhfoiwgnulriCant iFoingur e 2
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Project Manager v & X [E MAIN  [Z] Datablock [f] INT_1 [ Extension Modules* x @ Crossreference table = [E] EMT_1 ¥ Module Tree
B 321(vC1) =7 Vel
=-{=| Program block [}
T MAIN & VC-4DA
{3 SBR.1 # vcatc
3 INT_1 # vC-4pT
9 Global variable t # VC-0016ENR
[Z] Data block # VC-0016ENT
[ System block ¥ VC-0808ENR
{3 Extension Modul( # VC-0808ENT
#-42 Cross reference t § VC-1600ENN
[@E Element monitori
e Instruction Wizar
=-#% Communication ¢
{#) COMO0
) comM1
(=) com2
- % PLC Communicati
Figul® Expansion module configuration
l1Modul e type
You ca&d ebé¢ moduloeC-4Wh,e¥ DA,-¥EBT,-¥ET and otheasmeodowe-10n Figure
2Modul e property
Af t erct isredMdachiel e, TYyhe cor MedpbedPr gprdritvgantdedt he foll owi ng di a
di splayed
WC-4DA Configuration [
Module ID |—D Module version |—D
‘ Error status |—D|
Input channel
A
fuds s;;;Tﬁ; time
A ’7 ,—
‘ s;;;?%value'—[) E:I:;:_Ilﬁtg value |—D |
dard dard
s St |
M d M d
—— value 2
Output channel_1
Made |Close :Iv EE:J’EELEME |—D
Standard Standard val
va‘:e?ll' : naard value E]
M d M d
T P
Mote:
1. If you need to use the default value in the module, please set the corresponding
item to null or "Auto™.
2, If there is @ "D" mark in the front, that means the D register address of the
corresponding main module.
oK Cancel |
Figufd#Modul e property setting
I'n the dialogue beaxX, slown ciam FEioqadriegu2e the c¢hannMoldeéfsdrgntahe
feat ubiegsi)t,al vaUppentl zmrb oAvdiggtabam@liumgnt sampl Heeg avidlsu
aboutmeasirei ngs and confi glhperariamet eaefleods oofuser manuals of t
modul es.
2.2.2 Data blocks
Dat a bdrmowsked to set tshe de fed keimedmmvan |tobaed compi | ed dad aa bPlbECk tsted |
uses the data block to initialize the related D elements upon
The data block editor enables you to assign initial dat ae to a
words, but not t oadddy tceosmmeYrotus GlHyo iatliseot fti amt of a character str
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For detaddoguetr ati on ommataubktoeksAuttew Stheedi o Programmi ng Software
2.2.3 Global variable table

Gl obal variabl e idnamenedaf ngédtPdi@€@dddaesasnd it can be visited w
range, which is equivalent to using lt@ralcovarispbheadiing eékimead
t abGleoobal varci abilesd ¢ r a,buntaeveerliyabl eVamameé | e ,a dtodeamesnt s

The definition rule of glidbiadi9vuanrdieasldineh eiChi nes mmpuoitshecd vt mbl e
cannot start with numbers northéfcmameétcédr badepeaddeantiinzed mirgtlho e
exceed 8okKetlement type |l etters+numbers can be adopted as the
nei theank space nor any name whd.chhel ieseseldde kegwebdasi bondbydoet gpe
instructaodpemaati on symbol in instruction |Iist |l anguage.

VCEermeesPlbf aarlel owed t o bro dmaeovmd é@ifebth | vraes pebdteisvel y (accor di ng
commeaanmo umt her wt sean only bedasmwvetd Beochadwryl-loGahdewds | Bibegalg @ a2 i abl

Project Manager + R X o mamM | ] Datablock [T INT_1 | g Extension Modules* &% Cross referer
E|"'|'__1 321(vCl) Variable Name Variable addr. Comment.s
= Program block 1 Start X0 Start button
...... o MAIN 2 SLOp X1 Stop button
...... ) SBR_1 3 reset 2 ‘Reget button
...... T INT_1 4
|-- Global variable t| 12
----- - Data block

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

M (B8 Clamnamd cnmemide

Figu-Lé &l obal wvariable table
2.3 Running mode and state control

You can start or stop PLCs in any of the following three ways.
l1Usitmlgprode s ebnewct ch
2Setttimeg smaddefupi npuatn dp oeixnttesr realn t & emis ysad nedn cho notctkb ¢ | ede biy fsi,ed t

3Using the programmi ngt BRAf@ wahe moderpusebed®ONmop switch is
2.3.1 Concepts of system run and stop states

Theomkshgbfksmai nsimopdullée runs.and stop state

. RUN
When a main module is in Run state, a PLC executes the use]l
namely execupiagr ameg cemmunication, housekeeping, and refre
s STOP
When a main modul ePL&oies eXtedcpu t £t a thee, ,ussbeurt perxoegcruatnre s ot her tt
scan cycle, namehgpusekmepi ogtiand refreshing I/ O.

2.3.2 Run and stop state

How cthmnge from STOP to RUN
1. Rteisred t he PLC
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If the mode selection switch is set to -ON maedethe Ph€ Bygst em:
state automatically.

& Note

|f heystem conf iogtuhlemmi omoi & mc oinnt rtohle moadien mddu lsdt diteer walsipd,ndi
i nput terminal is ON. Otherwistgtatfteers yrsetseem.cannot enter th
2Setting the mode selection switch manually

The syissthcactmiffe om STOPst amh&®WN you set the mode selection switcl
3Startup mode of input points

Whesystem confioglopati poianmadren system bl ockatabmbdubtbbandedth
STOP to RUN once thehsyspeam fdiee@dcispathapoitnts (X0 to X17) cl

& Note

Whewou seliencptuttchpeoi nojJamomadeée sel ecti on semi ttedh GMneulsd mee ttihnee, o
PLC c aennntoetre srtuan e .

How cthoangeRWUMN asnif OP
1 Re steithlge PLC

I f the mode selecOFpnr eadwvet PhBics udiedmg t pmavetd ) t heensty®®RWN Mst at e

automatically.

& Note

Whethhe mode sel exdtiOMnohsewistycsht eirs can al so entersybéeemtopnéigu
item bhpthepoint c¢cenvabi dmadd the designated input point 1is
2. Setthmonge selection switch manually

The system is changetfer wmeRUMOWLO s8TOP het mmodeé os OF&cti on swit
3Using the instruction control mo d e

The systemfcbmnBEUN afot STOPXee usiTMOIYt ructti o user program.

4 Autsada op upon faults

The system stops t hre perxcegruadm towmltdorf 8 ¢ hieb ads ea fsruscrhu aesr pr ogr am e
orsuer prexgeaa@un i on ti meout

2.3.3 Setting the state of output pointsin the stop state

Yooan set the output stwvahteen otfh e hRL @ uitsp udthoppmendnoy @Bdyie ofiocrar e

Di sabletpiht iWloee the PLC ostpuopp@Bph.tasl |

Fr e dzhess t printd®@ When the PLC is stoppedfralzlenoatpuathepdiastts state

Conf i guwutapmotdd® Yooan set the stadase mndebad ptuhe pRPLGti s stopped

Yoscaaoperate the aboQet pletilod hgs systtededd od&t ai | s, refer to the
sect2i.o2tylsth mc k

2.4 System commissioning

2.4.1 Program download and upload

Downl oad
The download function is used to download a system bl ock, (
software to a PLC through serial ports, and the PLC is requ
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Whedownl oadi ng, if the program is changed after |l ast compil
program, as shbwn in Figure 2

Auto Station

Q) oot comilation a1} the previcusly camslod files will be domlosdsd)

Figu-L@& Zi ps ofmprighre program

& Note
Sel e d\thiuntg on means that you have no need to recompile it and
running program downloaded to the PLC is different from the
When downl oadi ng a proogsr aunp, at hpea sssowiotrwda rwei npd ow asking f&T’r en
configured with a download password and the downl oading pas
downl oad starts after a passwo,r dotemerewiesde ,i st hvee r s yreai netedenr s puy cacume
password and click the Cancel button to exit the downl oad.

s Upl oad
The upload function is used to upload a system block, data
and saver thew grmojects. When the battery backup data is val
assistance information fil e-1i8s sthwomwd| eédheand | wmldo ald ed .0 gF ibpwr. e

Upload project §|

e |

Location tings'\Administrator My Documents\ E]

PLC type

Default editor

e

Figut8 Ppload the dialog box
When uploasdigmgma pou can upload&tmet pcogfamudéedeaith iaf diot
software pops up a password window adgskicnogn ffiogrureendt ewiitnhg uapn ou
an upload password hhtsemost dretinngnt lee edlo fat war e. Upl oad st ar
ot herwise, the software prompts you and returns to the uplo
I f you Deéelsadtl et fiugnicotraidkon when downl oading a prggream| abdaePlLCunb
enter a correct paBiswalrlde tWp Ireand vfeu rt dhtei on .

2.4.2 Error reporting mechanism

A system can detect and report two types of errors: system err

A system error i s ¢ auospeedr abtyi oanb.nor mal system

A user program execution error is caused by the abnormal execu

Al'l errors are numbered uniformly, and each error code rEprese

The reportingsmsetkeanesmofor

When the system detects that a system error occurs, the syst
speci al relay SM3 is set at the same time. You can dhotraeidn itnh
SD3.

I'f multiple system errors occur at the same time, the systei
When a serious system error occurs, a user program stops, an

Theeporting mechanism for user program execution error
When a user program execution error occurs, the system sets
special data register SD20.
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When the next applicationechbyructhéeéo8M28 esecesed whbile SD20
The system records the user program execution errors sequent
error stack that records rerponogramesxeodutihenlatreetsfive use
When a user program execution error occurs and the current ¢
is added to the d9r showtsadl.e Bitgawrke paish process eoxfeceurtrioorn ceo
occur s.

( New user program error)
SD20 ‘ Error record O b
sSD21 ‘ Error record 1 b
sSD22 ‘ Error record 2 b
SD23 ‘ Error record 3 b
spD24 ‘ Error record 4
Discard
Figufi® Push stack process of error codes
When a serious user program execution error occur, a user pr
for a long tinmeaselsn |a sssSRRs eirndoiucsat or on the main module does

s Checking the error information online
Connecting the PLC with your PC through a serial port, and vy
including codes @me areesrcteii opnte do nssy sotfem errors and user progra
I'n the main interface ®&LESRLICO li&feond itoo, cyhoeuc kc atnh ec IFLck i nfor mat
20.

PLC Info X
-l Yersion A~
CFU type VC1
Version number 1.01
-/ Scan rate(as)
Current Oms
Maxinimum value Oms
Minimom value Oms
= Bun error information
Sytem error ID 1]
System error description Ho system error
Execution error ID 0
Execution error description Ho execution error
-| Program capacity
Program capacity 18K steps
-] Battery woltage
Voltage 2.9V
-/ Running status indication
Status indication ston b
Module no Module type Input Output  Version
< >
Figue® PLC information
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Th&ystem eirsothéDcode of the systemExecwtri crniogretddre ncBd8 whi

program execution error stored in SD20. The relevant error

2.4.3 Modifying the user program online

You uwnaa the online modification function when you need to modi
&  Warning
On the occasions that casualties or property |l oss may occur

professi eudlfg cwiethh protection measures.

Operation met hod
After makingPlQreommani ®&Lti on has been set up successfully
t hRebueOnl i ne modiirf itchag idount o Studi o main odifkirédatcieomnostat er

C

t

In the online modification state, you can modify the main pi

modi ficati oRL &Doown | ateedcik, and the modified program is compil

aut oimcaal l'y. When the download completes, the PLC executes th
. Li mits

1. I'n the online modification state, the gl obal vari abte ta

can add or del ete amrupptuib@m ogu apnr @wgr a m.t

2. When a program is in the online modification state, Auto

is stopped.

2.4.4 Clearing and formatting

The clearing operations include PbB€,ehetheRtCvdhta bl eak, cPE&Grp

Formatting is to clear all data and programs in PLCs.

PLC el ement value cl ear
The PLC el ement value c¢clear function can c¢cl ear al |l el ement
PLC is in the stop state.

Céaring the el ement values in the PLC causes the PLC to opel
need to use this function with caution. During the operatio
choosehewhetto continue or cancel the current operation.

PLC program cl ear

The PLC program clear function can clear the wuser progr ams
is in the stop state.

Clearing the user progreamsuitnonhefPLB8el agads poogoams by PLC

with caution. During the operation process, the software d
continue or cancel the current operation.

A PLC data block clear
TheL® data block c¢clear function can clear all t heeddaahae nbltohce

PLC is in the stop state.

Clearing the data blocks in the PLC causes thenPLCatozsthgp Du

€

w

so you need to use this function with caution. During the o]

you to choose whether to continue or cancel the current ope
s PLC formatting

The PLC f or matnt icnagn ffuonrcmat al | the PLC dat a, including cl

configuration, and clearing data bl ocks. Data blocks shoul

This operation clears all stoheg odiowreleaad eod uasred tshetsupg uchatta,on

process, the software displays a confirmation window for yol
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2.4.5 Checking PLC information online

PLC information
The PLC iofoffmae¢ti on can be used to obtain and display vari
You can see the important i atfioaomadfi otnhe bPWQE drhet ltaurirrefndr matei
in Figdre 2

PLC Info X

=i e i E

Version nuaber 1.01
Sean rate(ms)
Current Oms

Meaxinimun value Oms

Minimum value Oms
= Run error inforsation
Syten error ID ]
System error description Wo systes error
Execution error ID 1]
Execution error description Fo execution error

= Program capacity
Frogram capacity 1EK steps
~ Battery voltage
Voltage 2.9y
- Bunming status indicatioen
Statuz indication zton

Modula no. Module type Input | Dutput | Version ..

FiguRé&uxrent operation information of the PLC

PLC ti me
The PLC time function can be used to display -22d set the cu

PLC Time X

Time setting Date setting

Hours: Years: 2001 =
Minutes: Months:

Y
4

Seconds; 54 & Days: 1 ke
* -
Get current time I Set time l [ Close ]

Figuee B3etting the PLC ti me

The window displays the currenandadjuandt hé mei me edne tfTHuatretdPoLrCn «
to set a new time to the PLC.

2.4.6 Element value writing and forcing, and element monitoring table

Write and forced values of the el ements
During the commissioning processe, ofyouecani masodt!l gl mméntyg t|
the el ement value write and force offer you this function.

value is valid for once, and the nvnailnuge obfe itnhge wprriotgtreanm,mabyu tc hta
is recorded in the PLC hardware until being cancell ed by vyo
To execute the write or force function, you need to mehect t
to sWittteefor.ceThen a corresponding dialog box pops up and | is
by the selected el ements. You can selectively write oreforc:é
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sent to ahdw®&L&. hWhen these values take effect in the hard
subsequent commi ssioning process.
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Figukd8 8hows the dialog box for writing an element value.

Write element value X
address data type walue XEE:{“? _— oK
no BOOL i) T Q

Figued8 Pialog box for writing an el ement val

Figukd 8hows the dialog box for forcing an element value.

Force element X
address data type wvalue oK
0] BOOL 2 [—]
Cancel

Figukré Pialog box for forcing an el ement val

The forced soifet aell om&kntmaa&rrn n LARS5:as shown in Figure 2
& MAIN |
Variable addr. (Variable Name |Variable Type |Data Iype |Ccmments
TEMPE BOOL
TEMF BOOL
TEMF BOOL

Figukb Rocks mark of the forced soft el ement

El ement value unforcing

For el ement values that no |l ong need to be forced, you can
to first select target &hémecensd thght acbHiakognbdokepbepd wpf
el ements. You can selectively unforce certain forced soft el

are deleted from the PLC, so ar e -2t6h es hcoomsr e shpeo ndd ian g gl docokx noar
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El
Th
el

ement

e

el

Unforce

address data type |yes/no oK
"o BOOL i [v]
Cancel

Figaeé Unforce

monitoring table

ement monitoring table provides el ement value monitor
ements,

program i

Th

e

can

el
be

functi

I n

can

Th
of

e

t he
be

el
t he

Fi gup @

e

(o]

e

S

me n

car

ns

mo n

up

me
cu

2 h

d

n
r

[o]

register s, and word el ements can banadaeded rtac ktellle a
downl oaded to PLCs.

t monitoring table works in two modes: editing an
ried out but no monitor i ng nfgu nmcotdieo,n bcoatnh boef ctahrer ineo
can be carried out.

itoring mode, displayed el ement values are refres
ated timely.

t state omomietsonihreg ftualelté oms i ncl udesr efdigds mgand ed
rent values of designated el ements, writing el emei

ws the el elmemt monitoring ta

5 MAIN | [/ EMT_1 *

type display formai current value new value
Decimal
Binary OFF
Binary @ ON
Binary < on

Decimal

Figukré& El ement state monitoring table

2.4.7 Generating data blocks from RAM

The
dat a

Open

data va
bl ock
t he wi

l ues of 500 D registers (at most) read from PLC co

or

overlay the original data bl ock.

ndow for generating data8blocks from RAM, as shown
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Read The Data Register Value [X’

Input the data register address range:

lo ‘ = |D | (A max. of 500 address values
‘ can be read at one time)

address value | display type | [ Read fromRAM

FigukeéWRndow for generating data blocks from R

Entering the range of daRaad! for &wu tRthdMrb,e areda dd atcd iicsk rtehaed i nt o
correctly executed.

You can select hex, deci madisplce&nttoypi splagryhendaha. field of

After reading the Meatgae s wc cEas@aftalriolo ttadgbhibbuda Kk on become avMeirigeeb!l e
to dat dhlteoln t o add the generated results to t hGverrenarri tpea rdta toafl
button to replace the existed contents.i Afthke caxti aimlgodchewirtelyi
the software prompts that the data block has been changed and
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Chapter 3 Soft element and data

Thichapter detailedly describes the definition, classification

Chapter 3 Soft €1eMENT AN GALA ........ociiiiiieii ekt a e e e st e e et et e e ann e e e e srr e e e anre e e s nanes 34
3.1 Type and fuNCtion Of SOft EIEMENTS..........uuiiii i e e e e e s e r e e e e s e e naatreeeas 35
3.1.1 Summary of soft elements
3.1.2 Soft elementlist...........cccoccvverrnneen.
3.1.3 INPUL N OULPUL POINES ...ttt ettt ettt e et e e st e et e e e et et e e s nn e e e e asbe e e e nabneeesnnneeeeanrneeennns
B T I U D = 1 Y 2= = 1A TSR
T SIS 1= 1 (< (<] o PSRRI 38
L LG I 1T OO PO TP O PR PP PP UPPRPPPPPIT 38
G B 7o 1 1 1= OO POU PP PRI 39
R R B = - (= To 1] (= ST P PP OP PP OPPPPPPPRPIN 39
3.1.9 SPECIAI AUXIITAIY TEIAY ...e.tteeeeei ettt e e s bt e e et bt e e et ee e e s breeeeanbreenanes 40
3.1.10 SPECIAI HALA FEYISTET .....ttieeeiieie ettt et s et e et bt e e et e e e e s be e e e e et b et e e aabee e e snneeeeasreeeeanes 40
0 00 I o oY g T (=T ) =] PRSP 41
3.1.22 LOCAI QUXITIAIY FRIAY ....eeittieeeeieie ettt ettt e et e e e sttt e e e ettt e e s baeeeeasbeeeeansaeeesnneeeensbeeeeanes 41
3.1.13 Local data register
3.1.14 Bit-string combined addressing mode (Kn addressing MOdE) .........cuuvieiiiiieiiieee e e sreiee e seeee e 41
3.1.15 Indexing mode (Z addreSSING MOUE).......ccoiuuiiiiiiieeeiiit ettt e st e et eesnreeeeasbee e e e 42
3.1.16 Bit-string combined iNdEXING MOTE .........ccoiiiiiiiiiie ettt e e e e e e e e e 43
3.1.17 Storing and addressing 32-bitdata in D, R, and V elements.............coooeiiiiiiiiiiie e 44
T B - | - DT P PP PP PP PPPPPPPPPPPPPPPPPPPPRE
3.2.1 Data type
3.2.2 Correlation between elements and data tYPES ........cooeiiiiiiiiiiiie e e e 44

I I 0] 153 7= 1 | SR POTRUPRTRROt 45
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3.1 Type and function of soft elements

3.1.1 Summary of soft elements

PL€areonfi wutbhda variety ohevisysteim dlesimgnt $ oi mepl ace taedreal
ot her devices in the relay control circuitsoTfThe sdRymkmmttasdodpte! &
el emdmtrs program operaticondnduopd mpmefmemaet iadn operation and c
virtual nature, the soft el ements cagwu abndt iiundpecalr eteipedlaedbgl I p
the program capacity) .t sBehsaivdee sno tnmeec hsaonfitc adll eomenel ectri c probl
make PLCs much more reliable than relay control circuits. I n &
The types and functions of WOwneriined hRL G od dfotwi enlge he rgtug ear e s
User program
- _ S0

g & e £E8538828 || &8 2 s o

i i = 5 SoR2as2RS 2y || o 2 32 T m

2 g3 el E 33348238 || g || 5 ot S 53

g Cy|Eer—y& [ —>s 52% oZz8 || 28 || BN 3 55 3

S ® 5 V) ° ) Tnd za g El= o & 32 @z

5 0T 3 3 <73 2ag 28 = ® o5 | ad

23 3= Q < = %2 @ 2 @ 3 < 29

w [=i=] [ Ty @ > D Q 2= =35

o od! 2 ENC 2R T z =3 @ 8

8 2 @ - < || 28 5 4

Soft elements ‘ |
PLC system functions, system states, clock
square wave, interrupts, communication, etc.
Fi gulLl®By@Bes and functions of soft el ements

In this manual, soft elements are named according to their tyrg
R I nput pdX nal KXfmemtrshort
s Out put pbriente g, mtrorshor t
, Auxi |l iary"™M elleeyrheMr,t ©hort
s Data regi'Btelre'emtoshort
s State redagl Shhemtr short

3.1.2 Soft elementlist

The soft el ementsPb€s VE&rsecompi mearand cl assi fiifefde raecncto redienrge nttec
di fferent functions and are easily accessible.
FigufesBows the | i stPLlG sVCf ts eeliemse ntisc.r o
Figuil¥C3series PLJ issotft el ement
S S L Numb e
VC1S VC1 VC2(Pianning) VC3(Pianning) | VC5(Pianning) in
Soft 36 inputs 128 inputs 256 inputs 512 inputs 512 inputs
clement 24 outputs 128 outputs 256 outputs 512 outputs 512 outputs
resOUMCes 1/0 points (inputs:X0i X47 |(inputs:X0i X177; |(inputs:X0i X377; |(inputs:X01 X777; |(inputs:X01 X777; Octal
note 4 outputs: YOI Y27) |outputs:YOi Y177) |outputs:YOi Y377) |outputs:YOi outputs: YOI
note 1 note 1 note 1 Y777)note 1 Y777)note 1

35



ement

VC SerieBLMiRrogramming Manual Soft el
L L N Numb e
VC1S VC1 VC2(Pianning) VC3(Pianning) | VC5(Pianning) in
- 2048 (MOi " " 10240 (MOt 10240 (MOt .
Auxiliary relay 2048 (MOi M2047 |2048 (MOi M2047) Decimal
M2047) M10239) M10239)
Local ili Decimal
r;:j?t‘sx' 'Y l64 (LMOT LM63) |64 (LMOT LM63) |64 (LMOi LM63) |64 (LMOi LM63) |64 (LMOi LM63) | —come
Special 512 512 1024 (SMOT 1024 (SMOT 1024 (SMOT Decimal
auxiliary relay [(SMOi SM511) | (SMOi SM511)  |SM1023) SM1023) SM1023)
1024 (SOi " " 4096 (SOi 4096 (SOi Decimal
State relay 1024 (SOi S$1023) 1024 (S0i S1023)
S1023) S4095) S4095)
Timer 256 256 256 512 512 ( Decimal
(TOi T255)e2 | (TOi T255)™2  [(TOi T255)wte2 (TOi T511)r2  |TOi TH11)te2
Counter 256 (COi 264 256 307 (COi 307 (COi Decimal
C255)note 3 (COT C263)note 3 (COi C255)ne3  |C307)note 3 C307)note 3
. " " " 8000 (DO 8000 (DO Decimal
Data register  [8000(D0i D7999) (8000 (DO D7999) (8000 (DO D7999
9 ( ) ( ) ( ) Ib7999) D7999)
Data register R I/ / I 32768 (ROT 32768 (ROT Decimal
9 R32767) R32767)
Local data " " " " " Decimal
registermes 64 (VOi V63) 64 (VOi V63) 64 (VOi V63) 64 (VOi V63) 64 (VOi V63)
Indexi Decimal
ng?s)ing 16 (ZOi Z15) 16 (ZOi Z15) 16 (ZOi Z15) 16 (ZOi Z15) 16 (ZOi Z15) eama
Special data  |512 (SDOV 512 1024 1024 (SDoi 1024 (SDoi Decimal
register SD511) (SDOi SD511) (SDOi SD1023) SD1024) SD1024)

Notes:
Note 1: The addresses of X and Y elements are numbered in octal, for example, address X10 represents the 8th input point. The
max. value of I/O points here is the system capacity. The actual extendable hardware points should depend on the PLC system
configuration (including the available extension module types and points, power capacity limit, etc.).
Note 2: T element address is classified into three categories based on timing precision:

100 ms precision: TOi T209

10 ms precision: T210i T251

1 ms precision: T252i T255
Note 3: C element address is classified into three categories based on the width and function of count values:

16-bit increment counter: COi C199

32-bit increment and decrement counter: C200i C235

32-bit high-speed counter: C236i 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

El ement mnemoni cs Classification

A X elements (discrete input Puitmpwus) channel corresXpoo&divrng t
A Yel enmse(ndti screte output pointane configuwriedtwhgHtileeri on.
set the iltering timé&thKBrougl

Functi on 'fhlhe
nNpUL U

The X and Y el ements represen{ ; p |@§I?)\/Aflalﬁnig;=%m®e:{h0:he$

state of the hardware X termlunsael gﬁdcguppgu{ogrota?% enFegln ¢
. speed counter $ X7Beaindad ,saoX®b e |

hardware Y terminal ) ]

Th ¢ at ‘ X | . . |nbptuetrm|3a*ttsherfrmalh |tn%aapirmrpd,, p

The state of X elements s Offpllfed LhT QR e

i nputi mage register, whil e the sI tof Y eleggnti t|”'5 "

out gthtr ough tdier cowittpudr i ven eh emeunt psut repes .ozm P gher

. . general out.put terminal.s.

i magegister. The two operatlon are carri'ed out in the

| /rOefr eshofphPalsCe s aord,ecy s | £hown Elne ment ssiangdd e s

Figuz.e3 For det ai | st,®@s d¢ tPiLECn Octal,started veiltehmse o h X m@maidn
operating mcéymried®lIly is obviwmadule and |1/ 0 exdreaddoas smnead
thatretitse a brief delay in PLC'CsOnNtddgyperusse ed rededatessio/pd.i lgyoius
The delayis related to the i nOuX7,.f XX, X2 mmodi &k eomant s
housekea&mpd ngcan cycl e. areddresseadilgy y@i¥7 YI10YL17Y20

Y27, and so on.
i} Dattay pe
Executing the user

program Both the X and Y elements are
are ON or OFF).

Input filtering
Avai Ifaoblms

You adoaptandO NC coXtelca damti 19

progr aridieppendi ng on tWO amdtr
NC <contacts havevalppos.i Theyst
sometimes referred to as "a co

Communication

U

Housekeeping

displayi

contact
s, etc. ng the
devices,

You can aN®&oamndopC cYalteamdrnst sof

Refreshing 1/0 during programming

N Val ue assignment

1. eX emeanctcse pt only hardware i

forced oper a tsi ownhd sctrha b ¢h almalewde

3.1

5

FigukPeS8hematic diagram of I{erefhe%etpmmgomctlons nor

t hey s tceoommi s s.i oni ng

2. You c asnt ad aeksit @neY e nse nwt h b
OUTinstruction, sseotf ¢Yh e nsesnttat e
oreven f orsteator weééilteenedmtrsi ng

t hey s tceoormmi ss.i oni ng

3. Through the system bl ock,
st agoef eV ense nitn STOP st ate.

4 Auxiliary Relays

El ement mnemoni c el ectrical .covnauwuotarmiustottehen
M el ement s various intermediate states in
Function . El e meandtdsr essi ng mode

The systemtpyrpaviicdcerse tae sgtaot e e PEahstaqted with 0.

yowhickimslar to an i mter medailmdteay pel ay
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M elements are Boolean (the element values are ON or Power outage Data saved Date deleted
OFF). RUN Y ST( Data saved Date deleted
. STOP Y RU Unchanged Cleared
Avai If obrlmes -
® Note: The storage range at power outage is set through the
NO and oW acts system block. For details, refer to section 2.2.1 "System
s Val a®si gnment block".

1. Thntdhieght ropéeianibmse or W@LiNoqe

thetate valtulessy sdem rcg)mmlsmowhnegn using the N: NI|Iprmetndccalr,e sc

, Saving pbateaatout age by the ¥gstemed to pay attent

M elements for programming and modifying the p
which data is not

saved at power

M elements for which
State data is saved at
power outage

outage
3.1.5 State relay
El emmnémoni c 2. NO and NC contacts (wlan ¢t}
S elements programmed for SHh@)r.ac$iemvi Isai c
Ali a el ense,ntNON@@mant actesl eafecndbn b e
i as
: used for rogrammi ng.
Step flag prog 9

. Val a®si gnment
Fwmction

> . 1. Through the instruction operations. 2. Force or write
As the step flag, S elements are used in the SFC. For . S
. " o the state values during the system commissioning.
details, refer to Chapter 7 "SFC user guide".
Uni nt erorudtptued after power out a

Classification

* B o . S elements for
SO0i S19: initial step flag S elements forwhich| . o e
. State data is saved at
Others: general step flag not saved at

power outage
power outage

El e meandtdsr essi ng mode

. . . P h I
Decimal, starting with 0 ower ou.t‘age Unchanged Cleared
RUN Y ST Unchanged Unchanged
N Data type STOP Y R Unchanged Cleared
Boolean elements (element values are ON or OFF). Note: The storage range at power outage is set through
) Avai If @b Ims tbr:(()ecskyl/lstem block. For details, refer to 2.2.1 "System
1. Repirdghentstep state (when the—SFt—instruetion
i's progt hmaoRigd)
3.1.6 Timer
El emmnémoni c classified i.ffteo ftohr emedictsywpdsaklbk
T elements the T ehememtsresponding ti mi
. di fferensdeq@mdante®ssed to payoatte
Function . .
: . . _ iwhen using.
Tel emenctomposadofte el ementaithat —
woredl eméft byt eas )eildenmde nthe T wor 11-0-:Zlogement Iol)m' ng_, Preg
el ementsa elbdtidnv abtuteat can be U QndTleo"T251 0 mSpre?ls_lon
. . ! ms precision
as a val u.e |.n_Tthr§eITp mnglt.satcnhte ToEZ T25E Tms precision
st atteheoft i,mewhicoh Ic an obge cu.sceodn tfr

FofMf elements with tlims ng hpye

1 state bit areactivated bgnidnteraued toig
T bit element scancylhlea.e fhoerier, actisgrmet imet
accurFeotre T el ements with timin

sign bit_MS8 and 100 mandrattedhtheme ti min
Twordetlement 11 T[] [T] 111 1]Ttse are rebaked scan cycle.
| 16 bits J .
K 7 s El ements addressing mode
FiguBeT3el ement s Decimal, starting with 0
Classification . Data type

According to theeltémeémnay epreci sBloqjeﬁn’ (element values are ON or OFF), and word.
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Available for ms power outage (for saved at power

The ti ming modecsdictT omwrsl e mept VEZEIESHES @Y outage

deter mi miedi Mgt rucfThene are f Epl\jyilm%a\gg_?c‘ 3nc:angej UCI(:]aredd
. B .. nchange nchange

ofti mingtructinehsdi®F ONRK and
8 Y d &l N STOP Y_ RY. Unchanged Cleared

T MON n st !’SU ¢ Wied rerielfse,r to Chaptef Note“‘The storaagesrange at power outage is set through the
nstructions".

system block. For details, refer to section 2.2.1 "System

Val a®si gnment block".

1. Thntdhieght ructi on operations.& 2.NotbkOrce or write

t het at e valtuhsesy sderm cg mmi ssi oniThde: maxi mum timing value of T
preset v3a2l 7u6eB8-3 2 506 7 . Because T

., Uninterrupt emoweattpaige after acts only when the count val ue
St T elements for which| T elements for presetThatl akiog eagctitalll s smetami n
data is saved at | which data is not the preset value as a negative

3.1.7 Counter

El emmnémoni c instrucbion,cytbe count3i2migt i n

] C elements increment and decrementngdiint i
Function speed I/O.inFsotrrud:ettiaothhaptereféw
AC el ement is a composite soft,. Betlrelzmczettnirtzittshl,,donic:'r(])ar‘l?atrern APF
bit eaenmdevmatr d or adeUbl‘n(éolwo4d o ) )
byt)esThbword el ement -brietc obBicts {1 classification dfn @hel dme
ti mi ngt vaatl uean be used as a va euleol:n the program

while C bit ealhemenitmerrttclositiDssil ¢ ej em Counting | PP!'Icable

control. ._type
16-bit increment
1 state bit
16-bit increment counting instruction
C bit element COi C199 . 9 . .
counter 16-bit cyclic counting
instruction
Sign bit o
15_b,‘couﬂle,\N \ [TTTTITII1] HLSB 3o-bit increment and 32-bit increment and
16 bits C200i C235 decrement counting
decrement counter |, .
LsB instruction
“”“‘W\mmHmmummwm 32-bit high-speed _|High-speed 110
32-bit counter -DIt hiIgh-spee Igh-spee
16 bits 16 bits C2361 C263 gh-sp . 9 p
counter instruction

Figuse elements Val ue assignment

s Classification 1. Through the instruction operations. 2. Force or write
Two t ypbeist: clobuntbhdrt amdinx2r the state values during the system commissioning.
s El ements addressing mode ) Uninterrupted output after pow
Decimal, starting with 0 C elements for which |C elements for which
State data is saved at data is not saved at
s Data type power outage power outage
Bool ean(el ement values are O PoRel outkd® T J »UncRahgBdJ ! Wodardg O T
doubl e word. RUN Y S Unchanged Unchanged
. Available forms STOP Y Unchanged Cleared

Thecountiinnsgt r uct ic@aiCé eatidwatts ar eNote' The storage range at power outage is set through the

%ystem block For 8etalls refer to section 2.2.1 "System

classified inadoébléytt ypesement 1

block".
3.1.8 Data register
s El ement mnemoni c N El ements addressing mode
D and R elements Decimal, starting with 0
s Function N Data type
As dat @ me n tbsr R el @ me n tussse d Each or R el enbeintt riesgiastle t ha

operandsin manycalicns$atuoni ansdléb otatfraslu cdiebiats i nt eger .
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Two D or Rcahemenm-woredoemeéert vyva|yue assignment
that stantei3t2 data, such as | ong paf bi6cR Rifializ&iént 2 THRolgh the instruction

fl oapadingt dat a. operations. 3. Force or write the state values during the
o Dn element system commissioning.
Sign bit MSB (n: 0-7999)
Single word D element %Emlfi LsB ., Uninterrupted output after pow
on element D elements for D elements for which
n elemen
Sign bit ooy | Drieement Lss State which data is saved | data is not saved at
Pouble word D element e - L - at power outage power outage
) Power outage Unchanged Cleared
Data range of single word D element:-32,168-+32,767 —
Data range of double word D element: -2,147,483,648- RUN Y S UnChanged UnChanged
+2,147,483,647 STOP Y Unchanged Cleared
Fi gu-b 8r R el ements Note: The storage range at power outage is set through the
system block. For details, refer to section 2.2.1 "System
& Note block".
I'n a dwuldl & or R el embnt, i sh Raldmentp prenet be gaged at power outage
the first D or R el®méent s amdtthere | ower 16
secondR Delogment .
& Note
Available forms Some D el ements are called by
> instructlpcvmta»tcoN Ns adopted.
calculation and control i nst r upcrtoigornasm.
3.1.9 Special auxiliary relay
El emmnémoni c A sSM2BSM71lnterrupt control fl
SMel ement s these SM el emdrhtes cemakblelsepon
s Function interrwmts.functi

SM el ement s ar e closely related to the PLCsystem
functriedihregtlyst em functbopbdbnthed state

PLE For ldeittaAipIpte:eon/id"iS(pecialau=xiH‘SF“?”tS addressing mode
rel aiyn" this manual Decimal, started with O.

Data type

Classification >
The frequently lisne:duﬁM:elementBSOOlean elements (element valu

A SMO0O: PLC operation monitor HByailakl e sf aoNmswhent he
PLC is in RUN state. NO and NC contacts

A SM1: initial operation puls V@IHptasqitgninlsen@N in the
. Through the instruction operations. 2. Force or write
firstscan cycle of PLC operat

the state values during the system commissioning.
A sSM3: system error. It i s ON_if any system error s
detected after the PelnC tihse p%weN%ted o]
Y nn
PLE&hanges from STOP to RUN. ou ca

A SMIiGM12: aévpéy the -walveck square

n or wh
ot assigomlyalShe® | ememne

cycled at 10 ms, 1000vemst,wiacned 1 s (fl ipping

in a cycle).

3.1.10 Special data register

. El emmnémoni c . El ements addressing mode
SD el ement s Decimal, started with 0.
s Functi on s Data type

SDel ements are closely rel at eWordtaod doubiesordRinteGer)edepnents.e m
functiebihmghte systemarfamet ¢ 0%, Satvaslti 8 b Imes

code values, and instr ucFtoiron Oéfo?abeaaﬁdic&cﬂlatignaofirﬁege?sf PLCs.
details, refBéd Sptedalhmp e'®giins ttehri s )
manual . N Val a®si gnment
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1. Through the instruction operations. 2. Force or write & Note

state values during system commissioning. You cannot assigmlyalSDe®| emene

3.1.11 Indexing register

X El ement mnemoni c s Data type
Z elements Word elements

X Function s Avail abl e forms
lebit regi sst ecarel kenemdree $spymboli el ements are used for indexi
i nteger ddeattaa .l Fsodaelxao intg, 5§ @ etfiean taoddress offset in Z elements b

3.1'1Ins5dexmodg ad r essi ng Mode) Value assignment

. El e meandtdsr essi ng mode 1. Through the instruction operations. 2. Force or write
Decimal, started with O. state values during system commissioning.

3.1.12 Local auxiliary relay

El emmnémoni c LM elements <can be wused to
LM elements parameters of subprogr ams t o
. par ameter transfer function. F
s Functi on N
. 4. 4 Subprogra .
LM el ements are | ocal wvariants that b7e pplled in the

main program andThs:etybparrz;netiylrﬂenrs'LE|eme“tS addressing mode
el ements that are locally val iRecimahstastedwithOi ndi vi dual program

body mai n pr ogprraony,r a e interpapd type

program). Therefore, it is noBoolRad(Bl&mel Jaes &r®ONGDIOFE)Ct |y share
the state of any LM el ement b%t\/\g? nbijlf);eF%lnt program
bodi es.t hfdhesny st eamrpd grazmsbody’ RIOangﬁCcontacts

execution of thehaMeerl @msmgtr a m,

redefi Waeén returning to the.ma%ed ¥BSdFMdBNdr calling

subroutine, the value iof t h& Thodgh theinsiugtign opefatiogs| ¢ me n ¢
el edtredt he corr eseedsionbgt aki énaectde
ccordi ngertfoacteh ep airnatnfeutnectt itomnsf er

v O ©

3.1.13 Local data register

El emmnémoni c V. el ements catno bckefused t he i
V elements parameters of subprogr ams t
. parameter transfer function. F
. Functi on R
. 4. 4 Subprogram” .
Vel ements are |l ocal varitearets that can be “applied in

main program and subprograms.El §mept sagraeddygsisamPge mode

el ements that are locally val iRecimahstatedwithOi ndi vi dual program
body ( mai nanpdruobgprraong r am) . Theregeotree .t yipte i 's

not ploessticb di r edtaltod saheayreemetnhte Boolean elements (element values are ON or OFF).

bet ween different program bodAesllanP]enfthe system

. or
|l eaves a progra.m body |_n t‘newg% Cuetlle?nnen_PT \tlvnlechusggn be u.
progr ahimMel ement is redefined. When returning to
. ) Information
the main program or calling a subroutine, the value of the

redefVienedent is deleteddatrat he/ad #@®SIPMeDitn

needs to be obtained accor dilnlgoughtgein “I‘Ftépnoﬁerﬁttorésrface
par amet erf utnrcatnisofne r

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

Concept
Thbistt ri ng aanmdsiersegd ,moftde addr es sd ommgb impale bit elwomehns crtrliogg W
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Met hod
The for'ag¢ny) swb)erri $ hen i nteger among one to eight, iMdi cat
bits. U indicheementhadsdrasts bifttéde el ement string.
Application instance:
1. K1X0 indicatesa abiworgdt rmardge afp fbit el ements (X0, X1, X2
2. Ki3iw®i @matweos d maal ebiutp dothriitnge l¢efifme,nt¥01, Y02 and YO03), (o4,
(y10, Y11, Y12 and Y13) starting from YO.
3. Kd MBi @aatwensadl e wp boa ft § Boriitnge l'ddfhe n Ms, éM2n,d MBL1 5 .
4 8MO0 i ndacdoeblnmneadwo rwp baoft 8 briitng l:ddfthen M, éM2n d3NM3B
Datsda orfaogremat i n the Kn addressing mode
The following example describes how data is stored n the K
MOV 2#10001001 K2MO (which is the equival ent ionfs tMOWc tli6atB8 9i K2
K2MO is stored. The following table describes the specific
Dat a MS B | nftmedi ate bit LSB
K2mM0 M7 M6 M5 M4 M3 M2 M1 MO
16#89 1 0 0 0 1 0 0 1
Not e fstttrhieng combined addressing mode
| f derseti nati on operand of the instruction uses the Kn addre
destination operand is greater than the width defined in th
the MSB of the data.
For exampl e:
Executing the instruction "DBITS 16# FFFFFFFO K1MO".
After the instruction is executed, the operand 2 (K1MO) neeq
is o-bly wide, which is not endhegthifgbrerl®#ic., Bhediacctandi tal
Ki1MO=16#c (12).
3.1.15 Indexing mode (Z addressing mode)

Concepihdeiking

VC series PLCs providdecZtahedi as¥xkmggamdege Z el ements (index
access to the target el ements.

Zaddr esneit hg d:

Target address=Basic el ement address+Address offset stored i
For exampl e:

In the indexing mode, for DO0ZO (in which Z0=3), t he teasrsget
stored in el ement ZO0O is 3.

Therefore, when ZOMOY 465 dDB0 EeqtursiOd/ttiodnD2f f ect , and in both c
the value 45 after the instruction is executed.

I ndeexanqpl e

1. Bit element indexing examplTehe preceding instructions are
LD MO1 LD MO1

MOV 6 Z1 SFTR X6 MO 8 2

SFTR X0zZz1 MO 8 2 The addressing process is as f
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Z1=6 The preceding instructions are
X0Z1 =2ZX)( 0 X6 LD MO1

2. Wolradment indexing exampl e MOV D130 DO

LD MO1 The addressing process is as f
MOV 2R20 Z20=30
MOV D100Z20 DO D100 z2006GzZ2)8 D130

N Notefks the indexing mode
1. tlhre i ndexiZaddmesei),g Zmoedlements store the address offset.
means negative offset i s supported.

For exiampl e
MOV-30 Z20

MOV D100z20 DO

The preceding instructions are in effect equal to:
MOV 70D O

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

3. You need to pay attentrion to the addressmphbBgeowhen( a6+
outside the address range of the D elements (The max. addre

3.1.16 Bit-string combined indexing mode

The -sktirti ng combined addressi nguOMo&Kd4 X@Z2H0 b0 used in

conjunNdttihbn(hes'mbdg.e>an)nn:pIIélXOZl_Phe nreceding instructions are i

I n t hi sy omo dnee,e d t ot hdeetsetrmritnebiLtD i/lllement
address througihhngraetZe randidree stshe | engt h

of the bhtosghiniye Kn addressi M@V K1X3 DO

Foexampl e The addressing process is as fol
LD M1 Zz10 = 3
MOV 3 Z10 K1X0Z10=K1X K1I0X310) =
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3.1.17 Storing and addressing 32-bit data in D, R, and V elements

Stor3iznigt data in D, R, and V el ements
ThBI NT, ,Dd NTRtEWdat a ariand8d oRV/ el ememl goii ¢ . TeaoutconveVDel Bment s
are needed tbistdanéeat he 32

VC ser isesst oRleC-tihte Ba&t a i n t het hBatg iEsn étil e mseamyoisciel & | addressesar
store eheblii gHhe t3 2 attahel wimedkiebsh g addresses are ubietds tobsthhe e

dat a.
For Appl i catuinosn ginredh deognegr " 16# FEA8_67DA" is stored Bagethe
formas f&ll ows

DO OXFEA8

D1 Ox 67DA

Addr esshbintg d®t aR,i nand V el ement s
You can use a D or V-betetahta,t eut bc atsyepheat d,6 Fb rotra dMORaED, such &
or DI NT dat a.

I f ,a R et ement address i pes@ahtdhe aperastdrdavhetlypr tdke ed ant
bit32rt.

Foexampl e

In the instruction " MOVi nbi#8ds@dDJl, et h@ ealdemests, Die d amsd @ uaxp & r
is of the WORD data type.

In the instruction " DMOV 1604 nRHE At8aBo/elxAo mMDVE' ¢ u tt ihwee awarses e p®0 aard
2 of the DMOV instruction is of the DINT data type.

3.2 Data

3.2.1 Data type

Al instruction operands are of a certain data type. There are

Tabl-B Operand data types

Data t|Type des Dat a wi Range
BOOL Bit 1 ON, OFF (1, 0)
INT Signed integer 16 © 32768i +32767
DINT Signed long 32 © 21474836481 +2147483647
integer
REAL Floating-point 32 +1.175494E -387 43.402823E 38
number

3.2.2 Correlation between elements and data types

The el ement types wused by instruction operands needs to matc
el ements and data types are |listed in the following table.

Tabl-3 Mapbehgeen slemkndata types

Dat a Soft el ements
C T
BOOL
X Y M S LM SM
INT Constantf KnX KnY KnM KnS KnLM | KnSM D SD C T Vv z R
DINT Constantf KnX KnY KnM KnS KnLM | KnSM D SD C Vv R
REAL [Constant] D Vv R
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Dat a Soft el ements
I f an instructionamsssiadmbdpedanad Wwisipe medhel é emgmpiluesktorounct i on "
X0" is illegal because operand 2 of twhetildOEYX&meanhust opa
dat a.
& Note
1. When the operand is of INT type, the app,/JaindalKin& Mellvenne s tes i
2. When the operand is of DINT type, the applainda®&Meheeleemdent s i
8.
3. When the operand is of |INT t#y®>le9,9.t he applicable C e
4. When the operand is of DINT tyige,63the applicable C el
3.2.3 Constant
You can use constants as the igsissuppacrttiacn ed pye rodn dcso.nEx\p@ psesrmoas
constants are shown in the following table
Tabl-424 Bxpressions of constants
A i ca
Constant ty .pp Val id range Remar ks
i nstand(
Pemmal constant (16-bit signed |. 8949 30768i +32767
integer)
Decimal constant (32-bit signed |. ) 12 1a3646 21474836481 +2147483647
integer)
Hex constant (16-bit) 16#1FE9 16#0i 16#FFFF Hex, octal, and binary constants
Hex constant (32-bit) 16#FD1EAFE9 16#0i 16#FFFFFFFF have no positive or negative
Octal constant (16-bit) 8#7173 8#01 8#177777 meaning.
Octal constant (32-bit) 8#71732 8#0i 8#37777777777 If you select hex, octal or binary
Binary constant (16-hit) 2#10111001 2#07 2#1111111111111111 constants used as operands,
positive and negative natures of
. . 2#01 2#1111111111111111 these constants, and their sizes are
Binary constant (32-bit) 2#101110011111 1111111111111111 determined by data types of these
operands.
Compliance with the IEEE-754
standard.
Single-precision floating-point 3.1415E-16 The programming software can
Conita:ts op 3.1415E 3 +1,175494E -38i 13.402823E 38 display
0.016 and input floating-point constants
with
7-bit effective precision.
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Chapter 4 Programming concept

This chapter det addretdéfyt M€ smiedhle®@r dhreammi ngl udi ng the pRraoagr amn
programel ement s. The programming and wusage oift sddpacroighcasas adme
explanation of instructions.

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

4.1 Introduction to programming languages ...

LT LAD et h R h e E e h R e Rt R e h e R et Rt Rt na e e n e ne e ne e s
o | P T T P T O T TS TP OV PP TS OPPPOPRPYN
L3 SFC ittt h e h e E R Rtk e Rt h Rt h e h e nh et ne e s 48
B (oo = Lo T [T LT o PRSPPI 49
L R U L= o o T | =T PP PERP T RPPP 49
4.2.2 System block
L A D - - o] (o Tt P URRT TR
4.3 Block comment and variable comment Of the PrOgram............c..ooiiiiiiiiiie e e 50
4.3.1 BIOCK COMIMENT.......eiiitiii ittt ettt b e h e sh e ekt e e bt e ek e et et e s bt e bt e s bt e e nnr e e nbneenane s 50
4.3.2 Variable COMIMENL ....c.uiiiiei ettt h e h e sb e s bt e e b bt e b b e e be e e st et e nbr e s bneenne e e nineennre s 51
S W o] o] (oo £= 10 F PO PP PO P PO U PP OPPPP PP 52
L 3t R o (o1 o OO PP PR 52
4.4.2 NOEESIOUSE SB RS ... i 52
4.4.3 Definition of the SBR variable table...............oiii e 53
4.4.4 SBR PAramMeter trANSTEN ......oooi ittt e e e e e ettt e e e e e st bbbt e e e e e e e e bbb b e e e e e e e e narreeeas
4.4.5 SBR appliCation INSTANCE .......o.uiiiiiiieee ettt e et e e e e e et e e e e e e s e bbb e e e e e e e e nneneeeas
4.5 General information of the instructions
S R S (0T (o o] o 1=T = 10 o F OO O TP PP PU PP PPPPP PRI
S - To [l o1 S TP PO PP PPPPPPPPI
4.5.3 Restrictions 0N the USE Of INSIIUCHIONS .........oiiiiiiiiiiiie e 56
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4.1 Introduction to programming languages
Therehmnee programmi ng |aanndg uSsag& s : LAD, I L
4.1.1 LAD

Concepts
LADai svi-deb&ggr aphi cal PLC progiammangthd{ngeaodeot ridé agram. | 1ts
include:

11t is conf higfutr elthudavitihgehi elmu s t e d .

2. All control output kllement@Sagreloidat)i amdi dautnrca ¢itomrpownts )t esrhnair
The elaé¢otmtiroml di agram and LAD are equivalent to a certain d
M
LsL PB  CR

X0 TL 1 YO
S — | {1 I | C 0
X2 X3
LS2 SS —

FigufleThe equi val encaekt drett welendiedg@rcdamiand LAD

LAD basic programming el ements

According to thel epat miticmineag oilndi agram, sever al basic progra
thelLAD:
1. Lefl torlmwuesssgamnd he contr alkomlisaodi agrehrecctiocd etproavler f or t he cont

2. Connleicl=il)gt represeedleohneéecttihehe@troindg r ol adnida girsa muesdcuc tt o
ot hercomneelk echent s .

3. Codh)actreptrleesdinicmunt heelte @inr icaln targalam, it controls the ON/O
currient she cTihrec wiatr al | el antd heenti @ad s smmmmpelck y emt 0ft he operati
of the input | ogi@znadfcdomter clonntriheéenceagumit§owon of the

4 . Cg)itlt(repn'hzesernelsayheeUIaahroinitmol di agram.

5. Funct i)nt tbliosc kal(slhealppd wrc ad$ on dmesrntessgdridhe actuator or f
thabmpbkehspeci al f tu meel tei eotiarsindi rno | . td | @papmr 4 ra rsnp etchief | ¢ c csotrr @lo nft u
cal cuf atcsshwenhd atsa tram,smd stsa cal,colat®amrc, ti mer

Energy fl ow
Being an important concept in LADel armemntdsnapgy i thowonsi nsed
similar tothe control current output by tthheel & mittwint g od o idli ,a ga

I n LAD, tthree cforid rstagamldi codt itchmee ¢ dbset o ¢ ¢ olmedn eérogy hfEl @w ielmean
beutput handppilnstarn U ®tni eofnfse cdairevchldayed only whewatthe energy fl o

The following figure demonstrates dth e e eeméerrdgyyte 6fl lootmimlrs & unfce i ic
bl ocks.
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Energy flow No.1
Mo M1 Nz / Mo Ta
H3 i i { | i JN
MO M1 NS Energy flow No.1
. J | |
g g Energy flow No.2
MO mi mi Mo A T1
H4 . J J . < .
M= Tz
Energy flow No.3 — —¥ )
Three energy flows < P
[ mov 999 oo
FigukeEdergy flow and its driving function
412 IL
TheibBLa textual aseet pmfeogtrmeng i ®mwce € hijtehnes er s .
The user program nsaiomoddflden dxéesuwPdiComal | y stelqaueinescdbgobyabhe mai
modyl emadystem executes each instruction in the sequence one b
The folfli gwsmgpl i cati oncadmvdrdinkddeg tod La n
LAD 1L
LD X0
OR X1
AND X14
MPS
ouT YO
X0 X14 Y0 AND X1
{ | { | C p] ouT Y1
X1 X1 il MPP
— < > AND X2
X2 Y2 MPS
< > out Y2
X3 X4 Y3 AND X3
— — —<C D AND X4
X5 X6 Y4 ouTt Y3
— D MRD
X7 X10 LD X5
— AND X6
5 LD X7
— 2 AND X10
ORB
ANB
ouT Y4
MPP
ouT Y5
4.1.3 SFC
The SFC is a graphifoalustesipgrglramgdag@enewor k that is commonly
functions.
Sequence control iscancbeptdblVidedcessotmatti phedppodleeadmces di mig:
t o heertain working sequence.
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The user program deel gsie d a@fiviggthlia rSFCand cs eparroglreacumdussuec@ ns i sh e nt
actual sceognuternocle process.

Théeol | dwigmg e i s ant aanpcpelsiiochgp taieo 18 FiCn s

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

FiguBeApgplication instance of SFC

4.2 Program Elements

The program el ements include user program, spyrsotgeenh gbnheonctks abnyd d e
programming.
4.2.1 User Program

Thaser program i s wrhdbtypemesggeara.eoloip d ke e@de xienctwt abl es e g8 & doemnil mraded
t heont roondheer ,coereosiitheer cont rofl tfluemcais.em program

The user cpmedgrsehmpe @efgroaagni zani os ( POU) : main program ( MAItN)Y,r upt
progf¢amMT) .

. MAI1 N
The main program is the main body and framewor k ofprtolge aurser
executed cyclically.

One wuser proyrome hmasi mndr ogr am.

s SBR
A subprogram iandédurmsdtriucn allrlayukigmrdoegotednmitemt be call ed by other
Subprogreams ally have casthaoperaprpdut pdeohbdygewhen being calle
A user prbgwvamraadom number of subprograms, or no subprogra
. INT
An i ntperrorguipgtmse @rmr og s a@ gmmehnatt haanddpeesci fi c interrupt event. A s
corresponds to pspgciafmic interrupt
Upon t hreewme caufr an i nner maptn ewadter raphaksder program fl ow auto
to the execution of the interrupt program until the interru

A user programdemnnbhmaber pobgratmer momptr ogaeamapt .
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4.2.2 System block

The system block contains onputlitongs e csgmstmodicfonf i guam@isli ®@ ma rbd od &
configure the opemamodounl enode of the

Fodet aiblout how to use the syetftem dcdrs®REYdtddpickn t hemmatnmhial r el a
descri pAuitSatnudiino Programmi ng Software User Manual

4.2.3 Data block

The data bl ocskeu@ad ntcaioE®R Btmhne hh e datias bd oownkl @ acdéermdt rtoHdHeeri gnat ed
or eRemesntassigned a set value, thereby achieving .the purpose ¢

I f the "Databl oadk aasetdtl ierdd s hi hhask édmf bl oocrkeRarheniPai ti ali zed by th
before the uUusernpRUYram

4.3 Block comment and variable comment of the program

4.3.1 Block comment
When programmié amg hadgdcloonanent s t o Blhoec kp roommeaendas tyi be t he rsel eva
Each block comment takes up an entire |line of space.

In the program, rlingletr ttcdRidawks eemtd @& erlcewtabove t hemgpuy rreoaw trowep &|
program bl ocks.

To make a bl ock ceendne@be €t rahn tehmpitghtr ol i ckn seemrd SBdloecckt &0 mamrew n
bel.ow

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

Insert Block Comment... Ctrl+B

Switch Insert/Overwrite Mode Insert
FigudeAddi ng bl ock comment

Entering your comment into the block comment dialogue box that

Block Comment

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

Fi gubelBbdck comment dialogue box

The software aut"Bamdit/i cabotyhassddes of the entered text, and dis

50



VC Seri ekLMiRrroogr ammi ng Manual Programming co
5 MAIN * | E EMT_1 *|

Variable addr. Variable Name |Varia Comments
“Open the first button*/
4| > SET p 41 1
_|"-
Figuf6eThe cl ock comment in the program

A block comment occupies aawbhbobekrowmm&potu tanaot oaddpied row,
comment be used for other purposes.

4.3.2 Variable Comment

You cant dvwafriineebl es i n the gloa@dalr iwadrl Falkladeétcabl(es, @ n &GI8 0 bathrloi asbelcet i
tablaendectdi.odhBefi ni tIBRaradfaabblhlee @nd ectly defined variables can
can stand for a

certain address to malkeaatlkeghrsehgaovasn scomee vari abl esbldeabil med i n

‘s MAIN * | ® EMT_1 * | Global variable table * |

Variable Name Variable addr. Commentcs

StopButton X0 Stop Button

Timer0 T0 Timer

o [ [ (M

o

Fi gu7eVdriables defined in the gl obal variabl e

Symbaldr essi ng
When the defined variables are used, youelcamadsdwmietsshl idy8ty mbeh t |

addr esseng.
The followinghti game &£§W®wsn both display modes

The foll owing dti ggtue eAB/telmes tthiee Sy mbol #Hdlddeessdng i s not
= MAIN * | B EMT_1 * |& Global variable table * |

Variable addr. |Variable Name |Variable Type |Data Type |Com
TEMP aAnT
TEMF BOOL
X0 TO Y0

“Open the first button*

_|‘:|_¢/,_( SET Y1 ]
M1

Fi guBE®hd stsaytneb oolf a d dmroets ss enlge dtsed

The followinghti gtoheedAddDwsvhen tadesiSpebded.t Addr
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& MAIN * | [E EMT_1 * | & Global variable table *

Fi guB®Bhe stsaytneb oolf a d dsreelsesdtnegd i s

. El e mecmmme nt
You cantrol whether thedélseidanytt thynnekedltesElaieme ntt h € menme mts s hown
Figur®e4

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

Variable Type ata Type |Comments

Variable addr. |Variable Name

Figufi® Zhe L AD sprloag/rhaang ed ¢eormemrmetnt s
4.4 Subprogram

4.4.1 Concept

Being an optional part of the wuser pr prgorgaros g1aan i szuaht i rodidhCatn o &SB R

called by the main program or other SBRs.

You can use SBRs imhmoyour wuser program

1. Reduce the size of the user program. You can Wwr inteec es sragpeat
2. Clarify the program structure, particularly the structure c
3. Make the user program more transplantable.

4.4.2 Notestouse SBRs

When writing aqr Yoal hettg tlm&BRol | owi ng:

1. ThesPh@rmaxi nmium eovfel s ofc &SIBIRR mgsting

The foll owiapg!l i sathohilheavsetla nocfe SBIR 16n eéeggt i ng

MA IfNS B Rf1S B Rf”2S B Rf3S B R4S B RF'5SB R 6

(wher & "t hrepresetnis cadde ssgowndihng hisBsRgrlulct i on)

2. Thed®Li€ot support recursive call and cyclic call of SBRs.

The f ol l eamwilnigc aatwioon i nstances show two illegal SBR callings.
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MAIfNSBRIOSBRO (recursive call, illegal)
MAIfNSBRIOSBR(ISBRO (cyclic call, illegal)
3A maxi mudn IBRn be defanesier program.
4 A maxi muén lift a ntdy ple6s awodfradalne e ideft medvariable table of a SBR.
5. Whenngcaay8BRneed ttohemodmpenadmad type ofmethiena® ALhL tihres tvraud taibd re
in the variabl,e atnadblteh eo fc otmpeiSBeRR checks whet her the match is ¢
6. The pnobgramoestnot all owed to call SBRs

4.4.3 Definition of the SBR variable table

SBRar i talbll e
The SBR varisasbluseidsamplbeeys al l SBR interface parameters and |
vari ablsepsectihfaydr properties.

SBRarimpbomperties

The SBRlIeari{(abcluding interface parameters and | ocal variab
1. Variable address
Based on the variable data type, the software aut omaariicalll e

in sequence.

2. Variable nam

You can give each SBR variable a name (alias). You can use ¢
3. Variable type

The SBR variables are classified into the four types: I N, OU
A I N: The I N ity pesterdarmtisef telre a lhaete N2 BRUWBRSBR i s being called.

A OUT: The OUT tgpasedritabtall the returwmhewalaueBiRomstransf e

A I N_OUT: The | N s ypserdaatrsif &lrlveh hefe igBpRutwhS8BR s being caall ed.e
return value f or wthreaan saffr &tBrRr mg t he SBR

A The TEWMPari abbebyaukbedalsvariabl es t hsacdopatrteefv®BR.d only wi
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4 Var i aabtlae tdy pe

Thpropertiveasr ioafb Itelsap@tya tthyepael at nawg d tvoahrnidahkeTbe vari abl e dat a
in the following table.

Tabl-2 Mariable data types

Data type Description Occupied LM/V el eme
BOOL Bit type One LM element address
INT Signed integer type OneV element address
DINT Signed double integer type Two consecutivé/ element address
REAL Floatingpoint type Two consecutive V element addresses

4.4.4 SBR parameter transfer

I f local i nput or outtph®B Rwhaerni aab | SeBsR airse cdael fliende dn el endihrepounta i tnh e r o g
caesponding variable valuesel giemtado othet SBRO I &t Yeoru ancdeedp dteda mett e

t hleowealr imddéabe ocof the same dataceypaerwmehethe inter
4.45 SBR application instance

Heries appl i cation instance of how to write and call a SBR.

Introduction to the function of the application instance
Caili®BR_1 in the mpenfiphadgdt cmhtca (B3a2)ofont wo i nteger comhants
oper ateisan tto DO.

Operation pfotkduapplication instance
St epCrleabi S8R he pr oj eicthigtanads nSaBMR_ 1.

St e pWrdi:n g StBiRe_ 1 .
l1CreathepgSBRopalr Bnugrhfraocueghkar i ab lod htea ISIB&R _ 1 .

1)Def i nairnigabvi ei nigt Mam |l N1 ( v alrti aibd eu ol epNfi ggpse | thpst eaq ueemd s saél dary V
el ementaddress VO.

2)Defi nairnigabv ei m2gt Mam | N2 (v alrti aibsheudehfgpel Npsteaq ueemd s saél dary V
el ement address V

3PDef i mirnigabvi ei nsgt BMamOUT1 (varlitabilse udgdEyp® Udlldseeag ueemd si sael dhny
V el ementadaddress V

2. Wntghte SBR_1 as:

LD S MO
ADD#I1 N1 #1 N2 #0OUT1
Ther i tpirnogc e s sSBR_ 1t hies 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 N INT
N_OUI BOOL
V2 OUT1 OUT INT
TEMP BOOL
TEMP BOOL
| —{ a0 WO n z ]

Figufleg WrprnooagssSBR_1t he
St e pWrdi:itghe mai n pr oigntghm &MWAR cal |
Us ntghe CALL instruction itrh®8Relmain program to cal/l
The oeromai ng maias pfrolglr@aws i s
LD MO

CALL SBR_1 3 2 DO

You can use bheéer aatsthemedernrr eepandiomghmd pf it lalbilmg in the paramet
or returned when the SBR is called.

A Paramet ebr o Ndthd sti mtamasofnesrt ant i nteger 3

A Paramet ebr 0 N@htirsa msHemrm st ant i nteger 2

A Theetur nOWTall uies stored in DO

The above prognafeoi sowhownfigure.

5 MAIN * | (5 SBR_1 * |

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

BOOL

BOOL

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

Sueercgram v

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

I OK ] [ Cancel ]

Figudi2g €Catthe n®BR
St epCodmpinlg d oavdhilaogd nriutnpe usert pr wotghléofgyitchseab pr agr am

A Executi o rteseulatppl i cation instance
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When MO is OBNal EBR. 1Values 2 and 3 are transferred to the o

addiapemati on. sThteherne srueltturbned ttoh atth @ Gmaisn 5pr ogr am,

45 General information of the instructions

4.5.1 Instruction operands

The instruction operands can be classified into the foll owing

Source o®er &8nfer ®BIwheh2,t h* e ar eofmotrtee mm hiam tome same instruc
instruction reads values from source operands for calcul ati

Desti ropteiramd s : or Dé woenDtlheb@,ab8 more than one of them in
instruction contr otlse ode sotuitrpauttiso v ad pueersa rt s .

The operands could be bit e lweonmedn t esl, e nmeonrtds , E boermdaaa ms tl asinot asbh. b @ t t
description, refer to Chapter 5 and Chapter 6.

4.5.2 Flag bit

The insopecatmdpnaf iectothrewi kg nsdshiotfs fl ag
Zerfd @880

Setthemgzdaro flag when the instruction operation result i s ze
s Carfrlyags 1l
Setthewgcarry flagwhen the instruction operation result is a

Borrow fl ag SM82
Setthewgbdrrow flagiwhempehationatresul t is a borrow.

4.5.3 Restrictions on the use of instructions

There are some restrictions on the applicat iFoonr off e tsdoieres i o stt Ir el cc
instructions of the relevant instructions.

Exclusive hardware resources
Some instructions requires hardware resources. When aac csepsesc i f
to the haredcwaerde t o ot her instructions, because the occupatio

T& ntghe -dpgeduntinegructions and aspPDi ¢datsitonuct nenadfoe. clanry of
occwpcelimnpiunsapmoindgd X7 The | i mited resour cesutnmakteh eiste iimmpsa srsuick
same ti me.

Exclea stiivme
The execution of certain instructions may take a period of t
that the instructions have enough time to complete the funct
is running.

Taikntghe XMT i nsappbtctabthohornstance. Due to theitnhsmebusheent of

the free port, and only one Siami |lbderleyk,eeet pdr atc ahee s atmedre i m
once. Everytime when a Modbusinstructionigsaba&i ngbleaertatetdhe
for a while. The same appliesptee do tohue p uitpnodstmrd ui cotwid dnrigse ri si uocnhs a s

Applid¢atmion he instructions
Some instructions cannot be used in certain situations due

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

Thi s chapter detail edly describes -Ph&ssi,c iinrcd turdu sntgi otntse oif n s\t C
operand,influenceppfiagt bgand hsd gt aearea m

Chapter 5 BaSiC INSIIUCHIONS ......coiiiiiiiiie e ettt e e e ettt e e e e e sttt e e e e e et et a et e eeee e s e tabaaeeeeeesaasastaeeeaeesaasnsbbaseeaeesanssanneeeeeesan 57
L R Oo] g1 - Tox (oo [ ol 1 0 1] 1 10T 1o o 1= RSP ERR SRR 59
5.1.1 LD: NO CONACT INSIIUCTION ....ceiutiiiiiiiiiic ittt ettt st s e s sreenane e 59
5.1.2 LDI: NC CONACT INSIIUCTION. ....ccutiiitiieiiic ettt ettt s e san e s e e sbe e ssbeenneean 59
5.1.3 AND: NO cONtact @nd INSIIUCTION ........uviiiiiiiiiiiie sttt e s 59
5.1.4 AN NC cONtact @nd INSIIUCTION ......ccouiiiiiiiiie ittt esn et e e 60
5.1.5 OR: NO CONLACE OF INSIFUCTION ....viiitteeeiiiiee ettt ettt e e st bt e e st e e s b e e e atb e e e anbne e e s nsneeeeanbneeennes 60
5.1.6 ORI NO CONLACE OF INSTIUCTION ...eiittiieiitiee ettt ettt e st e e st e e s b e e e aab e e e aabneeesnneeeeanbneeennes 61
5.1.7 OUT: COll OULPUL INSTFUCTION ....tvieiiitieee ittt ettt e et bt e et e e e s b e e e as b e e e e anbne e e s nnneeeeanbneeenne 61
5.1.8 ANB: Energy flow blIock @and iNSTIUCION .........eiiiiiiiiiiiiee e snaee e 61
5.1.9 ORB: Energy flow BIOCK OF INSIIUCTION .......cciiiiiiiiiiiie et stee e e s e e e ssbeeeeenes
5.1.10 MPS: Output energy flow push instruction
5.1.11 MRD: Instruction for reading output energy flow Stack top ValUue ............cccceviiiiiiiiiie i 63
5.1.12 MPP: Output energy flow Stack pop iNSIIUCHON .........c.viiiiiiiiii e 63
5.1.13 EU: Rising edge detection iNSIIUCTION .........c.uiiiiiiieiiiiiee ettt e e e e s e e 64
5.1.14 ED: Falling edge deteCtion INSIIUCHION ..........uiiiiiiiee ittt e e s e e 64

5.1.15 LDP: Rising edge of contact
5.1.16 LDF: Falling edge of contact

5.1.17 ANDP: RiSING Q€ Of CONTACT.......coiiiiiiiieiiee ittt e e e ettt e e e e e s b b e e e e e e s sabnnreeeeeeaan 66
5.1.18 ANDF: Falling €dge Of CONTACE ........eiiiiiiiieiiiii ettt e e e s s e e e anbnee e e 66
5.1.19 ORP: RiSING €0GE OF CONTACT ......citiiieiiiiie ettt e e ettt e e st e e e s nsneeesanbneeenaes 67
5.1.20 ORF: Falling €dge Of CONTACT.........uviiiiiiiie ittt et et e e st e e s nnne e e e snbnee e e 67
5.1.21 PLP: RiSINg €dge OULPUL INSEIUCTION ......eeiiiiiiiiiiiiiiie ettt ettt e e e e et e e e e e e s snbbrneeeeaeeaan 68
5.1.22 PLF: Falling edge OULPUL INSTIUCTION .......eeiiiiiiiiiiiiee ettt e ettt e e e et e e e e e e s enibnneeeaeeeaan 68
5.1.23 INV: Energy flow Negation INSIIUCTION ...........oiiuiiiiiiiiiiiiieee et e e e e eee e e 69
5.1.24 SET: COil SELINSIIUCTION .....eitiiieie e ettt ettt e e e e e ettt e e e e e e e sttt e e e e e e e e s nsbaeeeeaeeesansbsseaaaaeesaansnneeeaaaenan 69
5.1.25 RST: COil rE@SEE INSIIUCTION. ... .eeiiiieeiiiiiiiieee e e ettt e et e e e e e s st eeeesaasstbbaeeeaeessasbbaeeeaeeessansnsneeaaeesan
5.1.26 NOP:No operation instruction
5.2 Main control insStructions............cccceeevvveen.
5.2.1 MC: MaiN CONIOL INSIIUCTION ......eiiiie e iititieee ettt ettt e e e e ettt e e e e e e mb b bt e e e e e e e s annbbeeeeaeeesanbnneeeaaeeaan
5.2.2 MCR: Main control reSet INSIIUCTION .........cciiiiiiiiiiieie ettt e et e e e e e e st e e e e e e s snbnaeeeaaeeean 70
R IS o O 10153 { (1Tl o] F TSP ERRT TP 71
5.3.1 STL: SFC state [0adiNgINSIIUCHION .......coiuuiiiiiiiii ettt e et e s bre e e e snbnee e e 71
5.3.2 SET Sxx: SFC state transition INSTIUCHION ........cc.vviiiiieeiiiciiiie et e e e et e e e e e e s snbaaaeeaeeeaan 72
5.3.3 OUT Sxx: SFC State JUMPINSIIUCHION........eiiiiiiiieiiiie ettt e st e e nneeeessbneeenaes 72
5.3.4 RST SxX: SFC State reSet INSIIUCTION ......ceiiiiiiiiiiiiieie ettt e ettt e e e e e e s e e e e e e e s sebeeeeaaaeeean 72
5.3.5 RET: SFC program segment @nd iNSIIUCLION. ..........ciiiiiiiiiiiiiiie ettt e e e e e e e e e s snbaereeaaeeean 73
L o =T T IS (U T o SO EEPT PP
5.4.1 TON: Turn-on delay timing INSrUCHION .......cciiii it e et e e e e e e s e e e e e e e e e anneneeeaaaeaan
5.4.2 TONR: Memory-type turn-on delay timing instruction
5.4.3 TOF: Turn-off delay timing iNSIIUCLION ..........coiiiiiiiiiii e e e e e e e e e s reaeeaaeeaan
5.4.4 TMON: Non-retriggerable monostable timing iNSIIUCHION .............cccciiiiiie i 75
R o0 o] (=] T ) (U o 1T L SO EURTPP 76
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5.5.1 CTU: 16-bit increment COUNTENNSIIUCTION .......uuiiiiiiiee ittt sbe e e s nne e e e sebeeeeaaes 76
5.5.2 CTR: 16-hit cyclicCOUNtINGINSIIUCTION .....vviiiiieiiiiiiiee e e e e e e e e e e s e e e e e e s sabrnaeeaeeeaan 76
5.5.3 DCNT:32-bit increment and decrement counting iNSIrUCLION ...........c.vviiiie i 77

58



nstru

VC Seri ekLMiRrroogr ammi ng Manual Basic i
5.1 Contact logic instructions
5.1.1 LD: NO contact instruction
. Applicable
LAD: PP VC1S VC1 VC2 VC3 VC5
D model
__|/ C 3 Influenced flag
bit
IL: LD (S) Step length 1
Oper| Typ¢{ Applicable soft el ement I ndex
S BOOL| X [ Y [ M [ 8§ [ LM [ SM ] | Dxy | | c | 7] |
Operand descriptio Application ins
no b{i] LD MO
S: Source operand - ouT YO
Function descripti When MO is ON, the YO output
Connecting to the nDnllzicaEmion instance
(state: ON) or dis ' o
the energy fl ow.
LD D1. 2
OUT YO
When the second bit of D1 is
5.1.2 LDI: NC contact instruction
LAD: i
Applicable model | VC1S VC1 VC2C3 VC5
LDI
""""" / Influenced flag
— ¢ bit
IL: LDl  (S) Step length 1
Oper| Typ| Applicable soft el ement Il ndex
S BOOL| X | Y [ M [ s [ LM [ sM | | Dxy | | C T ] |
Operand description Application instance
S: Source operand Mo o LDI MO
I—-—(-}
Function descripti ouT Yo
. When MO is OFF, the YO output
Connecting to the
(state:diGNco nonre c t (
the energy fl ow.
5.1.3 AND: NO contact and instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
AND
,,,,,,,, / Influenced flag
— 1 bt
IL: AND (S) Step length 1
Oper| Ty p|{ Applicable soft el ement Il ndex
S BOOL X|Y|M|S|LM|SM| |Dx.y| |c T| |
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Operand description Application instance
S: Source operand LD
| MO M1 0o
£
Function description | i i -5 AND
ouT
Performing the "AND" of
state of the d&Spiamat teh
energy flow, and assign When MO is ON and M1 is C
thereunat energy fl ow.
5.1.4 ANI: NC contact and instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
ANI
‘ Influenced flag
A bit
— | 11 ¢ )
IL: ANl (S) Step length 1
Oper[Type/Applicable soft el ement | ndex
S BOOL [X v M s M sm ] Pxy | c il | |
Operand description Application instance
S: Source operand "o - - LD
I £ ANI
Function description | : = 2
ouT
Performing the "NOT" o] When MO is ON and ML is ¢
state of the designate
performing the "AND" o
result and the current
assigning the obtained
flow.
5.1.5 OR: NO contact or instruction
Applicable model | VC1S VC1 VC2 VC3 VC5
| { :)
11 ~
LAD: () Influenced flag
bit
IL: OR (S) Step length 1
Oper| Typ| Applicable soft el ement Il ndex
S BOOL| X [ Y [ M [ S [ LM [ SM | | Dxy | | C T ] |
Operand description Application instance
. M0 To
S: Source operand = LD
Function description n OR v
— ouT
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P e rrhiong "

s ttaeo f

current

restud tt hecurrent

t he

tORe operation
designated (
emeamdgyi Apowhe

energy

5.1.6 ORI: NO contact or instruction

When MO o

r MYOi ® uiO®NI.t t he

LAD: Applicable model | VC1S VC1VC2VC3VC5
| —C
Influenced flag
bit
IL: ORI (S) Step length 1
Oper| Typ| Applicable soft el ement Il ndex
S BOOL X|Y|M|S|LM|SM| |Dx.y| |c T| |
Operand description Application instance
S: Source operand M1 j{1] L D
— [
Function description ORI
Mz

. ouT \
Performing the " NOT" op
state of the deSjgnande When M1 is ON or M2 is (
performing the "OR¢ opt
result and the current
assigning the obtained
flow.

5.1.7 OUT: Coil output instruction

LAD: Applicable model | VC1S VC1VC2 VC3 VC5

,,,,,,,,,,,,,,,,, / ?UT Influenced flag

{ —< ) bit
IL: OUT (S) Step length 1
Oper| Typ| Applicable soft el ement Il ndex
S BOOL X|Y|M|S|LM|SM| |Dx.y| |C T| |
Operand description Application instance
S: Soopeeand ni 10 LD
|—.—< [
Function description ouT )
Assigning the value of t When M1 is ON, the YO o1
designatbhpd coil (
5.1.8 ANB: Energy flow block and instruction

|LAD: Applicable model | VC1S VC1VC2VC3VC5
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N /ANB/_N
| | ——— — )
| / Influenced flag
l/} bit
Energy flow Energy flow
block 1 block 2
IL: ANB Step length 1
Operand description Application instance
Function description LD MO
OR M1

Condiuk'gd NDoperat i ¢

2 i < LD M
energy flow weaku
f 1 ow balnddchkesn, a sitghi Ml,J HS,J OR M3
obtained totlelt:« — ANB

energy flow. ouT )

Wheai t M@r or M1 iesi tdWi2,r oan di3t h¥sO0
out poN. i s

5.1.9 ORB: Energy flow block or instruction

HAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Energy flow
| . block1
— | N | —C
‘ e T — +\ Influenced flag
R e B e bit
Energy flow
block 2
IL: ORB Step length 1
Operand description Application instance
Function description LD M1
ANDM2
Condium®R operati M1 Mz b{l
il il A LD M3
energy flow emén
flow blocks, an M3 M4 ANIDMA4
thebtainetdor esel I ORB
ouT Y

energy fl ow.
When both M1 and M2 are ON, t bd¥O0

out peoN.

5.1.10 MPS: Output energy flow push instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
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MPS

/

— 4~ —C O

— /< J

— < b

Influenced flag
bit

IL: MPS Step length 1

Function description Not e:

Pudsmgnd isnthreurr 't nobs altloowmesde MPSsi{wsthoaoti MPF
ener gysfvarheeer gy among f loe mpcvoenrs e8ctuitmewa liyn one | ac

calcul as ulb®e qoufe nit
branches.

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

net woortkher wi se the energy flow c

LAD: Applicable model | yci1s vC1VC2 VC3 VC5
Influenced flag
— — —C > bit
/»—| —=C D)
MRD L c
IL: MRD Step length 1

Function description

Assigtghe top value of the energy flow

5.1.12 MPP: Output energy flow stack pop instruction

output stack

t o

LAD: Applicable model | VC1S VC1VC2 VC3 VC5
— < b
3 Ir?fluenced flag
bit
— bl
MPP
IL: MPP Step length 1
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Function description

Application instance

Performing opéadeatRddn L DMO
ener gy f Isdavacdky t puritgh MP S
popped val ue etnoe rtghye Mo M1 f‘fU AND M1
i i - 2 OUT YO
Nz T1 MR D
— 2
AND M2
N3 Tz
ouT Y1
— — 2
MP P
AND M3
oOuUT Y2
5.1.13 EU: Rising edge detection instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| EU Influenced flag
| { | {1 C J bit
IL: EU Step length 2
Function description Application instance
Comparing the state LD
flow in the current m o0 EU
scan. | f the enerOgy) I_-—W—[ =ET 10 ] cET
the output incyhéeectu
5.1.14 ED: Falling edge detection instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
ED Influenced flag
— ———C D bit
IL: ED Step length 2

Function description

Co mpianmghset at e of the i
i n dthrersecratn t hat i n t.he
the enefglyl HFIGNDFEF t he
t heurrent scan cycl ei
Application instance
LD M:
| u2 Y2 MP S
I | {11 C J EU
‘ Y3 OUT Y2
v ) MP P
ED
OUT 3Y

Sequence chart of the application instance

ON
OFF
M2
ON
v2 OFF
ON
v3 OFF

Not e
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1. I n two consecutsdve Il L AD the risingndligengopt:
of M2 caom®tFa&ctand e®Nec¢ i nstrsurcegedntuos elde in series
antthe EU i mMdettrewcdtsi oan par awWiltenl ot her contact el el
cha @ tYlRatowsh ttawi t | . . .

N9 ed teh POUNES ! I n LAD, the risifag |éa dhgpeo eadc
t . .
s cancwicdte i nstrsuccatninooet onneedc ® t he | eft
2. I'n two consecutsiteasg budirectly.
of M2 caam®iNaatnd r @ Ep e c .
dh ED i ; I'Elm'h Theolnewii gure shows an exi
an € ! settreu:dam. 9 EUanBD instrué&Dions in
edgeo attYlBout pad®Ns ttavi t
scan cycle width. o o
—
X [ x ]
—— L} 1 N b)
Y3
: b)
xj
‘
5.1.15 LDP: Rising edge of contact
Applicable VC1S VC1VC2VC3VC5
LAD: model
|—|T|—C ) Influenced flag
bit
IL: LD (S) Step length 1

Oper| Typ¢{ Applicable soft el ement Il ndex
s |[BooL| X | Y [ M [ s [ M]sM] | | c | 7] |
Operand descriptio Application inslD MO0

ouT YO
S: Source operand Mo M
> LDP M1
Function descripti W 1 I NC DO
t—— INC Do ]
The LDP command i s
rising edge of the When MO is ON, the M1 output
The rising edge ju from OFF to ON and remains vV a
corresponding sign. performs increase 1. I'n the
then the contact i invalid and DO remains 1.
On the next scan,
invalid
5.1.16 LDF: Falling edge of contact
Applicable
LAD: VC1S VC1VC2VC3 VC5
: model
' ¢t C 2 Influenced flag
bit
IL: LD (S) Step length 1

Oper| Typ¢{ Applicable soft el ement I ndex

S [BooL| x | Y [ M | S [ M | SM | ¢ T | |
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Operand descriptio Application inslD MO0
ouT YO
S: Source operand MO L
- LDF M1
Function descri ti M i
P 4—{ I IO ] INC DO
The LDF command i s
falling edge of th When MO is ON, the M1l output
The falling edge |j from ON to OFF and remains v
corresponding sign. performs increase 1. I'n the
then the contact i invalid and DO remains 1.
On the next scan,
invalid
5.1.17 ANDP: Rising edge of contact
Applicable
LAD: VC1S VC1VC2VC3VC5
model
| | [+ 3 Influenced flag
l bit
IL: LD (S) Step length 1
Oper| Typ¢{ Applicable soft el ement I ndex
S [BooL| X | Y [ M [ s | M]sM] | | | c | 7] |
Operand descriptio Application insltD MO
o n ouT YO
S: Source operand =
LD S MO
Funcdiesweription ANDP M1
. . MO M1 1
The ANDP instructi « +—1{ INC DO INC DO
the AND operation
the contact. .
When MO is ON, the M1 output
from OFF to ON and remains v
performs increase 1. I'n the
invalid and DO remains 1.
5.1.18 ANDF: Falling edge of contact
Applicable VC1S VC1VC2VC3VC5
LAD: model
| |} [41 ) Influenced flag
[ bi
it
IL: LD (S) Step length 1
Oper| Typ¢{ Applicable soft el ement Il ndex
s [BooL| X [ Y [ M [ s [M]sM] | | | c | 7] |
Operand descriptio Application inslD MO
- n ouT YO
S: Source operand >
LD S MO
Function descripti: ANDF M1
SHO ni 0
1 I Do 1 INC DO
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The ANDF inspaucici When MO is ON, the M1 output
the AND operation from ON to OFF and remains v
the contact. perfor ms increase 1. I'n the

invalid and DO remains 1.
5.1.19 ORP: Rising edge of contact
LAD: Applicable
VC1S VC1VC2 VC3 VC5
model
L ’ Influenced flag
|+ bit
IL: LD (S) Step length 1
Oper| Typ¢{ Applicable soft el ement Il ndex
s |[BooL| X | Y [ M ]| s [M]sM c [ T ] |
Operand descriptio Application instLtD MO
no m
ouT YO
S: Source operand . (.o
LD M2
Function descripti ORP M1
nz 1
The ORP instructiior S INC DO 1 INC DO
the OR operation o n
T
the contact. .
When MO is ON, the M1 output
from OFF to ON and remains v
performs increase 1. I'n the
invalid and DO remains 1.

5.1.20 OREF: Falling edge of contact
: Applicable
LAD: PP VC1S VC1VC2VC3VC5

|} 3 model
Influenced flag
g bit
IL: LD (S) Step length 1
Oper| Typ¢{ Applicable soft el ement Il ndex
s [BooL| X | Y [ M [ s [ LM]SsM] cC [ T ] |
Operand descriptio Application inslD MO
no n ouT YO
S: Source operand — i .
LD M2
Function descripti ORF M1
nz 0
The ORF i nstpraurcttiicoi — INC DO 1 INC DO
the OR operation o 1
the contact T
' When MO is ON, the M1 output
from ON to OFF and remains v
performs increase 1. I n the
invalid and DO remains 1.
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5.1.21 PLP: Rising edge output instruction
Applicable VC1S VC1VC2 VC3 VC5
LAD: model
}—( F————1{ FLF (D) ] Influenced flag
bit
IL: LD (S) Step length 1
Oper| Typ¢{ Applicable soft el ement I ndex
s [BooL| X | Y [ M [ s [ M]sM] | | | c | 7] |
Operand descriptio Application inslD M2
PLP YO0
S: Source operand
"2 OFF LD YO
. . . FLF  ¥0 ]
F
unction descripti w0 1 INC DO
The PLP instrketid — 1IN DO 1
edge of the output
edge of the output .
9 . P When M2 is ON, the YO output
this scanning, the . .
scanning cycl e, DO performs i
ON. In the next sc. . . .
cycl e, M1 wi || be invalid and
contact of the out
inval i d.
5.1.22 PLF: Falling edge output instruction
Applicable
LAD: VC1S VC1VvC2VC3VC5
model
|_¢ [ FIF ) ] Influenced flag
bit
IL: LD (S) Step length 1
Oper| Typ¢{ Applicable soft el ement Il ndex
s |[BooL| X | Y [ M [ s [ M]sM] | | | c | 7] |
Operand descriptio Application instltD M2
PLF YO
S: Source operand Nz OFF
FLF Y0 1 LD YO
Function descripti: 10 o
—t mc Do ] INC DO
The PLP instructio
Falling edge of th:
fallin edge of 't h:
g .g . When M2 changes from ON to O
detected in this s . . .
. remains valid for 1 scanning
contact wil/l be ON .
) the next scanning cycle, M1 w
scanning cycle, th
output will become
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5.1.23 INV: Energy flow negation instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
I ¢ 2
Influenced flag
AN .
INV bit
IL: INV Step length 1

Function description

Performing the "I &NWVfreperaneogyohl ¢ Wewvga ltuhee aorbdt ati hhebnd acsessiugenn t
flow.
Not e
I n LtADeNV i nsneecdtg ivtcoedboein series rather than in parallel wit
I NV cannot be used as thei hporsatesihnst ructi on in the parallel

I n LtADeNV i nstruobtdiiorne cctangndoato trheectl efhuenergy fl ow

The following figure shows an example of incorrect use of t
| X o Mo MO
{ | | ¢ D
X MZJ X
ﬁ;'

5.1.24 SET: Coil set instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_| — s » ] :)nizluenced flag
IL: SET (S) Step length 1
Oper| Typ| Applicable soft el ement Il ndex
S BOOL | Y[ M ] s [ M]s™M] | Dxy | | c ] 7] |
Operand description Application instance

S: Source operand Mo OH LD MC
I—-—[ SET  m 1
SET N

Function description

Setti btieltemmandi gniewh eb
the energy.flow is v

5.1.25 RST: Coil reset instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ RST @ ] Ibn:luenced flag
i
IL: RST (S) Step length 1
Oper| Typ| Applicable soft el ement Il ndex
S BOOL [ Y[ M ][ s [ M]s™] | Dxy | | c ] 7] |
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Operand description Application instance

S Source operand o OFF LD M (
BT M ] RST ]

Function description

ResettisnpgectiHa ed D) t Note
zerbew the energy fl | f 2 Cisel ement, the corr eiss
del etDr da.® lefl ement , the corr

is del eted

5.1.26 NOP:No operation instruction

LAD: Applicable model | VC1S VC1VC2VC3VCS
| [ NP ] IbrTquenced flag
it
IL: NOP Step length 1
Function description Note
Performing no operation. I n LAD, this inséedurce

conneedc 6 Itéfet energy fl o
5.2 Main control instructions

5.2.1 MC: Main control instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Influenced flag
|—| P—I M (52 ] bit
IL: MC (S) Step length 3
Oper| Typ| Applicabl e soft el ement I ndex
S INT Consta
nt

Operand description

S: Source operand

5.2.2 MCR: Main control reset instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
Influenced flag

Ii[ MCR (52 1 .
bit

IL: MCR (S) Step length 1

Oper| Typ| Applicable soft el ement Il ndex
Consta
S INT
nt
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Operand description Not e
S: Source operand 1. In LAD, themMER

directl| gdowonnreectl ef i

Function description
bus.

l1Matchi MG a8hd iMGRructi oM&SMER §br ¢

The MC insepruesddrbte bedgh MGMOR str L 2. In LA_D‘ the M(_:R
and its opel abodfl StitsMCtRhGs t ruct ur e. conneparailel or tn

. . instructions.

oper8&nids a constantranging from O

anMGMCRstructur e. 3. Mul tiple diffMGCR

structures d atnh eb enck

2Executthieng t r uc tmiodnd Ii enM@KCeR h & t r whcetr

the energy flow before the MC ins mode but thenumber
cannot 8xc MR stru
3Skippi rndreovenrstmiudedliedo @o-fMMBR s t rwhecetr with the sameanot e

t he , t haenxdMi€ nigam <
del etidgsttihreati ocoopespoa@d®iTng TO,
PWM, HCNT, PLSY, PLSR, DHSCS, BR®Z,

energy flow before

t he endme tl.e

4 TWoMGMCR st r uccatndnboe

DHSP and BOUT in ttthe ptrrowgataur a itahfe used in the ..CI’.G'.SIB(
met hod shofval i dwigrbhg
structure
il l egal
Application instance w0
— — NC 1 1—
SMO SMA7
— —<C D)
MO
et w0 ] LD MO u
M -
o Yo C 0 — —{ M 2 ]
— — ) LD S MO
{ MR 1 ]
ouT YO
MCR 0 SHO ML100
t ] MCR 0 — ——C >‘
Wh e n MO = ON, i nst rOUMGR oG s s ti amu [ oar 2 ]
executed, and YO = ON. When MO
MCR O stauveburebe executed, and Not e: |t cannot b
designat edtnbayt itomne odpeesr andof t he programming.

strucsudeY@t=dOFF.

5.3 SFC instructions

5.3.1 STL: SFC state loadinginstruction

LAD: Applicable model | VC1S VC1 VC2 VC3VC5
5 Ibn.zluenced flag
i
IL: STL (S) Step length 3
Oper| Typ| Applicable soft el ement Il ndex
s [BooL [ [ [s] | [
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Operand description correspop@Uirng TON, TOF, PWM,

PLSR, DHSCS, SPD, DHSCI , DHSC

S:Source operand DHSEBnd BOUT.

Function description 4 Not execut i nign sttheuwch uaolnsst e p
11 ndi ctahtei nbge gitrrei mg oxfess of a tshtee pstsatsdetegofi ¢ hienvalid (OFF)

S) . 5 Definpagalal ehgtmeurdytywnes ecut i ve
2 Executing nthiebuirlutcti ons of aSTskt eipn sathrethc ttihcens ( Bleerlieanhe nd s N n
statesafepthhes .wvalid (ON) where the STL instructions can
31f the state of a step changéed$ fCrOM eSN tii g EOFF MefSa | |tipagt |
edge change), not-iexéonstiroagtt Bha&Bamegdreal |iensgtmeurcgsu 1 é .

t he step, and del eting t he destination operands

5.3.2 SET Sxx: SFC state transition instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5

| S [ SET o ] :)nizluenced flag

IL: SET (D) Step length 3

Oper| Typ| Applicable soft el ement Il ndex
D_[BooL - r r r frsfr r [ [ [ [ |

Operand description Function description
DDestination operand Setting the st adgteeOptf¢ wbaskwihseme «

energy f Il ,0owasiat ttvhadgi durrent ov
i nvalocioompl eseat bet.ransition

5.3.3 OUT Sxx: SFC state jumpinstruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| & | C ) In.fluenced flag
bit

IL: OUT (D) Step length 3
Oper| Typ| Applicable soft el ement I ndex
D_[BooL - r r r ftrstr [ [ [ [ [ |
Operand description Function description
DDestination operand Set ttihleg at e of t he(D)stpoe ubaefwh e d

energy fl ow siest ttvhadgi d v rafesitrdd o
i nvalciodnptit@éhtéeeag @ mp .

5.3.4 RST Sxx: SFC state reset instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
Influenced flas

|—< >—— —IRST @) 1 o 9
IL: RST (D) Step length 3
Oper| Typ| Applicable soft el ement Il ndex
D_[BooL - r r frstr [ [ [ [ [ |
Operand description Function description
D:Destination operand Setting the stat eD)ft avhéeleisdp enc

energy fl.ow is wvalid
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5.3.5 RET: SFC program segment end instruction
LAD: Applicable model | VC1S VC1 VC2 VC3VC5
r oRET ] In.fluenced flag
bit
IL: RET Step length 1
Function description Not e
I ndi ctahtei negn ds edme n$F O fpnt ch I't can obreli yustede main progr a
5.4 Timer instructions
5.4.1 TON: Turn-on delay timing instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ TON o (s) ] Ibr:IIuenced flag
IL: TON (D) (S) Step length 5
Oper| Ty p|{ Applicable soft el ement Il ndex
D INT T
S INT Co:tsta KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% Z R a
Opera@medcription Application instance
D: Destination operand "o - ] L D MO
T8 TL 4 .
S: Source operand - - TON T
m> LDT1
Function description ouT Y (
1.Timing the specified Sequence chart of the application instance
energy flow is valid anc
32,767 (the timingt ktail
andemaiini n32, 767 after i
2. Set ttihneg t i mi ng coil ou- ON ON
Tel emeontCNerw t he tiimi m@ry OFF
MO
or equbk poeset value (' K e Kozs on
; PR i o T1=32767 (max,
3.Stopping timing, reset T4 tming col | FF 11732767 (max.)
zero, andtsaenithigngtot HOME"
the energy.flow is OFF B o™ =
T1 timing value =0
4 Set ttihneg t i nvianlgufec d ki gn e
el emenot OFF and resettin
zemwbhen the system execu
the fi.rst ti me
5.4.2 TONR: Memory-type turn-on delay timing instruction
LAD: Applicable model | VC1S VC1 VC2 VC3VC5
| [ TONR o) s ] Lr::luencedflag
IL: TONR (D) (S) Step length 5
Oper| Typ| Applicable soft el ement |l ndex
D [ INT [ 1 ] | | [T [ |
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Consta ~
S INT ot KnX | KnY | KnM | KnS [KnLM |KnSM| D | SD | C T \% z R a
Operand description Application instance
D Destination operand LD MO
Mo 32787 TONR
S: Source operand TOWE  T1 5 ] c
T1 o
Funcdieseription - LD T1
1. Timing the spBxiwhend ouT Yo
energy flow is valid anct Sequence chart of the application instance
32,767 (the i ming valu
. . . ON ON
and remaining in 32,767 —-———-
MOI OFF
2. Setting the tidnmiggre ooe 2 oN
el ement to ON when the o OFF T1=32767 (max.)
T1 timing coil } : e
or equal to t®¥e preset JMS
3. Stopping timing, and T1 timing value —-—7
coil and timing value w

5.4.3 TOF: Turn-off delay timing instruction

LAD: Applicable model VC1S VC1VvC2VC3VC5
|—| — TOF o) s ] Influenced flag bit
IL: TOF (D) (S) Step length 5
. I nd
Oper| Typ| Appl isabi eel ement hg
D INT T
S INT CO:tSta KnX KnY | KnM | KnS KnLM KnSM| D SD C T \% VA R a

74



nstru

Sequence chart of the application instance
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Operand description Application instance
D: Destination operand L D MO
Mo 5 TOF
S: Source operand —— —{ TOF Tl 5 5
. . . T1 0
Function description — — 2 LD T1
1. Starttiimigng hef t he B)p ouTt
when the energy flow clt Sequence chart of the application instance
(falling edge change). on on
2. Keeping timing when o OFFl OFF
the specified timer T h oN oN
the timing coil output
o ) OFF OFF
the timing value r e8),he: T4 timing coil 0.55
then remaining in the p i
i \ T1=0 T1 =0
3. Not timing when the fiming value
the energy flow input i
4 . Stopping timing, resc
zero, and settoogpubetd
the energy flow is ON.
5.4.4 TMON: Non-retriggerable monostable timing instruction
LAD: Applicable model VC1S VC1VC2VC3VC5
|—| F— TMON o} s} ] Influenced flag bit
IL: TMON (D) (S) Step length 5
I nd
Oper| Typ| Applicable soft el ement nng
D INT T
S INT Co:fta KnX | KnY | KnM | KnS KnLM KnSM| D | SD| C T \% z R a
Operand description Application instance
D: Destination operand LD MO
0] OFF ]
TMOH T1 5
S: Source operand n 0 TMON T1
_ _ _ —c 3 LD T1
Function description oUT Yo
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1. Starting the ti mind®)
(based on the current v.
flow <changes from OFF
S ON ON
change), and t he ti min ‘
keeping the timing coi Moﬁm
timing state (the ti mB)n. ‘ L oN !
2. Keepinagndtikneemi ng t | T1 timing coil OFF OFF L
output ON no matter how N 058IT1=5| 055 |
: | : | T1=5
when it is in the timir '
. T1 timing value/l—/‘—
determiS)yed by T1=0 T1=0
3. Stopping timing, res
zero, and setting the i
theming value is reache

5.5 Counter instructions

5.5.1 CTU: 16-bit increment counterinstruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ o o (s ] IbrTIIuenced flag
I
IL:CTU (D) (S) Step length 5
Oper| Typ| Applicable soft el ement Il ndex
D INT C
S INT Co:tsta KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% Zz R a
Operand description Application instance
D: Destination operand LD MO
1o 2 CTU
S: Source operand CTr o 3 1
Co o 3
Function description - LD co
1. I ncreasing the cou-bttvat ouT Y
C (D) by 1 when the input Time sequence diagram instance
to ON (rising edge change)
2 R i i i wthhe i ot t = o
. emai ning ien en ciotu nrte a m
_ _ Moﬁl |
3. Setting the counting co | oN
|l arger than or equ3l to th OFF
CO0 counting coil
Not e cosp . CO=3
co=o COE L ——=""
Setting the addrnresco umft ¢toh & CO count value™—
ranging from CO to C199.
5.5.2 CTR: 16-bit cycliccountinginstruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ R » (s} ] Lr:luenced flag
|
IL:CTR (D) (S) Step length 5
Oper| Ty p|{ Applicable soft el ement I ndex
D [ INT [ 1] [ [ ] cl] [ ]
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Consta ~
S INT ot KnX | KnY | KnM | KnS [KnLM |KnSM| D | SD | C T \% z R a
Operand description Application instance
D Destination operand | 1o 1 LD MC
CTR co 3
CTR CO

S: Source operand

Function description Sequence diagram of the Application instance
l.Ilncreasing t he count v-la il

count ®& Ky (1 when the inpu

from OFF to ON (rising edg

2. Setting the counting coi
equal to the) preset point ON ~ ON  ON ON ~ OoN ON
OFF OFF
3. Settingltwuke toount awa t Mo— 3 ; on
| |__ON | ON
OFF when t he count val ue OFF3 orr
(S),and the input energy flI €0 counting coil
again (rising edge change) C(,:13c0=z co=3 i co=3
€0 count value ©2=2 — co=1 02
Not e
1. Performing no counting
val 8e i(s |l ess It han Oar equa
2. Setting thebatddce®dDptid 4§
ranging from CO to C199.
5.5.3 DCNT:32-bit increment and decrement counting instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ DONT o (s) ] LrTIIuenced flag
I
IL: DCNT (D) (S) Step length 7
Oper| Typ| Applicable soft el ement I ndex
D DINT c
S DINT CO:tSta KnX | KnY | KnM | KnS [KnLM |[KnSM| D | SD | C T \Y z R a
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Operand description Application instance

D: Destination operand LD MO
Mo 0 3

S: Source operand I—‘I—[DCHT cz3s oo 1 DCNT ¢

DO

Function description Sequence diagram of the application instance

1. I ncreasing or decre

the spediifti ed mBEyerl Owh

i nput energy flow cha

(rising edge change)

decrease depend on the
t

bit).
2. For increment count bocs
coil to ON when the co Do
ON
e q ua I pt roe st eht 6) p ol nt ( OFF Switch to decrement counting
SM236 —M ———

3. Fore mgetc counters, s ON on  oN ON ON ON ON
coil to OFF when the ¢ OFF OFF

MO— |
equal to theS)preset po ON |

. " . i OFF

4 . Changl ng thei2toddnq8:. €235 counting coil OFF T
when the count val ue Co35=21 | C235=3 |
. C235=0{C235= T
increased b y 1. C235 count value  —— €285=2 235=

~C235=0 C235=1
5. Chagg the <count val

when the coubht4d4pada6ds

decreased by 1.

Not e

The address DB)f muset ebme
range of C200 to C235.
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Chapter 6 Application instructions

This chapter detailedly describes theLE@epplioatudnngnsheudcthison
operand, influenced f liamgsthange,f unrcd i 9egqu emp@d i ciad g roaam.

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

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

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

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

6.1.5 CFEND: Instruction for conditional return of user main program

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

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

6.1.12 CSRET: Instruction for conditional return of user subprogram

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

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

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

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

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

6.3.3 MUL: Integer multiplication instruction

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

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

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

6.3.10 DADD: Long integer addition instruction

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

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

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

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

6.4.10 TAN: Instruction for obtaining TAN of a floating-point NUMDBET ............cooiiiiiiic e
6.4.11 POWER: Instruction for exponentiation of a floating-point NUMDBDEr .............ccoocveeiiiiieiii e
6.4.12 LN: Instruction for obtaining the natural logarithm of a floating-point number
6.4.13 EXP: Instruction for obtaining the natural number power of a floating-point number.................c.cc.c.... 114

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

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

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

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

6.16.1 LD (=, <, >, <>, >=, <=): Integer comparison LDG INStIUCION ..........ocviiiiiiiiiiiiiiceiieee e 199
6.16.2 AND (=, <, >, <>, >=, <=): Integer comparison AND G INSTIUCHION ........ooeiiiiiiiiiiiieeee e 200
6.16.3 OR (=, <, >, <>, >=, <=): Integer comparison ORG INSLIUCHION ..........ueiiiiiiiiiiiieieee e 201
6.16.4 LDD (=, <, >, <>, >=, <=): Long integer comparison LDDG iNStruCtioN ...........c.vvvvveeeeeiiiiiiiieeee e 202

6.16.5 ANDD (=, <, >, <>, >=, <=): Long integer comparison ANDDG iNStruCtion .............ccooecuuiieeeeennininennnnn. 203
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6.16.6 ORD (=, <, >, <>, >=, <=): Long integer comparison ORDG iNStIUCHION..........ccceeiiiiieeiiiiee e 204

6.16.7 LDR: Floating-point number compariSON iNSIFUCHION .........cuvieiiiieeiiiiee et
6.16.8 ANDR: Floating-point number compariSON iNSIIUCHION ...........ooiiiiiiiiiie e
6.16.9 ORR: Floating-point number comparison iNStIUCHION.............coiiiiiiiiiiiiiieee e
6.16.10 CMP: Instruction for setting integer comparison t0 ON ...........cooiiiiiiiiiee i
6.16.11 LCMP: Instruction for setting long integer comparison t0 ON...........ccceeeiiiiiiiieiiee e
6.16.12 RCMP: Instruction for setting floating-point number comparison to ON
6.17 Bulk data proCeSSiNG iNSIIUCTIONS ......cciiuieieiiiiie et e et e e et e e st e e s nr e e e as bt e e snn e e e s nnneeeeannneeenans
6.17.1 BKADD: Bulk data addition Operation iNSIrUCLION ...........coucriieriiieeiirrie e
6.17.2 BKSUB: Bulk data subtraction operation iNStruCtioN .............coiieiiiiiiiiiiiee et
6.17.3 BKCMP=,><,<>,<=,>=: Bulk data comparison iNStrUCLION ............cccviiiieeiiiiiiieieee e e
6.18 DAtASNEEL INSIIUCTIONS ... ..eeiutiiiiee ettt bt e bt e bt et et et e e et et et et et e e et e e et e enee e e
6.18.1 LIMIT: Upper/lower limit CONIOl INSTIUCTION ......coourrieiiiiieeiiiie ettt
6.18.2 DBAND: Deadband CONrol iINSTIUCTION .......c.uuiiiiiiiieiiiiee ettt e e as
6.18.3 ZONE: Z0NE CONLIOI INSIIUCTION ......eeieiiiiee ettt e et e e e s nneee s
6.18.4 SCL: CoordinateSetting INSIIUCTION .........viiiiiiii ettt e et e et e e e e e nnreee s
6.18.5 SER: Data search instruction
6.19 Character string inStructions............cccceevvieeviieee i,
6.19.1 STRADD: String combination instruction
6.19.2 STRLEN: Instruction for detecting the String 1ENGh ........oociiiiiii e
6.19.3 STRRIGHT: Instruction for reading a String from FgNt ...........coociiiiiii e
6.19.4 STRLEFT: Instruction for reading a String from 1€t ...........ccviiiiiiiii e
6.19.5 STRMIDR: Instruction for reading any characters of @ String .........ccueeiieeiiiiiiiiiiee e
6.19.6 STRMIDW: Instruction for replacing any characters of a string
6.19.7 STRINSTR: String SEArCh INSIIUCTION ......cceiiiiiiiiiiiee et e e e e e e e e ee s
6.19.8 STRMOV: String tranSmisSSiON INSTIUCTION .........uuiiiiiiieiiieiii et e e e e eeeas
6.20 EXtension file regiSter INSIIUCHIONS ........ouiiiiiiiiie et e et e e e e e s e e e e anbre e e e
6.20.1 LOADR: Instruction for reading data from an extension file register ...........ccccceevviiieeiiiic e
6.20.2 SAVER: Instruction for writing data to an extension file register ..........ccccvvviiie e
6.20.3 INITR: Instruction for initializing an exXtenSIioN rEQISTEN ..........cciiiiiiiiiiiiiiee e
6.20.4 LOGR: Instruction for logging on an exXtenSioN FEQISTEN.........cc.ceiiiiuuiiiiiee et
6.20.5 INITER: Instruction for initializing an extension file regiSter...........ccuuuiiiiiiiiii e
6.21 POSItIONING INSITUCTIONS ......eeeeit ittt ettt ettt e e s b et e ek b et e e aa ket e e s ne e e e e b b e e e e aabe e e e snneeeeanbreenaan
6.21.1 ZRN: ZEr0 retUrn iNSTIUCTION .....ceiiiieie ittt ettt e bt e st et e e st e e abb e e s nnnneeesbbeee s
6.21.2 PLSV:Variable speed pulse output instruction
6.21.3 DRVI: Relative position CONtrol INSTIUCTION ..........uuiiiiiiiiiiiiiei e
6.21.4 DRVA: Absolute position CONrol INSTIUCTION ...........oiiiiiiiiiiiiie e
6.21.5 DSZR: Instruction for zero return With DOG ..........coiiiiiiiiiiii e
6.21.6 DVIT: Interrupt pOSIitioNiNg INSTIUCTION .......ciiiiiiiiiiiiie ettt e e e e e e e e e e e s e inneeeeeas
6.21.7 STOPDV: Pulse output StOP INSIUCION. ........uiiiiiiiieiiiiee ettt e e ee s
6.21.8 LIN: Linear trajectory interpolation instruction ...
6.21.9 CW: Clockwise arc trajectory interpolation ..............ooiuiieiiiiiieiieee et
6.21.10 CCW: Counterclockwise arc trajectory interpolation inStruCtion .............coooocvieiiiiiiiiiiiiiiiee e
6.21.11 MOVELINK: Synchronous CONrol INSIFUCLION ........ciiiii it e e e eeeeee s
6.21.12 GEARBOX: El€Ctronic gear INSITUCLION .......coiiiiiiiiee ettt e e e et e e e e e e s e nneneeeeas
6.22 Data ProCeSSING INSIIUCTIONS .....iiiiiiiiiiiiiiee e e et e e e st e e e e e s e eeee e e s st baeeteeeesaasataaeaaeeessassssbeeeaaessaassreees
6.22.1 MEAN: MEAN INSIIUCKION. ......iiiuiiiiiiieiiiie ittt st s et e bt eene e
6.22.2 WTOB: Byte-unit data separation iNStrUCHION ..........cciiiiiiiiiiiiiie et e e e e e e e e e e e e s eanaaeees
6.22.3 BTOW: Byte-unit data combination iNSITUCION ...........coiiiiiiiiiiie e
6.22.4 UNI: Instruction for combining 4bits of 16-bit data...........c.eeeeiiiiiiii e
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6.22.5 DIS: Instruction for separating 4bitsof 16-bit data ...........ccccvveviieiiiiiiie e 247
6.22.6 ANS: Signal alarm Set iNSIIUCHION ..........uuiiiii it e e e e e e e e s s e e e e e e e s eeaanaeeeas 248
6.22.7 ANR: Signal alarm reSet iINSIIUCHON ..........iiiiiiiiiiiiee e e e e s e e e e e s eeaaaaeeeas 249
(S22 @ 1 1= T T 1S3 (1 ol 1o ] LT ERPT PR 249
6.23.1 RND: Instruction for generating random NUMDEIS ..........ccuuuiiiiiiai et e e e 249
6.23.2 DUTY: Instruction for generating timed PUISES ........ouii i e e 250

84

n s



VC Seri elLMiRrroogr ammi ng Manual Application i n:c
6.1 Program flow control instructions
6.1.1 FOR: Cycle instruction
LAD: Applicable model | VC1S VC1VC2 VC3VC5
| [ FOR s ] Influenced flag
bit
IL: FOR (S) Step length 3
Oper| Typ| Applicable soft el ement I ndex
s INT Co:fta KnX | KnY | KnM | KnS |knM|knsM| D | sD | ¢ | T | v |z|R a
N Operand description
S:Source operand
6.1.2 NEXT: Cycle return instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
|{ NEXT ] Ihfluencedflag
bit
IL: NEXT Step length 1
N Function description consec wtxiewaultyed for 100 ti mes.
1. FOR and nNEXTcoorinmn aNERDR one for 100 times. When the cyc
structure.
2.y€licalilyg exkeeuitnstructions in the middle of
the NBRFtructure by S thenes continuously w
the energy flow before FOR is valid and the cycle times
(S) is |l arg€onthanmi®g to oewxecute the instructi
af tte hROREXT st whethhuegyecl i ¢ executi on
is done by S times
3. Not e x eicrusttirnugc ttiloens in the middle of t he
FORNEXT structure, diredMEXTY jumping to the FOR
structure to continue the execution when the energy flow
before FOR is invalS)djsotltesbBetbponl e times (
or equal to zero.
N Application instance
LD S
MOV 0
_?Ml 100 . DO
— mav u] oo
e LD M
————{t—{ FOR 00 ]
SHO 100 EU
——m— 1Im jila]
FOR
H HEXT ]
LD S
I NC
NEXT
The initial condi tions of the operation are: D0O=0, and
M2 =OFF. Wh e n M2 changes from OFF t o ON, t he
instructions w ENtERXi Tn stthrauct ROR ar e

85



VC Seri ekLMiRrroogr ammi ng Manual Application i ns
s Not e —lmzl—[ FOR D2 ]——]
1. TheNBDOR i nstruction must be use¢|
program body (POU), otherwise|the " : ot
be compiled correctly. — —L ¢ o ]\\ |
2. Supportingngthef nest iNEXITe FOR -t T “|
structures. The CPU wunit of tlhe V{Nm] N s tlhe
nesting of a maNEXiu ms torfu c8t uFrCGeRs . ( ’:'
LEL o
foll owing figure showsNEXHAe restif.q v l“'."-\:.‘\
structures.) 41t i s pruoshitBhstteadt etnme njiunnipo e
" next cyclned hodey,LADn mbetl olwe ¢ o mg
— —{ FR D Jomo . correctly:
—lMll—[ FOR DL Ve ,i na
"z b — —— T 0 ]
—— —{ FR I IE R -y - \1
...... ;N'=3 _—l _I—_[ FOE oz X;”
L mmT ] - ' f LEL 0 1 «’
toEr i [ HEXT ]
0 WEXT ] [
5Theénter setchdGICRofstructure bo
3You aaeheonditional jump (CJ) hleOMEXTICEk@MctAre bamdyleAD pr o

jumout of thseo casceltemebnbadty cycl epe| ow cannot be compiled corre
body executi on iniadulaecE:ADabe—ls—h—w-mv-m
— ——{ FOR I 1— 5
SMO |
— — m 0 - -
| x|
{ WEXT ] T T T T — |
{ MCE O ] - — -
& Note
The exectuhFdONME T cycl-ceornsumi@gemor e t heaggiche momest hariensbmnoat in
inhhe cycle botdiymeah®eglrengrper ati on tyoneomudwesdeh®®T, i nstruati on
time®nsuming cycle body.

6.1.3 LBL: Jump label definition instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|{ LBL (s} ] In.fluencedflag
bit
IL: LBL (S) Step length 3
Oper| Typ| Applicable soft el ement I ndex
S INT Consta
nt
Operand description 2. Tawoellsarwd gert i t i var rmdoetf ianliltoiwoer
SLabeling value imne POWtherwise the wuser pr
E di ) ¢ compi.l ecdvever, repetitiearelab
uncdiesir i i on . . .
* ) P . all owed i nPOdisf ber eexxadmplfes,r ent
1. Denbgi habel whose $.abeling value |Is
] ) ~ Subprograms) .
2 . Not used for acomlayndbogateas i on. It

speci fi cpojsumptitv@gi fnesrt ructi on.

Not e

1. Range

of |:a®@1#Ang value
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{ 1L 0o Iw

0

—— ——{ cJ
SMo0
S >—[: MOy 100
CFEND )
H LBL 0 ]

e

M1
L—— ——{ mov 200

N

_ -~ Repeated label No.

“po

]
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6.1.4 CJ: Conditional jump instruction

LAD: Applicable model | VC1S VC1 VC2 VC3VC5
| [ o 5 ] Influenced flag
bit
IL: CJ (S) Step length 3
Oper| Typ Applicable soft el ement I ndex
Consta
S INT
nt
s Operand description LD Y
S: Labeling value CclJ 0
. Funcdiesgription —2—{ cJ o ] LD S
1. Whbkener gy f | olesiesr vparloagdr,am j Suo wy 100 2 ] MOV 1
texectuhe i nsntunubcetsieodnl egal | abel DO
2. Whéeenergy flow issbnyalmpd, B 1 7 ump to LA 0 CFEND
operadnaont heesegssitéhee i nstructi ¢f w o 1" LBL
CY in order. Bl o 6 s ) LD N
s Not e MOV
1. eTH &f@ SU 127) to be jumped by the CJ
instruction shall be a valid, and defined | abel, ot her wi se
the user program cannot be corr;piIV\éhde“cotheec'tnl'yt'a| condition
2. 1t is notth@ll owedruotiusae tdc Ju%p'_?gtEUCt'on 'S_ not jump
FORMEXT structure. executing the.CFEND |nsttrhua_ct|c
3. It is uasIeIOIV\mebIG-JJtlonstructlonalto {Jcr)nrargtlgfadvance, I nst
) ] MOV 0 0 are not executed.
or j ump i -MOR t ©ier uMQ ur e or Sf.C V\ﬁwtat%\/l'o—ON M1=ON, the prog
However, such operation damages the g{l of the MC
0 ns ki ps over the
MCR t t d SFC t at d k s. th
srructure an state a|nnstraugt|onse. p/{fotgrarqnstmpcngon(
complex. Thus, such operation pirognroatm execun}endEdhe MOV 200 C
s Applicaté®n instan D0=200.
6.1.5 CFEND: Instruction for conditional return of user main program
LAD: Applicable model | VC1S VC1VC2 VC3VC5
| [ CFEND ] Influenced flag
bit
IL: CFEND Step length 1
N Function description . Application instance
1. Whéenergy flow of the instru " . 2L D Y
e program flow
main program returnst heortéet sy "o "retumsf:ommthezaw CEEND
. program to the system
scan cycle (the usaecmaed pyogil CFEND ] LD
. X
system repeatedly acc)oarnddihneg t o smiz TU)J' SM1 2
i nstrsuicnt isounbes e qma&inpir ograam not ouUT
executed. Wh h@REND
. e t 0 |st ,
2. Wheenergy flow of the |nstr,uctn n pr % ?m , i s g
. . . |nstrahaxen$od:n@emreqct|on, the sub
i nstr wWoteiso mneonter at e amyndaet i on,
. . . LD SM12 andi nsUTr uxcbtei oenxseacnudt e d ,
subsequent & mesxterculctbeiddars . . .
you can Y9e & Iptiemdi o di £ aM0O y ON, CFE
s Not e instructi®onageinenatehe progranm
ThE€FEND instrbetiueedhhet user Mai fhe syshmai nfrpmogram in ad:
program, ®héepmmsgneraant be compi kgfgsequenIMLl2 and n@UT utlniodns

be
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6.1.6 WDT: Instruction for watchdog reset of user program

Applicable model | VC1S VC1VC2VC3VCS

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

Function description
Whenmnhenergy flow is valg dt he htiismiimgtvalcuaéd enfu steteen pweotgehbednh g o ig n
of dyetem user psrotghremimngest art

5

6.1.7 EI. Enable interrupt instruction

Applicable model | VCI1S VC1VC2VC3VCS

LAD:
| [ B ] Ibr:IIuencedeag
IL: El Step length 1
N Funcdiesgription
1. When the energy flow is valid, the interrupts in the cur
2. When the EI instructionalilsowed itdg héeaddadcdrirmtpa trleeuierst e
the system response.
6.1.8 DI: Disable interrupt instruction
Applicable
LAD: model VC1S VC1 VC2 VC3 VC5
|—| - DI ] Influenced
flag bit
IL: DI Step 1
length
s Function description
1. When theownesgyalid, the gl obal interrupt enable flag is
2. When the gl obal interrupt enable flag is invalid, the in
s Not e
Whenhient edr spbleiqruigrssdt r uct itohne issy svtaelm ds, t i | | responds to the wu
the interrupt request queue, but the new interrupt events c.
6.1.9 CIRET: Instruction for conditional return of user interrupt program
Applicable
LAD: odel VC1S VC1 VC2 VC3 VC5
l—ll—[ CIRET ] Influenced
flag bit
IL: CIRET Step 1
length

Funcdiesegription
Whenhener gy f |l blwei syswbttkhimde xieihs$ pirmtgerarnupgtn advance.

6.1.10 STOP: Instruction for stopping the user program

Applicable
VC1S VC1VC2VC3VC5
LAD: model
|—| — sT0P ] Influenced
flag bit
IL: STOP Step 1
length

Function description
Whenhener gy fl bhey st emtiimlgpxedithtten pfogram i mmedi atel y.

5
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6.1.11 CALL: Instruction for calling the user subprogram
LAD: i
Ap‘;"‘:ab'e VC1S VC1 VC2 VC3 VC5
— < oW (v (prm) (g (...) ] mode
Influenced
flag bit
IL: CALL  (subprogram name) (subprogram parameter 1) Step Determined by the parameters
(subprogram parameter 2) é length carried by the subprogram

Function description

Whenhenergy f |l blwei sgssibthibdsi gsdpreadgr am foranadfeeut iexmcauttoi otnh,e r

i nstrsucftololnoGA Lnlgn stthrduc t ¢ omthéexeeut i on.

Not e
1. The subpllogdamy the CALL instruction

subprogram occurs in the CALL instruction

needs to be defi nect
, the program cann

2. The el ement type of the operands ie déata CAYphe  dhesftiirmed i iom
table of the subprogram, otherwise the program cannot be co!

The following application instance demonstrates some ill e
Application instance 1: I nSBR%&BuHprcoag hayvpd dtad | eype bbbk o

DI NT/ DWORD.

The following usages are il legal

A CALL SBR1 Z0 (The data type of Z
A CALL SBR1 C199 (The data type of

el ement cannot be D
CO to C199 el ement
A CALL SBR1 K2XO0 (KnO3addtrhees sdiantga 1t y p e

cannot be DI NT/ DV

Application instance 2: I NnSBR%®ubprcoag r awg r itahbel ed attaab | tey pol
I NT/ WORD.
The following usages are il legal

A CALL SBR1 C200 (The data type of NCRWORDpP C255 el emen

A CALL SBR1 K2XO0 (KnO8a,ddtrhees sdiantga 4t y p e

cannot be | NT/ WOF

3. The el ement type of the operands in the CALL instruction
table of the subprogram, tobkeecwimpél!l ede program canno
The following application instance demonstrates some ill e
Application instance: I nSBRéubbprcagr arar i atbé edatadl eypdé o
I NOUT.
The following usages are il legal

A CALL SBRle 3@Qdngqttdant cannot be changed, so it does not

operand)

A CALL SBR1 K4X0 -¢®K4AYX0 s irteadloes not

match with the Ol

A CALL SBR1 SDO (SDO is read oml WDUTsori tt Nd®O&US ngtpemat c |

4 . The number of the operands in the CALL instruction need

ot herwise the program cannot be compil ed.

6.1.12 CSRET: Instruction for conditional return of user subprogram

LAD: Applicable model | VC1S VC1VC2VC3VC5
I |} [ CSRET 1 Influenced flag

bit
IL: CSRET Step length 1

Function description
Whenhener gy f | dbtvei sy sstthioed r rseurbtpr ogr am and
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6.2 Data transmission instructions

6.2.1 MOV: Word data transmissioninstruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
|_| —— MoV s @ ] Influenced flag
bit
IL:MOV  (S) (D) Step length 5
. I nde
Oper| Typ| Applicable soft el ement g
Consta ~
S INT ot KnX | KnY | KnM | KnS |KnLM |[KnSM| D SD (o} T \Y z R a
D INT KnY | KnM | KnS |KnLM D SD C T v z R a
) Operand description N Not e
S: Source operand 1 MOV instruction supports two Kkinds
D: Destination operand and the other without symbol. I f the
. . . both soft el ement s, then the data t
) Function description o . .
A ] ] { Site® & tlead _ﬁsource operand of ther iwisthusymbbal i -
ssignin edaro a io - . .
9 g P %10 100), then the destination oper
the vawhenofthe energy flow is valid. _ _
the source operand is |l ong integer
45535), then the destination operanc
2. The correspomtdi @gsuspppar ted e@0 t o C
N Application instance
LD X0
X0 500 500
I—-—[ My D0 D10 ] MoV DO
D10
Assigning the content of DO to D1C
D10=500
6.2.2 DMOV: Double word data transmission instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ DMOV s @) ] Ibr?fluenced flag
it
IL:DMOV  (S) (D) Step length 7
Oper| Typ| Applicable soft el ement I nde
Consta x
S DINT ot KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% z R a
D DINT KnY | KnM | KnS |KnLM D SD C \% R a
N Operand description, Not e
S: Source operand 1. DMOWstruction supports :tome iirnds sgfm
D: Destination operand@nthe wtihéout symbol. If the two opera
. . . f h i in r
) Function description soft es| e méretn t.e dat.a .type“ |s_| tgge
Assigning ttse(DcaonndtentOpo%rand of the. |nsr.trvmytrtnh)©ln,|slu(]:_,b1n()gcs)|(nte
keeping théW\haaInuethmzfthen the_destlnat.lon oper.?slnd is also
energy flow is vaIid.oPerand is long integweah wag hei@t,snMmb !
destination operand is also integer wif

2Thercrespondl egmesdf C3&upp ol teshé ment

Application instance

s
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- R EEes Assignpnyp t hDeD,c)dnDdedn(t ) Dikhdn XO0=O0ON.
I—-—{ oMoY D0 D10 1 (D10, pMid\)pp51800
6.2.3 RMOV: Floating-point data transmission instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ RMOV s @ ] Influenced flag
bit
IL: RMOV (S) (D) Step length 7
Oper| Typ| Applicable soft el ement I nde
s | reaL |OMst D v R a
nt
D REAL D \Y R a
N Operand description, Application instance
S: Source operand %0 50000.50. . .50000.50... LD XO
D: Destination operand LA D ]RMOV DO D10

Function description

n

n s

fo

s . . Assigtiniengconb@niD®D&O0O( )DWwhen XO0=ON. I n t
Assigning ttSe(Dcamndtent([g)lfo’ D11)=50000. 5
keeping the whalhuet hef
energy flow is valid.
6.2.4 BMOV: Block data transmission instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
|—| —{ BMOV (5@} o (52} 1 Ibr:Iuenced flag
IL: BMOV (S1) (D) (S2) Step length 7
Oper| Typ| Applicable soft el ement I nde
S1 INT KnX | KnY | KnM | KnS | KnLM SD C T \% R a
D INT KnY | KnM | KnS | KnLM C T \Y R a
S2 INT CO:tSta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \Y z R a
Operand description startiDgnfir @mépcionngt etB2ungftst ar tslnwpehr om
Sl:Source operaafiatatarfthapgiregy flow is valid.
bl ock . Application instance
D:Destination opefand, start uni t LD XO
X0 300 300
data block OV D0 D100 10 BMOV DO D100
S2Si zoef talbe | ock 10
. Function description Assiigiighe contentstafr ti®Q@Qu rfiotodhsOt aurntiitnsg
As s iigmgt he cont eSrRt ofD10When XO0=nON.hiBlxGskDO01&H4,D109=D9
unsistt arti ®dt dSRoms t
6.2.5 FMOV: Data block fill instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
|_| |_[ FMOV 51} (o} 52} ] Influenced flag
bit
IL: FMOV (S1) (D) (S2) Step length 7
Oper‘Typl‘ Applicable soft el ement Il nde
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Consta .
s1 INT ot KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R a
D INT KnY | KnM | KnS | KnLM D C T \% R a
s2 | INT CO:tSta KnX | KnY | knM | knS |KnM|knsM| D | sD | ¢ | T | v | z | R i

. Operand description, Not e
S:Source openanahdianiat of. WBé&nabB82use C eslfehmee nitegal GO@AIn9g%%. i
bl ock 2S2 gr eathearn 0.

D:Desti nagdroannd, start3uniwbBeganfBare bot h KnKandederdebsestienggu a |
data bl ock . . .
. N Application instance
S2Si zoef taltea 1l ock 4 &% B LD XO
. . . FMOV IO D100 10 ]

N Function description FMOV DO D100 10
Fill _ngt heriSicmmrmt@eSr?t ucnletlh?l hoaogn t ent 1dOf uB@ aish i DIHO wWhreonm X O FtOMNi. s |
startingandomedplng [ he, by oo=DODAE=D0=500
cont enltwheefn S he energy fl ow

i s

val

i d.

6.2.6 DFMOV: Data block double word fill instruction
LAD: Applicable model | VC1S VC1 VC2VC3VC5
— — oemov 0 W (52) 1 ::ﬂ“enced flag
it
IL: DFMOV (S1) (D) (S2) Step length 9
Oper| Typ| Appl isabti eel ement I nde
Consta L
S1 DINT ot KnX | KnY | KnM | KnS [KnLM [KnSM| D | SD | C \% R a
D DINT KnY | KnM | KnS | KnLM D C v R a
S2 INT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C T v z R a
s Operand description, Not e
S1St acftowsr ce operand 1. WEBénpabDH82se C es| eme-byted@nsenatre suppor

6.2.7 SWAP: MSB/LSB swop instruction

5

D:Destinatiostaperandt2 % gr eathearn 0.
bl ock
S 2Si zoef

dat a

Functi on

cont e 8ltwhoefn

i s

val

i d

tahea |l ock

t he

s

description
FillingtheSlc®rR2uernts o
startingarddormkeeping
energx

3.

WBéannBar e

Application i

Eihey

i
flo
n h

t

IS

X0 100000
DFMOY DO

case,

both

D10

K n K endederdebsest ienggu a |

nstance

LD

X0

10 ] DEMOV DO

caognt e(n@ 0 ,0oDi) Pu nistas t i n @10f rmhre n X0 =ON
w
(D0 =DYIDD)28, (PR2DVI) =DYP)05 D1)

LAD: Applicable model | VC1S VC1VC2VC3VC5
— | ——{ SWaP o) ] Ibr:IIuenced flag
IL: SWAP (D) Step length 3
Oper| Typ| Applicable soft el ement I nde
D INT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘D‘ ‘C‘T‘V‘Z‘R a
Operand description
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D:Destinati on hepewoarndd swoppedwhremotbhe energy flow is valid.
eIementmwlsOseignificagﬁplbiyéftion instance
(MSB) and least significant bhvte (1 SB) LD %0

X0 10000
are swopped T—-—lsw 10 1 S WA P Do
Func.tion description Storheg vwlbuei ned after t he MSB odnd L
Storing the value Obt?)'og%c}(?leéﬂ%éfe)thsewappDe0thEnt®(0I:|®Nthis ca
MSB and LSB of the con[sde:nc}xzo_jldj (afdeOOO)

6.2.8 XCH: Word swop instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
| —1 XcH 1) 02) ] Lnizluenced flag
IL: XCH (D1) (D2) Step length 5
Oper| Typ| Applicable soft el ement I ndex
D1 INT KnY | KnM | KnS | KnLM D C T \% z a
D2 INT KnY | KnM | KnS | KnLM D C T \% z a

Operand description Whensi ngint haeddr essi ng rdde®2sthhoeu | Kdn bien t
DlDestination operand S@ame.

D2Destination operand A Adbplication instance

Function description X0 wie: S ] LD X0
Exchamghe conbZ®witt hof XCH DO

t he comeemdh erfi stghoer Exchantgiengcont ew ttDHodfh eD0 X0 =BK f o wtei oenx e c
obt aivmé d eDlamtdRuni t s DO=50MID0=1000.

whenhenergy flow is valdd: +espac DDEAOHMOO.

Not e

6.2.9 DXCH: Double word swop instruction

5

LAD: Applicable model | VC1S VCVC2 VC3 VC5
— | [ DXCH (b1} (02) ] :)nizluenced flag
IL: DXCH (D1) (D2) Step length 7
Oper| Typ| Applicable soft el ement I ndex
D1 DINT KnY | KnM | KnS | KnLM D C T \% a
D2 DINT KnY | KnM | KnS |KnLM D C T \Y a

Operand description Whensi ngknt haeeddr essiemgKnbdidm 2sthhoul d be t
DitDestinatiopn operand Si@ame.

D2Destination operand Application instance

Function descri p tion X0 1000000 S000000 LD X0
Excham@ghe conbDZX®witt hof DICH DO D10 1 DXCH DO

the comemdh erfi stghoer Exchantghegcon(Dé®n D idxflho(, DMH¢n XO0=@Nf or e

obtavmédeDlam@@units ., .c,¢ion: (DO(IDI0), B1510)0 0=010000 0000 . Aft er

whenhenergy flow is validfggopao, p11) =5000000.

Not e

6.2.10 PUSH: Data push instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
—— —— PUSH (s1) )i (52) ] | Influenced flag
bit

94



VC Seri ekLMiRrroogr ammi ng Manual Application i
IL:PUSH (S1) (D) (S2) Step length 7
Oper| Typ| Applicable soft el ement I nde
s1 | INT CO:tSta KnX | KnY | knM | knS |KnM|knsm| D |sD | c | T | v | z | R i
D INT D \% R a
s2 | INT Co:tsta KnX | KnY | knM | knS |KnM|knsm| D |sD | c | T | v | z | R i
. Operand description 1. When the stack is defined to be illegal (for example, when the size of the
StPush value stack is no more than 0, the number of elements in the stack is less than 0
D:Numb erl eonfeingt hset or age ©F the size of the stack is beyond the limit), the system reportsan error,
stackieh emBat indi cat e dndigatipgthe definition of the stack operated is invalid.
position of a stack bdtThessige of the stack does not include the stack bottom element(the
S2Si zoef the stack element designated by D).
. . . 3. S2 indicates the size of the stack and the range is greater than 0.
N Function description
1. PusthhengvaS$iientof t.heApplication instance
stackwhoospe stackbD botton Mo 1000 9 LD MO
andncreabengaDhbg bf L ERK I e 9 PUSH DO D1cC
when the energyn ftlhoiwvs i [ valTi1d Stack
cas b eNot. ot dtddepni t i s pointer
No. Dofhe vad ue of ‘ DO‘ ‘Dlld DlosJ DlOé;J Dloﬂ DlOG‘ 0105‘ D104l Dloi DlOZ‘ DlOl‘ DlOO‘
2. Setting the operatiqgn carry flag bit
(sM81) to 1, and not 14&GEhg"8ohfNEnt ofwlb@s é nitdtatt dire D @ c &
push oper atthenv abheea OM _
: 0=0N.
l's equal toS2ahé vheéue,ofp . o oyecution: D0O=1000, D100=8,
ar e still push instructions belng[_
3. Af ter execution: D0O=1000, D100=9,
executed.
s Not e
6.2.11 FIFO: First-in-first-out instruction
LAD: Applicable model | VC1S VC1VC2 VC3VC5
|_| —— FIFO (D1) (D2) (S) ] Influenced flag
bit
IL: FIFO  (D1) (D2) (S) Step length 7
Oper| Typ| Applicable soft el ement I nde
D1 INT D \% a
D2 INT KnY | KnM | KnS | KnLM D C T \Y z a
S INT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R a
Operand description 2 Setti ngz etrhoe f(SMO bwten 1D]1 tHabd is
DINumberf el eimentlse stack, ShaCck nies empty
i nailt el ement oiftedtdhme rstt ackmb ot e
plus 1 1. When the stack is defined to be illegal (for example, when the
D2St orage register for pop psaaoftheastackés no more than 0, the number of elements in
S:Si zoef tuteas eq the stack is less than O or the size of the stack is beyond the

limit), the system reports an error, indicating the definition of the

Function description o ]
tack operated is invalid.

1 Assiigmghe ijail nivtat uevbed stack

starti Dy threomofnttemaf tdar t 2. The size of the stack does not include the stack bottom
t ®2 subntglaet vadlbeg mévi ng element(the element designated by D1).
t he c onStuensatf t®df or warm i h 4 3. Sindicates the size of the stack and the range is greater than
Oi hhe | avhenbeidrgy flow is Qalid.

s Application instance
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I—‘MD 5 P LD MO 2. Before execution: DO0=0,
—h L e e © dklFO D1Pl02=200D109=9000, D110=10000.
I 3] After execution: D0=1000,
ack pointer
|:_| ‘DHA’J r)1nq|r)1na|nm7‘ I')1A’)FJ 010‘3‘01041 D10’JI‘)107|I’7101‘I’710(J E D:L O 2 = 3@@’(D'1 O 9 = 1 O 0 o O ! Dll 0 = 0 !
R ZmT VLWV VWLRYwWYWUD.
1. Fiilmghe <content ,orhovDAn€li n DO
content tod11D0LfOclrawafiridh@i n
D11them MO=ON
6.2.12 LIFO: Last-in-first-out instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ LIFO 1) 02 s ] Influenced flag
bit
IL:LIFO (D1) (D2) (S) Step length 7
Oper| Typ| Applicable soft el ement I nde
D1 INT D v a
D2 INT KnY | KnM | KnS | KnLM D C T v z R a
S INT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C T v z R a

Operand description

Dt Number of elgemeeamhd iai rtihte €lementthe element designated by D1).

el ement of itteldee nsetnatc pnl uunsb elr 3. S indicates the size of the stack and the range is
D2Storrag@i ster for popped val ugeaterthan0.
S:Si zoef tuleas eq N Application instance
i i i MO 9 10000
. Function description [ LIF0 D100 o -

1 Assiigmgheont ent of t hBlasst atchke t B wi T n

stack boRamsubtirndghtte valDlbg af MO

2. The size of the stack does not include the stack bottom

whenhenergy flow is valid. LI'FO D100 DO 10

2. Setting the zeronDlisg Obi t h@$M80) to 1 whe Syatt:k

. i pointer

is, the stack is empty. Pp110p10dp10g D107D106P105/D104D10gD102P101]D10]
=7

Not e

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

content
2. Bef

1 Assiigntghe content a&rd DKAOpd mg D

tof1 11 &l MO =ON.
or e execution:

D102=26&€8€,D,109=9000,
3. Af ter execution:

D102=2&8&MD,109=9000,

6.2.13 WSFR: Word string shift right instruction

D110=10000.

D0=10000
D110=10000.

LAD: Applicable model | VC1S VC1 VC2 VC3VC5
— 1 W w0 v (s2) (s3) 1 | Influenced flag Carry flag, borrow flag
bit '
IL: WSFR (S1) (D) (S2) (S3) Step length 9
Oper| Typ| Applicable soft el ement I nde
S1 INT KnX | KnY | KnM | KnS | KnLM D SD C \ a
D INT KnY | KnM | KnS | KnLM D C \ a
Consta "

S2 INT nt KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C T \% z R a
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Consta .
S3 INT nt KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C T \% z R a
X Operand description X0 100 4000
St Source operand b a=h W e = s
D: Destination operand, startLR| eM@nt of a word string
S2 Size of destination word §$&ERe DO D100 10 3

S3Number

rightward

Functi on

Sh ii fntgh e
S3units in
r i gh tsmodset,
frdmto the
flow is val
Not e

1. laefdti ght.
are at

of

wo r dsshiffitlilnegd awhve

description

corStzenitt ®f st &rt g htowér
thdi snoat ddIawar o n

t he

the.l eft

2Bot hS2ah83i s

3S2 s

t e h

antheht6nS3egstaftihghiifntghe

111

 m
t he

7 S
D10§_;|DloglDloz|DloﬁD10§|0104|D10240102|D1011D100|

Q& o~

content of

| tehfveto r @ln dwh @ fh hegn er gy | 9htbwartdiree wunits
DL @200 wmi ttshe

s hi ftthiengcont ent of t
f whledOwO®ONd string

id.

ofrhdeerel ement s
and

right,

no hlgx® s
4. WBéanBbotulse Kr‘neaddresnseiendgs,DlK:nzooy

e s

ame

Application

no

ess

nstance

t he

t han

6.2.14 WSFL: Word string shift left instruction

d a toaf

wi t h

0.

| eft

0=1

D106=7000,
D102=3000,

s mal
2 . B

el ement s
D

00.

er|1d
ef

o
number s
r e

10 uni ts
dnsthedeangt

ri ghatnmdost
he three uni

i 9 execut'bon: D2 =
Wi h“ 1l arge numbers are "at
D109=10000, D108=9000,
D 1 0 54=65000000, , D1100 3 = 4

3. After

D106
D102

10000,
6000,

D101=2000, D100=1000
keed udg matheent of DO t o [
D0=100. D109=300, D10

D105=9000,
D101=5000, D100=4000

D104=38

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5

WSFL 1) ) 2 (s3) ] In.fluenced flag Zero flag, carry flag, and borrow
bit flag
IL: WSFL (S1) (D) (S2) (S3) Step length 9
Oper| Typ| Applicadll emsmtf t I nde

S1 INT KnX | KnY | KnM | KnS | KnLM D SD C T Y, R a
D INT KnY | KnM | KnS |KnLM D C T Y, R a
Consta =
S2 INT nt KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T Y, z R a
Consta =
S3 INT nt KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T Y, z R a
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Operand description 352 s no |I@2%s than
St Source operand 4. WBéannDBDbotulse Knheaddr esnseiendgh, eetboa s a me
D: Destination operppnpd.i cstt@ddei n
el emeawormnd string | X0 100 100

—— WSFL jiln] D100 10 3
S2 Size of destinati I =R %= \1““”“1 ]
S3Number osff i wd meetin LD X0
shi fatwiomg st mgihnguard WSFL DO D100 10 3
Function description m
Shifting th82ucdntsent of m @@
startiblgefftrw8nBud ibtys D109D108D107D10§D105D104D103D102D101|D10
in the unit of wor d, di scart i v
S3data on the |l eftmogt side, and

shifting thssumdrttsent1.Sh0iffntghe content of 10 wulne fttshvgsrtthhrrteien gu nfir
starti 84 of rtchre ri ght tehned o.f

. uni tdicfc awdecdhdat @ D® Uubldins t he | eft mos
the word string Wherbnrdh%mfahpe?fcﬁo&ntent of the threeriughtd sofst @

flow is valid. t he worwhesnt rXOngON.

Not e 2. Before execution: DDx00O0610MAGE20D]10 H=
1. Lerdfdri ghter ofthe D107=8000, D106=7000, D105=6000, D104=5
el ements with small pnumb=eyrgspoar ©100=1000.

at the right, and thgael &medkde @i ifdfmnttheent ®@f D@ =300, D1=200,
l'arge numbers are atpihe=-7Y666, D108=6000, D107=5000, D106=4

2Bot 52283 s no |l ess bhawvs=1000, D102=300, D101=200, D100=100.
0.

Integer arithmetic operation instructions

6.3.1 ADD: Integer addition instruction

LAD: Applicable model | VC1S VC1 VC2VC3 VC5
[ ADD 51) (52) @) ] IrTquenced flag Zero flag, carry flag, and borrow
bit flag
IL: ADD (S1) (S2) (D) Step length 7
) I nde€g
Oper| Ty p| Applicable soft el ement g
S1 INT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% Zz R a
S2 INT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R a
D INT KnY | KnM | KnS | KnLM D C T Vv z R a
Operand description fl ag b2)whenSM8he operation resu
ST Source operand 1 32768.
S2 Source operand 2 . Application instance

D: Dest in at i on (0] p eran d X0 1000 2000 3000
}—-—Q ADD bili} D1 D10 ]
Funcdiesegription

1l ncre@amiygnadssingighe operationLPesuX@

t ®whebhhenergy fl.ow is valid ADD DO D1 D10

2 Seti ngc arhrey ¢SIM8Y heeinth@eper ati onl ncreasing DO (100Q0)shsy gdhhie (20
res) tig | arge.r Sehtatni n3g2 7t6hve z ex pe rfa taigo nPilt0etseud t X H@N.t hi s ca
(SM8uh)en the opeiratdBomgr ¢ hel b o rDrldw 3.000
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6.3.2 SUB: Integer subtraction instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ SUB (51) (52) ) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL:SUB (S1) (S2) (D) Step length 7
Oper| Typ| Applicable soft el ement I nde
Consta -
S1 INT nt KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% z R a
s2 | INT Co:tsta KnX | KnY | knM | KnS |kntM|knsmM| D [ sp | ¢ | T | v | z | R | &
D INT KnY | KnM | KnS | KnLM D C T \% z R a
Operand description flag b2)whenSM8e operation resu

StSource oper
S2Source oder
D:Destin

Functio

1.Subtr aXlibiyBgana@assi giphe

ation

and
and

1

operand

n description

resubDwhettoheener gy

2 Set i ngc arhrey
res) ti g | arge.r
( SM8wh)e n

(SIM8d. hteihtheper ati onSubtractingDO
S ehtatni n3g2 7t6hre

fl.ow i s

32768.
Applicat

X0
SUB

oper at iloh X0

val i d SUB DO

the oper ateiffomgr ¢ el b oir s1@p 0 .

6.3.3 MUL: Integer multiplication instruction

ion instance

1000 2000 -1000

o 1 D10

D1 D10

]

(1000a)sbsyi gimhe (20
zegwe rfadtaigooplifesn | XOK®ONt hi s

case,

LAD: Applicable model | VC1S VC1 VC2VC3 VC5
| [ ML (s1) (52) a) ] Influenced flag
bit
IL:MUL (S1) (S2) (D) Step length 8
) I nde€g
Oper| Typ| Applicable soft el ement g
Consta x
S1 INT nt KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% z R a
S2 INT CO:tSta KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C T \% z R a
D DINT KnY | KnM | KnS | KnLM D C \% R a
s Operand description s Not e
StSource operand 1 The operation resulat32mift MdUdt & .n
S2Source operand 2 ., Application instance
D:Destinati on operan d | X0 1000 2000 2000000
MUL oo o1 D10 ]
s Function description LD
Mul ti PllyShagn d s si gtghe oper ati on resu)fq
MU L DO D1 D10

t Owhenhhener gy

fl.ow i

6.3.4 DIV: Integer division instruction

S

v al

d

Mul ti @0 {0 &)y D1 ( 2 0a0sOs)i,qgtgh e d
operationf Driéds lgln t 0I=E®ONt hi s c a

(D10, D11

) 2000000

LAD:

Applicable model

VC1S VC1VC2 VC3 VC5
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Di viinglb yS2ands si gtgh e

D(D

operation
includeosnsWwar dchiebsi ent %

and dthhsetrot Bree s i d uewhwalher¢r gy

flow is v

alid.

r X0
DIV

al'ue
LD X0

DI'V DO

2500

Do

1000
n

D1

D10
Divi ®0ng 2b690)D1
oper ateisoun t

110
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— —{ DIV (5D (52 2] ] Influenced flag
bit
IL: DIV (S1) (S2) (D) Step length 7
) I nd¢g
Oper| Ty p| Applicable soft el ement g
Consta .
s1 INT ot KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z a
Const
s2 | INT O:tsa KnX | KnY | KnM | KnS [KnM |knsM| D | sD | ¢ | T | v | z i
D INT KnY | KnM | KnS |KnLM D C T \% z a
Operand description N Not e
St o®rce operand 1 | 820, t he systpspoamnt error, i ndi
S2 o%rce operand 2 cannot be usedndsesmememiuber
D: eBtination operand division operation.
Function description . Application instance

1

(l1a&@d9i giphe

t owh(el X,0B-I0INE. h i s

D10=2, D11=500
6.3.5 SQT: Instruction for extracting the square root of an integer
LAD: Applicable model | VC1S VC1 VC2VC3 VC5
|_| |_[ sqT (S) 69) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: SQT (S) (D) Step length 5
O | d
per Typf Applicable soft el ement nge
S INT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% Zz a
D INT KnY | KnM | KnS | KnLM D C T \% z a
Operand description bit (8M8R)tpleer ati o0 mreoesuwmldted of f
S: os%rce operand Not e
D: eBtination operand | B800the sywtpowmaomer and edoes emmtduhb e
Function description square root extraction.
1 Extriancgtstqluer e Sramalt ,ofApplication instance
assigighe operatibn reg ' t o 5 LD X0
whenhenergy fl.ow is val—-—( ST To D10 ] SQT DO D1
2.Settingzderh@ fFEMBObiIit Assiiqiighe squaesaf 6DO (A0DBEN XOE®ONt hi
Whe D) (i se$0 ngc arhrey f | a9asme10=31
6.3.6 INC: Integer plus one instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|_| — INC )] ] Influenced flag
bit
IL:INC (D) Step length 3
Oper I nd g
Ty p | Applicable soft el ement g

100
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‘DIINT‘ | ‘KnYIKnMIKnS‘KnLMI ‘D‘ ICITIVIZIR‘éI
X Operand description, Not e

D: eBtination operand This insacyclionaddi td mthh e nrsafnrge@m?ii ® & ,
) Function description t 8276 suppange of Cfredetmehl9. s

|l ncreBlsy nlg aut ewmani calAlpypl i cation instance

t henergy flow is wvalid X0 1001 LD X0

}———ll———{ IRC oo ]
I NC DO

I ncre®9i g 000)

n s

by IwhaXDc@iitAernl execut

D0O=1001.
6.3.7 DEC: Integer minus one instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
Influenced fla
F— —oL Dbc @ ] ot °
IL: DEC (D) Step length 3
Oper ) I nd¢g
Ty p | Applicable soft el ement g
D INT | KnY [ KnM [ Kns [KnLM | | D | lc ] T]Vv]z]|R a
, Operand description This instrivaetnoasti saagiben r afnrgoe8mi7$ 8
D:Destination operand 32767.

., Function description Application instance
Decreasi bg by 1 | X0 999 LD X0
aut omat i ctaHedAnyeWlgegn f | ow JEC D0 ] DEC DO
valid. Decreasingbyl (4d00@MmaheénalXODyfONer execut
. Not e D0=999.
6.3.8 VABS: Instruction for obtaining the absolute value of an integer
LAD: Applicable model | VC1S VC1 VC2C3 VC5
| | [ VABS s) ) ] Influenced flag
bit
IL: VABS (S) (D) Step length 5
O
per Ty p | Applicable soft el ement Il nde
S INT Co:tsta KnX | KnY | KnM | KnS |KnLM [KNnSM| D SD C T \% Zz R a
D INT KnY | KnM | KnS | KnLM D C T \% z R a
Operamdcription The raBgeedddtrocdm 768276 hWen the Svasl C
S: oS irce operand 3276t8h,e syetpwant error, indicating the
D: eBtination operand operiasadi mwmalhiedstructi on daegchobngener :

Functi on

assigpghebt airneesdu IDt
whenhener gy

Not e

fl.ow i

S

descripti osn
Takingbsaolutefv&l mend
to

Application instance

X0
VABS

vataikd ng a
wh e n

X0 =

101

-1000 1000
bili] 10

LD X0

] VABS

OM t Dhild=dade,

DO

D1
n ab sDOI-@ &0 )v,ail aiglseibd ead @ s ul t
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6.3.9 NEG: Integer negation instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ NEG (s) 7, ] Lr}{luencedflag
IL: NEG (S) (D) Step length 5
O | d
per Ty p Applicable soft el ement nge
s INT Co:fta KnX | KnY | KnM | Kns |knM|knsM| D | s | ¢ | T | v | z | R | a
D INT KnY | KnM | KnS | KnLM D c T Y z R a
. Operand description The raBgeedbdtrocd 768276 hn t he Siasl ue o
S: Source operand 3276t8h,e systean remproon,s i ndicatiinmg rtufte i x
D:Destination operand ©opPerand is tihrrmatidectaod damgcbhobngener :
Funcdieseription . Application instance
Taking t he ofn® @atdi ve | b 1000 -1000 LD X0
. . HEG oo D10
assigoghebt airneesdu IDt to ! NEG DO D10
whenhenergy fl.ow is vafaklitrhg negB6i ¢£0060n)d assigning the obtz
Not e when XO0=ONMc atstil9+000
6.3.10 DADD: Long integer addition instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
[ DADD (51) (52) (D) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: DADD (S1) (S2) (D) Step length 10
O
per Ty p | Applicable soft el ement I nde
S1 DINT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R a
S2 DINT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD c \% R a
D DINT KnY | KnM | KnS | KnLM D C \% R a
s Operand description ) Application instance
StSouremger and 1 %0 100000 200000 300000
S2Source operand 2 | -l o &2 Ao ]
D:Destination operand LD X0
s Function description DADD Do D2 D10
1l ncre@tiy¥2gnassi gighceper ateisaud t | ncreasi ng(tlhOed O0iPIPOe D) he valu
t Dwhethhenergy fl.ow is valid (20000(0D2,,0e8ms si gning the oper
2 Setingcarhrey fl agwhieint adh@MmMat)ont O (D10, D11)whemn XQ@HhON. ca

res)ti¢ | akféer 48 néd

iTngz drhe

(D10, D11).=300000

fl ag biwhe(nSdpghee)y arteisoun $e titsi n0g. t he

borrow fl agvhleint th&M®&2)er ation result is | ess

thanmn147483648

6.3.11 DSUB: Long integer subtraction instruction

LAD: Applicable model | VC1S VC1 VC2VC3 VC5

| [ DSUB 51) 052) o ] Influenced flag Zero flag, carry flag, and borrow
bit flag

IL:DSUB (S1) (S2) (D) Step length 10
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Oper
P Ty pf Applicable soft el ement I nde
Consta .
S1 DINT nt KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R a
Consta .
S2 DINT nt KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C \% R a
D DINT KnY | KnM | KnS | KnLM D C \Y, R a
Operand description X Application instance
StSource 0 p erand 1 X0 100000 200000 -100000
S2Source operand 2 } —L s 10 Iz oo ]
D:Destination operand LD X0
DSUB DO D2 D10

Function description
1.Subtr althiyfand assigning theSHpeFacl bROI M@OOKEDOU DY) he valu
resubDwheém the energy flow is v@Qqy®dAOD2, BBHssigning the oper
2. Setting the carry flag bittesu®iP. WALHWhEGRt hYPss Pdase.n ( D1
res)ti¢ | aggdavr4836adhadtting thellOIHHOP.

flag bit (SM80) when the operation result is 0. Setting the
borrow flag bit (SM82) wken the operation result is |
thanl147483648.

6.3.12 DMUL: Long integer multiplication instruction

5

LAD: Applicable model | VC1S VC1VC2VC3VC5
— —— o sw (s2) ) | riuenced flag
IL:DMUL  (S1) (S2) (D) Step length 10
Oper Ty p{ Applicable soft el ement Ingde
S1 DINT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y R a
S2 DINT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y R a
D DINT KnY | KnM | KnS | KnLM D C \Y R a

Operand description Pl ease nbeeoplkekanti ®MUL eismd tr wdbi bndasa

StSource operand 1 whi ch may cause an outfl ow

S2Source operand 2  Application instance

D:Destination operan d X0 83000 2000 166000000 LD X0
‘—.—'DMU‘L il 2 10 1

Function description DMUDO D2

Mul ti @lbyyb2nagnds si go Mul ti phei M(g8I3L0DfOPO0, DI hebwalouwsd)D2, BB Y,

the operatiDovhehbeultatseigning the operation resbht thos (Da
energy fl.ow is valid(D10,D11)=1660000000

Not e

6.3.13 DDIV: Long integer division instruction

LAD: Applicable model | VC1S VC1 VC2 VC3VC5
— —< v sw (52) ® ] :;I'“encecj flag
i
IL: DDIV  (S1) (S2) (D) Step length 10
Oper .
Ty p | Applicable soft el ement I ndex
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Consta .
S1 DINT nt KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \ R a
Consta .
S2 DINT nt KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \ R a
D DINT KnY | KnM | KnS | KnLM D C \ R a

Operand description, Not e
StSource operand 1 | 2 0t, he system reports an error, indic
S2 Source operand 2 divisor and does snotn eopec att ¢ onhe di vi

D:Destination operand Application instance

s Function description | X0 i i]':JiaEHZIEI gg[uj ﬁio ; LD X0
Di viirfiglb yS2and s si gtgh e DDI V DO

operati orm(Diemscullttd et so Dividing (t88e0@®@¥8I0y é * )h eb w(a2l0u@ed)D2 ,,D3and
unittlse fisrtsotrhrepwot i ent 35 si gtgheper arteisounl t t oan((DOL102 ,DOLUJ) wh.e nl NXO0 =

value ahdsttise¢eobke t hi s (chalsOe,,D laln)(=D4112, D13) =1000.
resi duewhwahlheeeprgy fl ow
is valid.

6.3.14 DSQT: Instruction for extracting the square root of a long integer

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | | [ DSqT (s) @) ] In.fluenced flag Zero flag, carry flag, and borrow
bit flag
IL: DSQT (S) (D) Step length 7
O

per Ty p | Applicable soft el ement I nde
S DINT CO:tSta KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C \% R a
D DINT KnY | KnM | KnS | KnLM D C \Y R a

Operand description, Not e
S: Source operand | 800t he sywtpmmamper and edaes emamtduhb e

D:Destination operand square root extraction.

., Function description Application instance
1 Extriancgtstqluear e Sramalt of p] 83000 288 LD X0
3 . }—-—4133&1 10 10 1
assigghe operatibn resl.. . .- DSQT
whenhenergy fl.ow is valid D10

2.Setingzehe f(ESMBObit Extracting t htehe qualBBOPD® L D W)fs d ii atgh e
Whem) (i se80 ngcarhrey fl agquar e erstudtt DD)Wwhen XOE®ONt hi(sDIlcCa,sk11) =2 8.
bit (8M8R)otplhear atiton resul

is rounded off

6.3.15 DINC: Long integer plus one instruction

LAD: Applicable model | VC1S VC1VC2 VC3 VC5
| [ DINC o) ] I;fluenced flag
it
IL: DINC (D) Step length 4
Oper Ty pf Applicable soft el ement Ingde
D | DINT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘ D ‘ ‘ c ‘ ‘ Vv ‘ ‘ R a
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s Function description
Takingbsolutefv&l mend
assigmhebt airreesdu IDt to Appli catsitamce

whenhener gy vfallaw i s ‘ X0 -100000 100000 LD X0
DVABS DO D10 ]
DVABS DO

action.

Taking an absbldude)pPadDaangds i gtgheebt ai ned

resu( D10 oDhlely) X0 =OM t iD40¢c®H44).=100000
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s Operand description, Not e
D: Destination operand.This instarccyctiien aidsdi taottheénsammgemi sn,
. Function description 2147483648 to 2147483647.
I ncre@lBYy nlg aut vmani cal2lSuppor thintg BG2el ememg Ondélyement
t henergy flow is validpplication instance
X0 100001 LD X0
DINC D0 ]
DI NC DO
I ncreasi ng( 1t0ONeOFOB0 uP1) autwhmeaXOi=cCaNf A g r
execut(ibOn D11=10000
6.3.16 DDEC: Long integer minus one instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ DDEC o) ] I;fluenced flag
it
IL: DDEC (D) Step length 4
Oper Ty pf Applicable soft el ement Ingde
D | DINT ‘ ‘KnY‘KnM‘KnS‘KnLM‘ ‘ D ‘ ‘ c ‘ ‘ v ‘ ‘ R a
) Operand description, Not e
D:Destination operand Thi s i nstruttmiomni<isd r,eagnedl b@a r arMfge-mi s
) Function description 2147488368487483647.
Decr eabibryg aut omat j calplpy i cation instance
Whenhenergy flow is val| X0 99999 LD X0
DDEC IO 1
DDEC DO
Decr e dsieng(alowedbd@ M0, D1) auwhoematX0c=h@N y
execution, (DO, D1) =99999.
6.3.17 DVABS: Instruction for obtaining the absolute value of a long integer
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ DVABS ) o) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: DVABS (S) (D) Step length 7
Oper .
Ty p | Applicable soft el ement Il nde
S DINT Co:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R a
D DINT KnY | KnM | KnS |KnLM D C \% R a
s Operand description, Not e
S: Source operand The rabgeedteftroodnl 47483647 to DEAHT7T4826
D: eBtination operand valuBis@fld7483648 spusatemror, indicating
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6.3.18 DNEG: Long integer negation instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
| | | [ DNEG (S) 69) ] In.fluencedflag Zero flag, carry flag, and borrow
bit flag
IL: DNEG (S) (D) Step length 7
Oper ) I nde€g
Ty p{ Applicable soft el ement g
s | DINT CO:tSta KnX | KnY | KnM | KnS |KnLM |[knsM| D | sb | ¢ v R | a
D DINT KnY | KnM | KnS |KnLM D C \% R a
N Operand description, Not e
S:Source operand The raBgeedbetroont147483647 to BeA748286:
D:Destination operand val u®i ©2147488648swpastemror, indicating
Function description instruction oper@hiensitsruicrtvialni ddoaaydnot
Taking the ofm® gatdi ve action.
aSS"g@hebta”resdllu t’O App|ication instance
whethhener gy fl.ow is val rxor 100000 -100000 LD XO
‘—-—( DNEG IO D10 1 DNEG DO D10

Taking t he trnheeg avall @udefot(@®@DO0 ,,D1gdgnd assigni:
obtained (rDelsOuy lidtidh o X0O=QAQM this case, (C
100000.

6.3.19 SUM: Integeraccumulation instruction

LAD: Applicable model | VC1S VC1 VC®C3 VC5
| [ SM (51) (s2) o) ] In.fluenced flag Zero flag, carry flag, and borrow
bit flag
IL: SUM  (S1) (S2) (D) Step length 8
O
per Ty pf Applicable soft el ement I nde
S1 INT KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C T \% Z R a
S2 INT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \Y z R a
D DINT KnY | KnM | KnS | KnLM D C \Y R a
s Operand description, Not e
S1Source optarmamndunit 1f.orThe oper @ath®dM  es bl ubciotf odnaitsa .3 2
accumul ation 2108D25the sysegarosgprer and error.

S2 Source opreunabnedr, of 3Sji n@iea32bit tdlackaar,ry and boalr way § Mhalye ear
pieces ofadatmutatbd zer o fildaegt ebriiitnheed d ¢ m@athulr @tsiud n .

b I?estination ' ,Opei\rp?)rl](iication instance
accumudmets ul t i o b < Mo
. Function description — W { MoV +1000 10 1 MOV 1000
Accumul ating SZueicaent e L wov 2000 ']i]"i”i”il ] MOV 9000
starting fr orml)t,heansdt ai e
assigphebt airreesdulD t o i mov 3000 02 1 mgz‘losg)oo
whenhenergy flow is va L wov 4000 ;g'i”i* ]
MOV 5000
[ mov  sooo Elei“-‘u ] LD X 0
L& 8 s B® , SuM o Do
D100
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Accumultahe ndgata of 5 uni ts
startingahadsmi @p@dh e
obtareedlt to WwhDelnOO, D101)
X0 =0Nn this case
(D100, D1I0&¢ =d0=15.000
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6.3.20 DSUM: Long integer accumulation instruction

LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ DSWM (s1) 052) o) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL:DSUM (S1) (S2) (D) Step length 9
Oper .
Ty p | Applicable soft el ement I nde
S1 DINT KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C \% R a
Const
s2 | INT O:tsa KnX | KnY | knM | knS |KnM|knsm| D |sD| c | T | v | z | R i
D DINT KnY | KnM | KnS | KnLM D C \% R a
. Operand description |8 D2555he sys@demoaprer and error.
StSource opmeamndunit Afpopf| jcation instance
accumu l ation SHO 100000 LD S MO
oMoy 100000 oo ]
S2 Source operand, n e DMOV 1000C
pi ecalataf to be accumul MOV 200000 nz ] DMOV 2000C
D: Destinationoperand, —_ ] DMOV 3000C
accumul ation resul't 400000
. _ ) mov w00 D6 ] DMOV 4000C
N Function description RO Eg[,,:,[,,] ] DMOV 5000C
H (|
Ac c umul atin g She2 cont e ‘0 RaH . LD X 0
units starting Si)r,om th| —m—{ ism 1w S me -l psum DO

performing t he DSUM
andssi gtghebt airresd | t t
Dwhenhhener gy vfallawl .i s

Not e

instruction

I n this

Accumultahtei ndat a

obtaresdlt to (D

6.4 Floating-point arithmetic operation instructions

6.4.1 RADD: Floating-point numberaddition instruction

100, D101)

w h

Applicable
. VC1S VC1 VC2 VC3 VC5
LAD: model
|—| ——{ RADD (51} (52) @) 1 | Influenced | Zero flag, carry flag, and
flag bit borrow flag
) Step
IL: RADD (S1) (S2) (D) length 10
Oper| Typ Applicable soft el ement Il nde
S1 REAL Consta D Vv R a
nt
S2 REAL Consta D Vv R a
nt
D REAL D Vv R a

Operand description
StSource operand 1

S2Source operand 2
D:Destination oper an,d

Function description
llncre@adhiyi3ndssi go

t heper artd sonIDtwh € h e
ener gy vfallawd i s

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

than 1.701412e 038 or less than
bit (SM80) when the operation result is 0.

Application

}_ﬂ_(

1. 7 0 1 4Q 2% etting the zero flag

instance

-10000.2. . . 2000.500. . .-7999. 70

RAID DO

108

12

D10 ]

L D
RADD DO

X0

n s

of 512 wuni tasmdsitgightei n g
en XO0=ON.

case, (D1O&, DDB1)D9)EDGODDYO.
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I ncreasi ngf(-hGk0 0)0o f2

(DO, D) he

@al0Wweos

(

c

D2,,D3@d si gni ng t
aseD10, Br1919)9=. 7.

6.4.2 RSUB: Floating-point numbersubtraction instruction

h

e operation

Applicable
. VC1S VC1 VC2 VC3 VC5
LAD: model
|—| —{ RSUB (51) (52) 12l 1 [ Influenced | zero flag, carry flag, and
flag bit borrow flag
IL:RSUB (S1) (S2) (D) Step length | 10
. I nd
Operal| Typ Applicable soft el ement n g
Consta .
S1 REAL D \% R a
nt
S2 REAL Consta D \% R a
nt
D REAL D \% R a
) Operand description N Application instance

St1Source operand

S2Source operand

D:Destinati on

Functi on

1.Subtr aXltbiy8gand

1
2
operand

description

assigning
resubDwheéem the energy
2. Setting the carry flag bit (SM81) when the operation to (D10, D11) whrent hXi0s=ONas'e,
result (D) is larger than 1.701412¢ 038 or less than -

X0
RSUB

L D X0

0

RSUB DO

2...2000.500 -12000. 7.

2

D2

D10 ]

D10

t he SHBBF afl b AITOEO)@ DOtV he

flow is v@PPRofoD2, BBEdssigning the

12000. 7.

1. 7 0 140 28etting the zero flag bit (SM80) when
the operation result is 0.

6.4.3 RMUL: Floating-point numbermultiplication instruction

StSource operand

S2Source operand

D:Destinati on

Functi on

operand

description

1 Multi BLpPySPoandssigiphe
resubDwh eetrocheener gy

2. Setting the carry

resul t

1.7014028.

t he

fl.ow

is valid

f

X0
EMUL

LD X0

oo

RMUL 2D
Mul tiplyifgl®chee®vay D&, D1)

operati

2000. 500

D10

LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ RMUL (s1) (s2) o) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: RMUL  (S1) (S2) (D) Step length 10
Oper| Ty p|{ Applicable soft el ement I nde
S1 REAL CO:tSta D Vv R a
S2 REAL CO:tSta D Vv R a
D REAL D \% R a
Operand description s Application instance

-2000540

D10 ]

°2"000.5) 0and D2, PBi)ng the

rdaultthitso

val u
oper
(D1

by t
oper a

(D10, D11) when | XO=2@®N (sD10a sbel,1) =

lag bit, h5HBE oWl ClalPGaBRFERDLO R csh

(D) is |l an@8r orhamss. TQRAHYL 24 g

Setting
operation

t he

resul t i s

0.
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6.4.4 RDIV: Floating-point numberdivision instruction
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ RDIV (s1) (52 ) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: RDIV  (S1) (S2) (D) Step length 10
Oper I nd¢g
Typ Applicable soft el ement g
s1 | REAL Co:fta D v R | a
s2 | REAL Co:fta D v R | a
D REAL D \% R a
) Operand description, Not e
StSource operand 1 | 82 0tthe syepmarnt error, indicating that
S2Source operand 2 di visor and doedi wiiodi e eaxpdreattihen.
D:Destination operand Application instance
Functi on descri pt i on X0 o ﬁéljljnjuj 2 ;g[u] 500 ]—Jfolg'g:z:;z;sn 3 LD X0
1. Di $illdyS2gnd assigning RDI V DO D2 D10

the operatbDon result Pobviding (LB60@d2)(e&0, D1)
2. Setting the carry amedggigni ngsmpe) operation
when the operation r(eBly0,tBILENHF88H 8 .

|l arger than03d870d412es

than.7014028&. Setting the

zero flag bit (SM80) when t he

opetriaon result is 0.

6.4.5 RSQT: Instruction for extracting the square root of a floating-point number

by0adhfe5 a2 uB3)
reduwml tt httes (CE

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
fluenced flag Zero flag, carry flag, and borrow
—— — RSQT (s D) "
| ] bit flag
IL: RSQT (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I nde
S REAL consta D Vv R a
nt
D REAL D Vv R a
. Operand description | 800t,he system reports daone so@re@t@amide es q wa
S:Source operand root extraction.
D:Destination operand Application instance
Functi on description X0 10000. 20. . . 100. 000999 L D X0
* . l—-—lnsm 0 D10 ]
1. Extracting $dredsgqglu: v + voe oo RSQT DO D10
assigning the operatiboxnt rracduintg tdhe square root ahds$siegwiah g
when the energy flow ftbevaddguar e roof0,lbewhién XOnaONDhOhi s ca
2. Setting the zero fP3ag§, Bl1%) =(1sOM8.0000999

Whem) (is 0.

Not e
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6.4.6 RVABS: Instruction for obtaining the absolute value of a floating-point number

6.4.7 RNEG: Floating-point number negation instruction

5

LAD: Applicable model | VC1S VC1VC2VC3VC5
Influenced fla
— L rvBs & ) 10 ¢
IL: RVABS (S) (D) Step length 7
Oper
Ty p Applicable soft el ement I nde
Consta ~
S REAL nt D \% R a
D REAL D \Y, R a
Operand description | X0 -10000. 2. . . 10000. 20
RVABS DO D10 ]
S:Source operand
D:Destination operand LD X0
RVABS DO D10

Functio
Taking

Applica

n description
an
resubDwhe

tion i

t he

energy

nstance

i s

absSalndt e swalgme ngf t heTaokb'.tnagi ne"

flow

vhy§lganim

ed

g the obtained

I mhis case,1Qq00®.,D11) =

LAD: Applicable model | VC1S VC1 VC2 VC3VC5
Influenced fla
—— ——{ RNEG (5 D) 1 i °
IL: RNEG (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I nde
S REAL consta D \% R a
nt
D REAL D \% R a
Operand description X0 10000, 20. . . -10000. 2
I—-—[ RNEG DO D10 ]
S:Source operand
D:Destination operand LD X0
RNEG DO D10

Functio
Taking

resubDwh ettocheener gy

Applica

n description

theofS"2améa s siveghebt ai ned
fl.ow

tion i

nstance

i s

val

Taking t
and assi

id

X0=ON1ln

6.4.8 SIN: Instruction for obtaining SIN of a floating-point number

5

resul t

h e trheeg avihiOvaie)®of@2D 0 ,,D 1)

ghing the( Dba ,abindend

this cad46p000D20, D11)

LAD:

Applicable model

VC1S VC1VC2 VC3 VC5

Zero flag, carry flag, and borrow

Infl fl

— — s @ o ] | puencediBg | gag
IL: SIN  (S) (D) Step length 7
Oper

Ty p{ Applicable soft el ement I nde
s REALCO:tSta D v R i
D REAL D \% R a
Operand description s Function description
S:Source operand
D:Destination operand

111

r

n s

ab slo0 QuO)Ce. @¥ a |(ue0 , ©1) ,

e



VC Seri elLMiRrroogr ammi ng

Manual

Application

1.0bt aingphe SI N Sglund t ofanaddi an) ¥0

assi gtighebt aresdDwh etohener gy f 1l o\

is valid

2Setting the zer defalh@pebati ¢rB8dM8p)

resoltig O

Application instance

L D X0

Taking

obtairesdl t

1.570000 1.000000

SIN oo D10 ]

Wo D10

t he 1S 16N DWa |Buhel $ s i gtgh e
t owh(ehl OX OB=10INt hei,s

(D10, D11) =1

6.4.9 COS: Instruction for obtaining COS of a floating-point number

Applicable model | VC1S VC1VC2VC3VC5
LAD:
Influenced fla Zero flag, carry flag, and borrow
— —L cos @ o) 10 9| flag
IL: COS (S) (D) Step length 7
Oper
Typ Applicable soft el ement I ndex
S REAL Cconsta D \% R a
nt
D REAL D \% R a

Operand description
S:Source operand

5

D:Destination operand

Function description

10bt aintgh@OY al ue( vonfi t :

radiamadssi gtphebt ai ned
resubDwhembhenergy fl ow
valid

Application

X0 3. 140000
cos o D10

Taking the(BCo$( D] Badssi gtgheebt aresdl t

(D10, wnleln XOEFM®Nt hi(sD1cOa,sEL199 %999

S

6.4.10 TAN: Instruction for obtaining TAN of a floating-point number

i nstance

] cos

2Setting the zerloeti Hagpoe rbaitti oS M8=0s)WD | w

LD X0

DO D10

LAD:

Applicable model

VC1S VC1 VC2 VC3 VC5

Zero flag, carry flag, and borrow

|_| |_[ TAN (s} ) ] Lﬁ:luenced flag flag
i
IL: TAN  (S) (D) Step length 7
Oper
Typ{ Applicable soft el ement I nde
Consta -
S REAL D v R 5
nt
D REAL D v R 3

Operand description
S:Source operand

D:De st i noapte roann d
Function descripti osn

10bt &intghTeAN al u®( wrfi t :
radiaméssi gtgphebt ai ned

resubDtwhewmhener gy fl owtdsi ng

valid

Application

instance

X0 1.570000 1255.848 LD
}—.—1 TAN buli] D10 ]
TAN

(D10, Bnhleln

112

X0
DO

the(l5AN( DG) BRHS S gigheebt airesd| t
XO0F®ONt hi(sDIlcOa,sE1,2%5. 848398

C

n s

a

(

2Setting the <carrhyebfhilepgr bt o@SMES )gletv
than 1.70381@e I-le.s%0 1 40I.
( SM8when the operation

Setzteirmg ftil lag
result is

t

(

t o«
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6.4.11 POWER: Instruction for exponentiation of a floating-point number

n s

r

Applicable
LAD: odel VC1S VC1 VC2 VC3 VC5
|—| —— POWER (51) (52} D) ] | Influenced flag Zero flag, carry flag, and
bit borrow flag
IL: POWER (S1) (S2) (D) Step length 10
Oper
Ty p | Applicable soft el ement I nde
s1 | REAL CO:tSta D v R i
s2 | REAL CO:tSta D v R i
D REAL D v R a
N Operand description, Not e
StSource operand 1 11$E0 &i0t,he sysepseawvper aablerer ordoaersd not
S2Source operand 2 execute the operation
D:Destination operand 21$%10 and the ®2nstinsosta Oo,f the syana&m
Function description valearer ord oeersdexerc utheeper ati on.
10bt &aintphe2powefSland Application instance
166375. 0 LD X0

D10

thassi gtg'h € operat ion r X0 55.000000 3. 000000
Dwhenhenergy fl.ow is v POWER DO 2

2Setting the carry f'o@tgehir'?tdjhte QWV&&)&)(D@;&
wherth@perationD)résultaséigtghe resul t

| arger tha_n03870&4lée:sl663_75.0
thhal. 7014028. Setting the
zero fl agl wihten ( SM&
operation result is 0.

6.4.12 LN: Instruction for obtaining the natural logarithm of a floating-point number

]

POWER DO

k) y3.(00 wer

of
whoe n( DX100=,dN1 1 ¥ h(i Bs1 Oc, aDslel,)

Applicable model | VC1S VC1 VC2VC3 VC5
LAD: Infl dl Zero flag, carry flag, and borrow
— —— N (s) o) ] br?t“e”"e 8 | flag
I
IL:LN  (S) (D) Step length 7
Oper
Ty p Applicable soft el ement I ndex
Consta .
S REAL D \% R a
nt
D REAL D Vv R a
. Operand description l arger than03a8 70 411R.e60 I 4W&. Se tzteirmog
S:Source operand flag bOwhdmsMB8he operation result is
D:Destination operansd Application i nstance
s Function description | -"U [ ]133’3“3‘[”3“3"313'3‘"'755] LD X0
10bt &aintwhleN v alfyand L N DO
assigiphe operatibn refdiditng &t h¢ 10RO (ODOyY,Ealmd si gtgheebt ar eesdl t
whenhenergy fl.ow is vadldpido, whiel) XO0E®ONt hi(sDlcCaskL1) .=6.907755
2Setting the carry flag bit (SM81)
when heperatiom) résult (

113

[

55.0)

t

0.

t o«



VC Seri ekLMiRrroogr ammi ng Manual Applitcastooctic

6.4.13 EXP: Instruction for obtaining the natural number power of a floating-point number

LAD: Applicable model | VC1S VC1VC2VC3VC5
| | [ FXP (S) 69) Influenced flag Zero flag, carry flag, and borrow
| ] bit flag
IL: EXP  (S) (D) Step length 7
Oper
Typ Applicable soft el ement I ndex
s | ReaL [ D v R a
nt
D REAL D \% R a
Operand description | arger than038 7@ 41150 I ©A&. Se tzteirmog t
S:Source operand flag bOwhgm®sMB8he operation result is 0.
D:Destination operansd App|ication i nstance
Function descr.i tion X0 10.000000 22026, 46 LD XO
, p I—-—[ EXP D0 110 ] EXP DO D10

10bt &aintghEeXP v afBwuead _ ) _
assigghe operatibdn rekaitng ot he( EXPDpa) Bkdssi gigheebt aresd | t t
Whehhaanergy fl.ow i s va(|[?]ﬁ0,\M’]lGlﬂ) XO|:fONthi(SD1CQ§l,S[D1,1) =22026. 4648

2Setting the carry flag bit (SM81)
when heperatiom) reéesult (

6.4.14 RSUM: Floating-point number accumulation instruction

LAD: Applicable model | VC1S VC1 VC2VC3 VC5
| [ RSM s1) (52) el ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: RSUM (S1) (S2) (D) Step length 9
Oper
Ty p Applicable soft el ement I ndex
S1 REAL D \Y R a
S2 INT Co:tsta KnX | KnY | KnM | KnS |KnLM |KnSM| D \Y R a
D REAL D \Y R a
N Operand description, Application instance
S1Source optammndunit f sMo 10000. 09 LD S MO
. ———{ RMOV  10000.1 DO ]
accumulation | T [T T i RMOV 10
20000, 19
S2 Souroccpeer andmber of { MOV 20000.2 D2 1 DO
H 30000. 30.
pieces of data to be a L mov 300003 D4 ] RMOV 20
D: Destiomdariaamd, accumul a 40000, 39 D2
resul t [ ERMOV  40000.4 D6 ] RMOV 30
S0000. 50
. Function description { RMOV  50000.5 I8 ] D4
Accumul ating tShe2 conte| B } e P 1500819 ; RMoOvV 40
units starting Sl)r,om the start unit ( D6
performing t he RSUM instruction, RMOV 50
andssi gtghebt airmsdil t t o D8
Dwhenhenergy flow is valid. L D X0
s Not e RSUM DO
1168D25t5he sysfgesman D100
operand error. Accumultahtei ndgat a of 572 wuni tamgdsit gghtei n g

2The system does not opbetrafiroerend Itthet o (D100, D101) when XO0=ON.

accumul atabinonopemce |afM this case, (D194, DDB1)DPH)ENGODDN. 5.
overfl ow occur s.

114
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6.4.15 ASIN: Instruction for obtaining ASIN of a floating-point number

LAD: Applicable model | VC1S VC1 VC2 VC2C5
| [ ARTN 5 ) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: ASIN (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I ndex
Const
s | REAL |-OT%@ D v | R a
nt
D REAL D \Y R a

Operand description, Not e
S: Source operand | f, 1S 8r-1 ,het system report,sdoanr omper pred f ol
D: Destination operanadonvewopPieomtnidonkeeps tMle content of

Function description Application instance

10bt aintghel NvalaRand Mo 0500000 0523539 LD S MO
- . ASTH oo 1o ]

assigmhe operatibn res ASI N DO

whenhenergy fl.ow is valid o e (. N 00 MM, riAd si gighebt ai ne d

2.Settingertohef l ag bit (KMEY) ¢ owh(emMD,=mIND) t hi(sD®,sELL) .=0. 5235
when the opeDblatiison0.resul t (

6.4.16 ACOS: Instruction for obtaining ACOS of a floating-point number

5

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| ' [ ACOS s ekl 1 Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: ACOS (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I ndex
S REAL Consta D \Y R a
nt

D REAL D \Y R a
Operand description I f, 1S or-1$het system report,sdoanr omper pred f ol
S: Source operand conveogpieomtnidonkeeps tme content of
D: Destination operantpplication instance

Funcdiesegription amo 0.500000  1.047198 LD S MO
1.0bt aingh@0OS val afs, A0S ne ACOS DO
andssigtghe operation rTeask_lflntg tthvel(G.SSO(ﬂ)(T((DCO),ll}i,SSii gtghebt ai ned

Dwhenhenergy flow is valdd ¢ ¢ gwheml 05MDI=EONE hi(sD1cG,sBL1) .=1.0471

2.Settinzgertohef |l ag bit (SM80)
when the opeDb)atiison0.resul t (

Not e

6.4.17 ATAN: Instruction for obtaining ATAN of a floating-point number

LAD: Applicable model | VC1S VC1VC2VC3VC5
| | r ATAN 5 D) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: ATAN (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I ndex
s | REAL Co:fta D v | R i

115



VC Seri ekLMiRrroogr ammi ng Manual Application i

o freaa] [ [ [ | [ | Jof [ | [v[rR] & ]

n s

Operand description 2Settimgrbhél agwhenh (BM8OpeD)atiisond.resu

S: Source operand . Application instance
D: Destination operand Mo 3140000 1. 262481 LD SMO
ATAH DO D10 ]
., Function description ATAN Do
1.0bt aingph®ANval ofs, Taki nGA®Wa@l ue (3. 143 mods s(iDOn,iDnlg) ,t he obt a

andssi gighe operation rtegspullot, d1001) whdm $MOEDMOE,sEL1) .=1.26248
Dwhenhenergy fl.ow is valid

6.4.18 LOG: Instruction for obtaining the common logarithm of a floating-point number

1

So]

LAD: Applicable model | VC2VC3 VC5
| [ LoG s ey ] Influenced flag Zero flag, carry flag, and borrow
bit flag

IL: LOG (S) (D) Step length 7
Oper

Ty p | Applicable soft el ement I ndex
S REAL CO:tSta D \Y R a
D REAL D \Y R a
Operand description 2. Setting the carry (oveagddroav)i ¢ Dparge
S: Source operand overfl| ®wdsting the zero flag bit (SM80)
D: Destomeat amod

., Function description Application instance

1. Obtaining the LOG val| Sm e et Tl LD S MO
assigning the operatioi e o U L v o LOG DO D

when the ener dYGf liew Tgkvabi d-he val uean(@3s.s0i)gonfi nQO (tChle) ,obt ai |

a common logarithm openaiipan)haeadms Mori®dN.c(akll,) =0.477121
on .10

6.4.19 RAD: Instruction for floating-point number angle-radian conversion

LAD: Applicable model | VC2 VC3VC5
| [ RAD 50 ) ] Lnizluenced flag lezgo flag, carry flag, and borrow
IL: RAD (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I ndex
Consta .
S REAL nt D \% R a
D REAL D \% R a
Operand description operati odwhexultthet energy flow is valid
S: Source operand 2.etSi ngzetrhoe fl agwheh (BM8Operation resu
D: Destination operan®pplication instance
. Function description R P T LD S MO
1. Converting titse angl RAD DO D
unit  fplooiantti ngumber i7P40i ny the value ap#&G.i@nofngDQ(hR1)obt ai
radian value, and a$3ipgMi1AY whtehn® S MORIGN.0c(aBl,) =3. 141593

6.4.20 DEG: Instruction for floating-point number radian-angle conversion

LAD: Applicable model | VC2VC3 VC5
‘ [ DE s n ] Influenced flag Zero flag, carry flag, and borrow
bit flag
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IL: DEG (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I ndex
Consta .
S REAL D \% R a
nt
D REAL D \% R a
Operand description operati odwhexultthet enadgyd.flow is v
S: Source operand 2.ettSi ngzerhoe fl agwhenh ¢(BM8Oper atSedonhi ngstu
. Function description ApPplication instance
1. Convertidngnofal ue Smo me oo e LD S MO
unit fplooi antti ngumber inuo a DEG DO D
angle value, and a$Ski9RNG NY had)offal Dea(ndlysi gning the obtai.l

D10(D11) whenl sMORFi@N.Cc(aBkL )1 . 887 3.

6.5 Value conversion instructions

6.5.1 DTI: Instruction for converting a long integer to an integer

Applicable model | VC1S VC1 VC2 VCX8
LAD:
Infl dql Zero flag, carry flag, and borrow
|—| — DTI (5 o) T| et iag
it
IL: DTI  (S) (D) Step length 6
Oper .
Ty p | Applicable soft el ement I nde
S DINT Co:tsta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R a
D INT KnY | KnM | KnS | KnLM D C T \% z R a
N Operand description | 6§ 32767S eBr2768, the spsotpmande godrdosss n o
S: Source operand execuatenvhepieomati on and keRps the con
D: Destination Oper,an%pplication instance
i i i X0 10000 10000
N Func.tlon deSCI’I.ptIOI’] | WO g ] L D X0
Conviem@f roaarhong integer .- DTI DO
anint e.gaenrd,assii gg he Conve(DOngD1l) =alo®m®d@ if maaeng & eagnedps, si g g
operateenl| D whenthe the operatoomMhemsx0+tON t DLlH=AOHO0
energy fl.ow is wvalid
. Note
6.5.2 ITD: Instruction for converting an integer to a long integer
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| | | [ 1D (5) 69) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: ITD  (S) (D) Step length 6
Oper| Typ| Applicable soft el ement Il nde
Consta ~
S INT it KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R a
D DINT KnY | KnM | KnS | KnLM D C \% R a
s Operand description, Function description
S: Source operand Conviem3f rom antmahbegerianeaegeirgigheper ati on

D: Destomat & ma resubwh etohener gy fl.ow is valid

117



VC Seri ekLMiRrroogr ammi ng Manual Application i ns

Application instance ConvertingfrDmi ln0tOeOgaelrong i anaegsirgg t he

pepat ixpo MAEBwl XO0=0M this case, (D10,D
%0 1000 1000
ITD  I0 0io 1] I'TD DO

6.5.3 FLT: Instruction for converting an integer to a floating-point number

5

LAD: Applicable model | VC1S VC1VC2VC3VC5
| | [ FLT (5) 69) Influenced flag Zero flag, carry flag, and borrow
| ] bit flag
IL: FLT (S) (D) Step length 6
Oper .
Ty p | Applicable soft el ement Il nde
S INT CO:tSta KnX | KnY | KnM | KnS [KnLM |KnSM| D SD C T \Y z R a
D REAL D \% R a
N Operand description, Application instance
S Soapeeand %0 10005 10005. 00 LD X0
D: Destination operand T e ] FLT DO
. Function description Converting fDOoamiO0tOesgar f 1 epaotiinntg naumb er
ConverStfirnogm an integeassiogga the opetrdgtDildn Diiés uMD=QAQM this ¢
fl oappaoingt nuameérassi gniDlgP, D11) =10005. 0.
the operatilbwherestuhe to
energy flow is valid.
6.5.4 DFLT: Instruction for converting a long integer to a floating-point number
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
| [ DFLT s) @ ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: DFLT (S) (D) Step length 7
Oper .
[
Ty p Applicable soft el ement I nde
S DINT CO:tSta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C v R a
D REAL D \% R a
s Operand description , Appli catsitamce
S: Source operand | w0 100000 100000. 0. LD X0
D: Destination operand PRI oo ! DFLT DO

s Function description Converting (DOr@bhprf00 0® @fgleepeoti iontg numbe
ConviemStff r anong i nad egerameéssigao the opetroat(iDIn@hreelsllot=0M t hi s c
f 1l oaptoinngt ,maunndbsesri g @ (D10, D11)=100000.0
t heper artd oniDtwh e h e
energy fl.ow is wvalid

6.5.5 INT: Instruction for converting a floating-point number to an integer

Applicable model | VC1S VC1VC2VC3VC5

LAD:

Infl gl Zero flag, carry flag, and borrow
- — INT (3 iy ] bth uenced 1lag flag

i
IL:INT (S) (D) Step length 6

Oper

P Ty p Applicable soft el ement I nde
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Constal .
S REAL D \% R a
nt
D INT KnY | KnM | KnS |KnLM D C T \% z R a
. Operand description roundeSleitotfgf t he cbartr y( 8Bl ptghe r esul t
S: Source operand data ranlgengfi ntheger dat a.
D: Destination operandot e
. Function description Whe8 327@DF32767.SWB2n68-32768, thdarsrey
1. o0CvienSyf r am | o aptoiinngt (overflow) flag bit(SM81).
number abhointegamd _ Application instance
ass " ggﬂ e p er an e S)l.lﬂ|D: to X0 10000. 50 10000 I— D XO
whenhenergy fl.ow is va IyT 1o D10 ] I NT DO
f2| This 'nSt_rucltlonCoanfvfeercttisnglzoedﬁdjoDaHI)Irocamdinngt n awmbretr eagnear ,
aga”d bSetowngl ade azse$ri0|gtg|he operatiomhersX0tOb DIQODO, ddas e,
fl agt ( SWMIB®ON t he convershonh
. : = 0.5
result is 0. Setting the borrow fl ag
when the deci madiseof the result

6.5.6 DINT: Instruction for convert a floating-point number to a long integer

Applicable model | VC1S VC1VC2VC3 VC5
LAD: Zero flag, carry flag, and borrow
| [ DINT i) o ] Influenced flag flag
bit
IL: DINT (S) (D) Step length 7
Oper
P Typ Applicable soft el ement I nde
S REAL Consta D \% R a
nt
D DINT KnY | KnM | KnS |KnLM D C \% R a

S: Source operand range lodng hienteger dat a.

D: Destination operandot e

Function description

number a tong i mtnedger,Application instance

Whers, 214748306240 474836476, -2\WWherm 8 3054 8,

assigigheper artd sowniIDt t o - T LD X0
whenhenergy fl.ow is va DINT DO 10 ] DINT DO D10

2.Setting theitzef(®M&U)adnverting (DO, DAf) l=d4p®m0rdt . Tifarmdrdn yteg e r ,
when the conversion gedsigitntgheé oberati on rwhsewl tXt0o= ND 1t0h iDsl 1 ¢

Setting the tboerrowe f{pygo,Ww11).=100000
deci mal s odr & hreou.recseud tof f

6.5.7 BCD: Instruction for converting a word to a 16-bit BCD code

Applicable model | VC1S VC1 VC2 VC3VC5
LAD: Infl dqfl Zero flag, carry flag, and borrow
— —1 B & ) ] b”_ uencedtlag | g9
it
IL:BCD (S) (D) Step length 5
Oper ) I nd g
Ty p | Applicable soft el ement g
Const
s | INT o:ts 8 knx | kny | knM | kns |knM|knsM| D | sD | ¢ | T | v | z | R | &
D INT KnY | KnM | KnS | KnLM D C T \% Zz R a
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N Operamrdcription | 5, 9999, the sysnogpmraaepgordgtoseser not exec
S:Source opPeépAaAd, conveopieomati on, and kBeps the content
D:Destinati on operan,d Application instance

. Function description Eﬁ o no lljvi;é\:w LD X0
Convienf rom antabéeger : BCD DO
bit BCDac@mdsigghe ConveDOicOg0ODO5 ( 23i3Bt)e gaalréni b BCDancdo d e
obtar.eeﬂlthe.tnoheenergy assig@he operation whermn ulXt0t=®ONnD16 hi s ¢
flow is valid. D10=8303x33 (13107) .

Not e

5

6.5.8 DBCD: Instruction for converting a double word to a 32-bit BCD code

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
Zero flag, carry flag, and borrow
|{ DBCD (S) CD) ] Influenced flag ﬂag
bit
IL:DBCD (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I nde
S DINT Co:tsta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y R a
D DINT KnY | KnM | KnS | KnLM D C \% R a
N Operand description I § 999999%% e systeonperreapnogr tdsoeer not exec
S:Source o0pPBPAAABO9Y conveogpieomati on, and kBeps the content
D:Destination operand Application instance
. Function description X0 BEE6E666 1717988918 LD X0
. ) DECD IO D10 1
Conviengf rom a | othe i nteyc: DBCD DO
3D t_ B C Da nceosdsei, gtgh e Converting 3FDQA,0DP6LY 6=O666a6M | dDnyegaerdato
obtar.eedﬂ)whe.tnoheenergy BCD caddssigighe oper at( DhO ,rEieyl ti0c OM
flow is wvalid. this (cDalsOe,,D11) =0 L6767 OBHDE 8(
Not e

>

6.5.9 BIN: Instruction for converting a 16-bit BCD code to a word

Applicable model | VC1S VC1 VC2VC3VC5
LAD:
Zero flag, carry flag, and borrow
BN s o ] Influenced flag flag
bit
IL:BIN (S) (D) Step length 5
Oper
Ty p{ Applicable soft el ement I nde
S INT Co:tsta KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% z R a
D INT KnY | KnM | KnS | KnLM D C T \Y z R a

Operand description obtaireesdDwhettoheener gy flow is valid.
S:Source opedsatna,for maNot e

must comply with BCD rpHe dar astdorematnoaf compl yf owi mat ,BCtDh ec osd
D:Destination operand.repoanoperanddeas ex@etcuhe conversion ope

Function description ke epscdrhtee t

Conviem@ from -Bi t16BCD Application instance

i i X0 21845 5555
codeatno i nargesi gtghe — i : LD X0

N
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assiBlgMe DIOperati DBh0 hers ulXtOt=dDINn this c
ConveDOEOg5555 (21845P197Qx,15B3 (5555).
aléit BCDamodeyateaer
6.5.10 DBIN: Instruction for converting a 32-bit BCD code to a double word
LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ DBIN s ) ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL:DBIN  (S) (D) Step length 7
Oper
Ty p Applicable soft el ement I nde
Consta ~
S DINT ot KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C v R a
D DINT KnY | KnM | KnS | KnLM D C \% R a
. Operand description Ifhe dat a Sfdorematnodf comply with BCD cod
S:Source operand repoanoper anddeay ex@etcuhe conversion ope
D:Destination operand Keepscadrteet
, Function description ApPplication instance
1 .Convienrgtf r om -lai t32BCD l X0 2576980377 99999939 LD X0
. _ DEIN DO D10 ]
codeat d ong,amdsesgieyn DBI N DO
thebt airresdiIDtwhed he Conver(DiOn®1) =0x99999999 (RBT69BCH7Etpde

energy flow is valid.a | ong,ainndtsesjeagtghe operation raenl X0e OND!]

2. The datSmusotr nrtadmpolfy n t hi(sDlO,skL,1) =0x5F5EOFF (99999999) .
wihBCD code. for mat

Not e

>

6.5.11 GRY: Instruction for converting a word to a 16-bit gray code

Applicable model | VC1S VC1 VC2 VC3 VC5
LAD:
Zero flag, carry flag, and borrow
bk wy & @ 1 Influenced flag flag
bit
IL: GRY (S) (D) Step length 5
Oper
Ty p | Applicable soft el ement I nde
S INT Co:tsta KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \% z R a
D INT KnY | KnM | KnS | KnLM D C T \% z R a
N Operand description, Application instance
S: Source operand ol 43690 65535 LD X0
) ) I—-—[ GRY D0 10 ]
D: Destination operand GRY DO

Conviengf ram i nttegerlé assig@he operation whers ulXtQt=cONnD1® hi s

bigrayodaenhdssigghe D10=0xFFFF (65535) .
obt ar esdDwh ethoheener gy
flow is wvalid.

6.5.12 DGRY: Instruction for converting a double word to a 32-bit gray code

Applicable model | VC1S VC1 VC2VC3VC5

LAD: Zero flag, carry flag, and borrow

— —— by (® ® ] lbr:luenced flag | g
|
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IL: DGRY (S) (D) Step length 7
Oper ) I nde
Typf Applicable soft el ement g
Consta ~
S DINT nt KnX | KnY | KnM | KnS | KnLM | KNnSM D SD C \% R a
D DINT KnY | KnM | KnS | KnLM D C \% R a
Operand description, Application instance

S: Source operand X0 TR LD X0
D: Destination operandl—.—( DGRY DO D10 ] DGRY DO

Function description Conve(DOn@®1l)=0x88888888 g 2120 4i0rRt2edg e rf

Convienf r amomn gt &gera bit graydccidaghe operation rwheuwnl Xt0e ONDI1
32igtr cyodand s si gtgh e I'n thi(sDlcOa,s®1,1) =0xCCCCCCCC (3435973836)
obt ar esdDwh ethoheener gy

flow is wvalid.

6.5.13 GBIN: Instruction for converting a 16-bit gray code to a word

LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ GBIN (s ) ] IrTquenced flag Zero flag, carry flag, and borrow
bit flag
IL: GBIN (S) (D) Step length 5
Oper
Ty p | Applicable soft el ement I nde
S INT Co:tsta KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \% Z R a
D INT KnY | KnM | KnS | KnLM D C T \% z R a
Operand description, Application instance
S: Source operand X0 65535 43630 LD X0
) ) I—.—{ GBIN D0 D10 1
D: Destination operand GBI N DO
Function description ConveDOi=gFFFF (65583i5) fgo@mymaicotdegred ,
Conviengf r om -baigtrl &y d e assig®he operation whers ulXtOt=cONnD1® hi s c
to an ,iandageirgdhe D10=0xAAAA (43690).
obt ar esdDwh ethoheener gy
flow is valid.

6.5.14 DGBIN: Instruction for converting a 32-bit gray code to a double word

5

Applicable model | VC1S VC1VC2VC3VC5
LAD: Zero flag, carry flag, and borrow
| [ DGBIN (& o ] Influenced flag flag
bit
IL: DGBIN  (S) (D) Step length 7
Oper
Ty p | Applicable soft el ement I nde
Const
S DINT O:IS a KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C \% R a
D DINT KnY | KnM | KnS | KnLM D C \Y, R a

Operand description Converting32%i frgmawy | maoidnet etgoera and assi
S: Source operand obtainedDwkenltheoenergy flow is valid.

D: Destination operandpplication instance

; i ; %0 34359 30649224 LD X0
Function description ‘ B[ DN D0 s

1
DGBI N DO
122




VC Seri ekLMiRrroogr ammi ng Manual Application i ns

Conver(thiong1l1l) =0x CccCccCccCcccchce oper at itor D 1rOe, sDuthld)n X0 =0ONn this c
(3435978B8MB2AIit gray(D10,D11)=0x88888888 (2290649224) .
codeal omagt eagredrs,si g O

6.5.15 SEG: Instruction for converting a word to a 7-segment code

LAD: Applicable model | VC1S VC1VC2VC3VC5
| [ SEG (s o ] Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: SEG (S) (D) Step length 5
Oper ) I ndg
Ty p{ Applicable soft el ement g
s | INT CO:tSta knX | KnY | KnM | knS [kniM|knsM| D | sD | c | T | v | z | R | a
D INT KnY | KnM | KnS |KnLM D C T \% z R a
) Operand description, Not e
S:Source of@Ir@mnd, I§, 15t heystem mRm@ppetand eroresr not exec
D:Destination operand conveogpieomati on, and kBPeps the content
) Function description Application instance
ConverStfirnogni mt egera’? xE 15 113 LD X0
SEG o D10 1
segment code, and ass/| _ - SEG DO
Obta'nedDWBSU|theoeneb%}‘nveDOi:GgOF (15)fromagmeée mttaepaedcitgop a 7

flow is valid. the operatoomh@resX0tON t DI1O-0xgd, (113)

6.5.16 ASC: ASCII code conversion instruction

Applicable model | VC1S VC1VC2VC3VC5
LAD:
Zero flag, carry flag, and borrow
~ Influenced flag
—— ——{ ASC  (sis¢) @) ] bit flag
i
IL: ASC (S1iS8) (D) Step length 19
Oper
Ty p{ Appli cadll emesmtf t I nde
s1 INT Consta
nt
s2 INT Consta
nt
s3 INT Consta
nt
sa INT Consta
nt
S5 INT Consta
nt
6 INT Consta
nt
s7 INT Consta
nt
S8 INT Consta
nt
D INT D C T \% z R a
Operand description characsete®ess thanr8maining ch.

SI'S8Source opérahe pumber of cfhialrla&® eWist § sO
l ess than 8, the areanafiindnegd cwhiakma Pestd nation operand

Onl y siumpiphoer tcharacters whosg RARB8€6tti emdeesicsri pti on
Ox 2tl® x 7 E (tihmmrpolwtpjo a,ifd t he atimber
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Conviemd cthhaer act eSrT" S8t oi MG CI | cod®, MO

and aisstghgebht ar ped| telteosatrihteer t i NngASC 123HDH5678

frdwhenhenergy fl &worsngalt wo. ARXG@ldlintg AtSICd | comlven s M@anrodNa t a
code data in the IDedt/mMeww bwhtegnsofst @aelddseen t wo
SM85=0OFBtoring one ASCII| code pdatfa Jg\gs5 =00F Y tieheOfexecuti on
eacbhhel ementS MB8h5e=nON

D1=0x3433, D2=0x3635, D3=0x"

. Application instance A If SM85=ON, the execution

no 12849
‘—-—l ASC 12345678 do4 ] D1=0x32, D2=0x 33, D3=0x34,

D6=8%, D7=0x38.

6.5.17 ITA: Instruction for convertinga 16-bit hex data to an ASCII code

Applicable model | VC1S VC1VC2VC3VC5
LAD: Zero flag, carry flag, and borrow
Influenced flag
— — o ew o) (s2) 1 it flag
IL: ITA  (S1) (D)(S2) Step length 7
Oper
Ty p | Applicable soft el ement I nde
S1 INT CO:tSta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R a
D INT KnY | KnM | KnS | KnLM D C T \% z R a
S2 INT CO:tSta KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R a
s Operand description
StSource hea bdataonverted 3.SllifaconstantS,’D4wh$)nstdeerriauIt
D:Destination operand S2Z24 anhde system doesperodnd e@rom
S2 Number ofs(ASDRPE6Eode once the default is adopted
, Function description . Application instance
Conviemtghe dheetsa art i S8gelfermroermt t o I_L B . o 3 '

ASCIl | ssamdle aisstghgenbt airreesdi | t t o é 0x9876
el ensesntarftrid®dwhen the energy fl o '
Storing two ASCIIlI code dat a inL

a
gh ow byte of each
Del ement SMhEeE=:nOFFKEtoring one AslcTA cod&#9876

D20 8
data in | owDdlye me mtS MBrbe=HO N ExedwmtlgTA conwvers iadthheanan MO =ONand
data is stored in two modes:
. Not e ) )
A I f SM85=O0OFF,nthesekecusi oD20

1l $lanBuse Kn addressing, Kn=4:.

2182 mot within 1tthee56r,antghee osfyst e d21=0x3637.
repoaheperand, edaes not exechte ft BMB85=0N, the execution

conveogpieomati on, and kbeps the comzeadx 34, D22=0x37, D23 =0x 3 ¢

6.5.18 ATI: Instruction for converting an ASCII code to a 16-bit hex data

Applicable model | VC1S VC1VC2 VC3VC5

LAD: Zero flag, carry flag, and borrow
Influenced flag

— —— att w0 w (s2) ] bit flag

i
IL: ATl  (S1) (D) (S2) Step length 7
Oper
Ty p Applicable soft el ement I nde
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Consta .
S1 INT nt KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C T \ z R a
D INT KnY | KnM | KnS | KnLM D C T \ z R a
Consta .
S2 INT nt KnX | KnY | KnM | KnS [KnLM [KnSM| D SD C T \ z R a

Operand description 21 8%8li ot withinOxDB60 x 3 xetlo f
StSource ASCI It oc ke chantvaert ed 0x4®BS2i s not withiltn@idhperanpgeen

0x¥WDA39 os5DR4E (when SM85=OFFeEP@gNeRerand edaes not exec!

required thato!Silgéviltdwnbythes r &PJ&yeoPeontion, and kbeps the

D: Destination operand 3. SlifasconstanSM8whkORFRFSZal)yd t he

S 2 Number ofs(MEBG):ode sy stdem a ®8I1Z22 . i When SM854ON &ahe ¢
. . . system d®Z4aul Thessystem does |

* Function description oper.andnere he default is ado

When energy flow is valid, convert the ,&géll code dat a |

of th®2flSlesement to hex dat.a, ABRbHi es@brenthestance

result per 4 biéebemeaio When st Mo 14643 34370

) ATI  DID 130 4 ]

SM85=0FF, hi gh/ |Doew ebnyetnet osft oeraecsl. . ..o

ASCII code data, when SMB5=ONLD| owObhyte of each

el ement stores one ASCIIl code AlTalt a. D10 D30 4

Conviemg2 ASCI | codesSistl@ermteinntg Sforuome data8,DDAIGVXBI 36, D12

tothe hexstdattéhehpandrsdVery 4 D13=0x.3332

bits in the el eDvenetns tshtearetnienrgg ¥xréainmty TA conw@rs iachiemn MO =ONand
i s v&Stldrding two ASCII|I code datahien rtelseulhtisghd d mevrt htddace a a sd wrr dai
of eleclhe mentSMBh5e=NOFBtoring one mdddel lare |1 isted bel ow:

code data in DelvelmgneSMBhbeeNch A | f SM85=0OFF, execution resul

Not e A I'f SM85=0ON, execution resul
1l $lanBusen Kaddressing, Kn=4.

6.5.19 LCNV: Project conversion instruction

Applicable model | VC2 VC3 VC5
LAD: Zero flag, carry flag, and borrow
— +—— Lcwv  sn s o) ] Influenced flag flag
bit
IL: LCNV (S1) (S2) (D) (S3) Step length 9
Oper
Ty p | Appl i cadll emsmff t I ndex
S1 INT D \% R
S2 INT D \% R
D INT D \% R
S3 INT Co:tSta D \% R

Operand description When temperature @rruwsnral ogornm

StThe start address of the sd@fMPELrIB8pEFBNATN tdNaIe0g measurer

converted t emmp atour eproject read tvh&lLCe me
devisdtreoem the r esult henteaansduarredd
thlermometer or rel evant stan

result _

nstruction can be wused to ma

S2T'hetart adodmeses sofon tabl e
D:Thetart &atddtessoamrwertshieon

R i

S3 Number of datal 6 db)e Converctaqlbrate the actual measur e me

. Function de.script.ion Fiilnlghe conversion table with f

When addpmtainmd og |.nput .nhohdeulelltoow rpeoaidntem tas gl ue high bo
external anyad wgc sstilgimsmeé i, n®t ructi on

convert the originalitmatnhae og Meaadr eypeelndg, and corresponding
corresponding project read valsiteandarv, amd ulei gh poi ntV,standa

Whernt hei near C 0 3V eerxsei couhtheed t ar g
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standard value is generated byL®dpMl1ying below formul ato
source dat &;i si nt wehicarhi giamall i np@vM dat2d,2 D100O
D,is conversion result data. MOV 3530 D1001
MOV 260 D1002
A= (Vs - V) (Vi - Viyy ) * 10000 MOV 3650 D100 3
B =V - (Vy. * A/10000 LDI M4
D, =(S,* A/10000) + B MOV 282 pLoo
n 4 MOV 3530 D101
N Not e MOV 1906 D102
Thed our data in the tchoamitwrad si omotyabl ep has D103

meanings, for instance, t he IowM@’)\,oint5r@eansur|§In§,gt val ue

shoul.d. bethreisg;htph.(ainnt measurenMed\/t _1v1aSIue.Dl05
The riesmddccurate i f the converLs[l)on resMuzlt exceeds

the integéxi bamger than 32767, it is 32767
n LCNV D100 D100 D1000O D20
i fi si tsmalBew 68 h3a2n7t6 8i.s Exeduwntg LGNV nstrubéenomMm2 wsal
) Application instance results generated according t
L Do l'isted bel ow:
3530 D200 = 260
{ MoV 3530 01001 ]
i D201 = 3650
{ MoV 260 niooz ] D2021 9=55
[ mov  3es0 g?ggs ] D20 33 4
_L{ mov 282 B0 ] D204 = 51814
3530 D2051%54
{ MoV 3530 D101 ]
1906
{ MoV 1906 nioz ]
o
Kk mov o o3 ]
5000
{ MoV 5000 Di04 ]
-115
I mov -1 Dios ]
v Dion bl mm s ]

6.5.20 RLCNV: Floating-point project conversion instruction

Applicable model | VC2VC3 VC5
LAD: Infl qfl Zero flag, carry flag, and borrow
1 —— RNV @) @ @ @ 1 b”_ uencedriag 1 fiag
it
IL: RLCNV (S1)(S2) (D) (S3) Step length 12
Oper
Ty p | Applicable soft el ement I ndex
S1 REAL D \% R
S2 REAL D \% R
D REAL D \% R
s3 | N |conse D v | R
nt
. Operand description When addmteinmd og input nmohdeu | e
StThe saddtess of the source exXgermramd t@dyaduegc stitginge i n®t ruct
converted convert t he originalitatnhael og

S2Thetart address of conversiofhOfhagpronding project read val
D:Thetart abddtessoamrewsertshieon resWhen temperature orrusread ofgorm

S3 Number ofdata( 1IS®6be convert&JnPerature or analog measurer
t ermap atourr epr oj ect read tvh&lL e me

Function description devisdtreom the resulth eneaansduarredd
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t her mometer or relevant stand®rMl i nstruments, t his
instruction can be used to magwovl i neag2 modiifopippati on t o
calibrate the actual measur e megpoyv 3530 D100 2

Fiilnijghe conwabtsei wnth four paramggfpars,. 8afely pi1ooa4
l ow point meas Myementhi glal uppoRgov 3650 D1006
measur emeelnMe, and correspondinglbDlow poiMdt

standarv, amd ulki gh poi ntVSFg,.tandaRrNHOVval ués? D100

. . . RMOV 3530 D102
Whent hei near cC 03V eerxse countheed t arget

standard value is generated byRNal%\{olyinlggobeelol%/)vl(?%rmulato

source dat &i si nt hwehicrhi giamal in%'\ﬂquatfg, D106
_ _ RMOV 5000 D108
D,is conversion result data. RMOV -115 D110
A= (Vs - Vsu) IV - Vi) ¥10000 LD M2
B=V,, - (V,, * A/10000) RLCNV D100 D1000O D200 6
Executing the RLCNV instructd.i
D, =(S,* A/10000) + B resuwletnser ated according to dat
Not e |l isted bel ow:
A Thed our data in the tchoeuiunarlsiontogtngezohlgs: 260
meanings, for instance, the Iov\PZpoo%(nQZQ'nSe)as:ur3e6m5eQ1t val ue
should bethlisghtpainnt measur enP0t4 (PR O0pd. = 1955

The riesmdccurate if the converR3 bh( D2eB8%)3288ceeds
the integéxi bamger than 32767,D208(P282y67 5184.267

i fi si tsmal-B&#7 68HhK3a20n7t6 8i.s D210(D213%. 357

Application instance
252, 0000

M

[ GERMOV  Z52.0000 D100D ]

3530, 000

i EMO¥  3530.000  Dloo2 ]

280. 0000

H EMO¥  260.0000  D1004 ]

3850, 000

[ EMO¥  3650.000  D100B 1

252, 0000

M4

g GEMOV  252.0000 D100 1

3530, 000

H EMOV  3530.000 D102 ]
1906, 000

[ Emov 1906.000 D104 ]
0. 000000

i EMOV  0.000000 D106 1
S000. 000

H GEMOV  5000.000 D103 1

-115.000

[ mwov -115.000 D110 1

ERE. 0000 282 0000 260, 0000
Mz

——{ ELCHY D100 1000 Dzo0 [ 1

6.6 Word logic operation instructions

6.6.1 WAND: Word AND instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— — wap 0 (52) @) ] Influenced flag bit
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L WA NS ) (s2) ( D) Step length 7
Oper I nd
P Ty pf Applicable soft el ement
d ng
Const N
S1 INT ant KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \ z R a
Const N
S2 INT ant KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \ z R a
D INT KnY | KnM | KnS | KnLM D C T \Y z R a
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Operand description ObtairesdDwhetmohenergy fl.ow is valid

StSource operand 1  Application instance
S2Source operand 2 10 S fer s LD X0
D:Destinati on operandl -t e, W o ] WAND

DO D1 D10

i ns

. Function descriptionperformimgD tohpeer ati onon DO0=2#1011011010

Performingthe AND OBfLALti@fPY011001DM 1808 SiTHghtept aresdl t

biotSlan82 and ialsyse gn prghen XOEONthiBlc=ax#lL001001000000010

6.6.2 WOR: INT OR instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
—— —{ WoR (51} (s2) o 1 Influenced flag bit
L WOR1 ) (s2) (D) Step length 7
Oper
d Ty pf Applicable soft el ement I nde
Const .
S1 INT ant KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R a
Const .
S2 INT ant KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R a
D INT KnY | KnM KnS | KnLM D C T \ Z R a
. Operadmdcription obt ar esdDwh ettoheener gy fl.ow is valid
StSource operand 1 =~ Application instance
S2Source operand 2 %0 46739 37678 47039 LD XO
WOR DO D1 D10 ]

D:Destination operand WOR DO D1 D10

t o«

(3

) ) ) Performi ngpéhahyiOdmnt DO=2#10110110100100
. E“”;" ton dei‘”' pRt Pon and. D1=2#1001001100084$1 QgD UGS d | Tt
erformingthe OR opeppaflonbyy BNt him1ocans#1011011110111111 ( 4
onSland&2? and iadgdiegn
6.6.3 WXOR: Word XOR instruction
LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
|—| —{ WXOR (51} (52) o) 1 Influenced flag bit
IL: WXOB1) (s2) ( D) Step length 7
Oper I nd
d Ty pf Applicable soft el ement ng
Const =
s1 INT |7 | KnX | KnY | KnM | KnS | KnLM | KnSM| D | SD | C T Vv z R a
Const =
s2 INT |7 | KnX | KnY | KnM | KnS |KnLM | KnSM| D | SD | C T Vv z R a
D INT KnY | KnM | KnS | KnLM D C T Vv z R a

Operand description obt ar esdDwh ettoheener gy fl.ow is valid

StSource operand 1  Application instance

S2Source operand 2 | X0 oK ggvz:-a ]EJ:;(E-T:E-' ﬁ:El : LD X0
D:Destination operand WXOR DO D1 D10

Perfor mi ngoptehreabtW @BMDI02Z# 10110110 (0GBIr@B®)1

Function description ,,512410010011QB7GEBHE si gtghcebt air eed | t

Performingthe XOR opefigphled"Bh-BNihis catwoipDLaorsaBal .
onSland?2 and iagghiegn
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Applitcastooctic

6.6.4 WINV: Word INV instruction

LAD: Applicable model | VC1S VC¥C2 VC3 VC5
|—| — WwINv (5 @) ] Influenced flag bit
L W( SV ( D) Step length 7
(0]
pderTypw Applicable soft el ement I nde
Const N
S INT ant KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R a
D INT KnY | KnM | KnS | KnLM D C T \% 4 R a
Operand descriptiod esuDwhetmohenergy fl.ow is valid
S:Source operand Application instance
D:Destination operan X — 35'4 11:16% : LD X0
. . . WINV DO D10
N Function descrlptlopn ; ] h " b & } heb ) d
Performingthe I NV oepre rloart rprltonn% e(])ber*é){l Nh' tbo=(a4r6 s3s£(9)||)|gtg| CBSt Zlﬁn €
ons, andims;ﬁiegmainégsu t wteon DAX®M=®ONt hi s case, D10= (187 ) .
6.6.5 DWAND: Double word AND instruction
LAD: Applicable model | VC1S VC¥VC2 VC3 VC5
|—| — DWaND (51} (sz) o} ] Influenced flag bit
I L: DWASD) (S1) (D) Step length !
Oper
pd Type Applicable soft el ement I nde
Con
S1 DINT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R a
t
Con
S2 DINT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R a
t
D DINT KnY | KnM KnS | KnLM D C \Y R a
N Operand descriptjomMpplication instance
SiSource operan d 1 X0 2997282386 976957747 641097234 LD X0
S2Source operand 2 I—-—[nwm 10 2 D10 ] B\ll\:)AND DO D2
D:Destination operand . .
P rfDerformlng t heAND operatior

. Function descriptiqmo,RP#)19©1100101010011011{Q097Q@® 2a3nBdB() 1(0D2,
Performingthe AND ppeeakoof®PyoPdd011101100110 Gy1,0GMOIHISESE gy ( 9 7
onSland&2 and ianPhiegpheobt ai mesdul ( D1t0o, lhieln) X0 IQAN. this case,
obt aimedul D witeonthe p11)=2%00100010001000108080000R308P10
energy fl.ow is wvalid

6.6.6 DWOR: Double word OR instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5

|—| —{ DWoOR (51} (52 o) ] Influenced flag bit

| L D WGERL ) (s2) ( D) Step length 10

Oper I nd
pd Type Applicable soft el ement ng
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Con
S1 DINT (stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R a
t
Con
S2 DINT (stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \% R a
t
D DINT KnY | KnM KnS | KnLM D C \% R a
s Operand description s Function description
StSource operand 1 Performingthe ORomSplamabt2i oabg b
S2Source operand 2 assi gtgheebt ar esd Dwh eéetoheener gy fl ow
D:Destination operand valid
. Application instance D3R2+#0011101000111011001100
10 2997 & g7sos7747 LD X0 (976958an4dsB)si gighebt airesdl t
DRORS DO b2 DWOR DO D2 D10 t¢D10, mdn)XWE®Nthis case,
Performing tbpera@qun b iotn (DO’ Di11)f@#1101010112111111111011

D1R#10110010101001101(200 72 @2BBHEY0(130133142899) .

6.6.7 DWXOR: Double word XOR instruction

LAD: Applicable model | VC1S VC1 VC2 VC3 VC5
— +—— DwxorR 52 (52) o ] Influenced flag bit
L DWKSR) (s2) ( D) Step length 10
Oper I nd
P Type Applicable soft el ement
d ng
Con
S1 DINT [stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C \% R a
t
Con
S2 DINT [stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C \% R a
t
D DINT KnY | KnM KnS | KnLM D C \% R a
N Operand descripti,onApplication instance
StSource operand 1 ” - T T— LD X0
2997¢ 36 9TB9STT4T 2292045665
S2Source operand 2 I—-—[DW"OR Do D2 D10 1 g\l/\(/)XOR DO D2
D:Destination operan . . .
P Serform|ng the opeX@R i obny biton

. Function descriptioppo,D1)=2#1011001010100110111001100101001
Performingthe XOR o/ppe2r apgipognibiy1 0100011101100 97 6O G Ta0n@dls)ViOgld
onSland&d2 and iaPgshiegn hebt aimesul { D1t0g ileln) XMW 3@N.this case

obtaresedDwhethocheener gyp11)+@@&01000100111011102292005666001
flow is wvalid

6.6.8 DWINV: Double word negation instruction

Cab. Applicabl| VCISVC1VC2VC3VC5

— — v @) ] Influence

I L: D WI S\)V (D) Step | en 7

Opdef Type Applicable soft el ement I'nde
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Con
S DINT |stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C \% R a
t
D DINT KnY | KnM | KnS | KnLM D C V R a
s Operand descriptionApplication instance
S:Source operand X0 2997252386 12975&:49[@1 LD X0
DWINY DO 1o
D:Destination operan DWINV' DO D10

. . . Performing the opet &Vi obny biton
Function descriptionyg puye110010101001101(20072BRBBSYi0G @
Performingthe | BW operationbyy Pl pio, Dimen wxo=ON. this ¢

S, and ingghegnairesd | (5,45 p119ep¥®10101100100 (1L120071618041900191)0. 1
t owhenhhenergy fl.ow is valid

6.7 Bit shift and rotate instructions

6.7.1 ROR: 16-bit rotate right instruction

LAD: Applicabl yeigvelvezvesves
— —1 rr G0 7o) (52) ] mode|
I nfluence|l Carflyag SM81
I L: RCRL) (D) (S2) Step | en 7
O I nd
pderTyp' Applicable soft el ement nge
Const N
S1 INT ant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% Zz R a
D INT KnY KnM KnS | KnLM D C T V Z R a
Const 5
S2 INT ant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R a
. . copog 47538 LD MO
Operand description Mo 52623 47538
* —{ EROR DO D10 3 ]
StSource operand 1 ROR DO D10 3
D:Destination operand Before the execution Rotate rightward by 3 bits
MSB —_— LSB
S2Source operand 2 F}{l\l\o|o\1|1|0\1|1|0|0|1|o\1\o\1}7
T
. Function description :
. . . 4’ |
Cyclical ltyhes HWiafttai nogf :
rigathdyS2bi t s, i atghsd gn After the execution Lo ;
obtareedbD antdostbei ng MSB LSB |
desti matilien ddrargy bilt -Malola[a[ 1ol o[1]1]ol 1[1]o] o[ 1] 0] |
|
(SM81) when the energy flow irs """~ """""""""7""777-77°° |
val i d. SM1814—‘
. Note

S2i greater tham orCyedqualal Pg=28#11000py011004a040t0lwegb@6089) 3 bi
WheBluseksn addr essitnhge oknt ai ned result to D10, and storing
need®eectqouad. to MO=ON. I n DIh0d=s2#1a6k1l1100 110 laln0BOMIBOL =(OAN7 5 3 8)

5

Application instance

6.7.2 ROL: 16-bit rotate left instruction

Applicabl| VCISVC1VC2VC3VCh5

LAD:

— — ro (51) o (52) ] Carry flag SM81
I nfluence
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| L R&L ) (D) (s2) Step IenJ 7
O | d
per Typ Applicable soft el ement "

d ng
Const N

S1 INT ant KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% z R a

D INT KnY | KnM | KnS | KnLM D C T \ Y4 R a
Const

s2 | INT :;‘ts KnX | KnY | KnM | KnS |kntM|knsm| D | sb | ¢ | T | v | z | R | &

. Operand description Cyclicalthest®stlaeifotfwywrldi t s, i atghebgmi ned
StSource operand 1 resubDantdost bdeesntgi battihten ¢ Amgy bi t ( SM81)
D:Destination operand energy flow is valid.

S2Sourerer and 2 Not e

) Function descriptionSZ'gr4eater t halh he 8 lag @anl atdod r e snseiendgh, e t Kon

equad. to

Application instance
LD MO

ROL DO D10 15

s
52629

oo

59052

ROL D10 15 ]

Before the execution (Rotate leftward by 15 bits
MSB

’—1 [ 1 ofo[ 1]

NETo

After the execution |

LSB

1|0|1\1\o|o\1|o|1\9\1k—‘

LSB
[ ok,
|

! MsB
 [a] 1] 1] ol o[ 1] 1Jo 11 o]0 1] 0] 1
|

6.7.3 RCR: Instruction for 16-bit rotate right with carry flag bit

Cyclically shiftingD0=2#11001
|l eftyard5 biitreghceasargaed!| t t o [
and stdheesngi battihctemr ry Vhleang bi
MO=QN I n thi sD10a2¢ 1110011011
(5908§M81=0FF.
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LAD: Appl i aroldlg VC1SVC1VC2VC3VC5

| L RR v w 2 ! I nfluence|l Carry flag SM81

| L: RGRL) (D) (S2) Step leng 7

Oper ) I nde

d Ty p Applicable soft el ement g
Const N

S1 INT ant KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% Zz R a

D INT KnY | KnM KnS | KnLM D C T \ y4 R a
Const N

S2 INT ant KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% Zz R a

. Operand descriptionS2igreater tha® VB8 ®bugush addr e snse endgd etKon

StSource operand 1 equa4. to

D:Destination operand

S2Source operand 2

Function description

Cyclicaltligesd®sfwiitohf

the carr(ySM8llagg ribigtht war d

S2bi tamdssi gtpghebt ai ned

resubDtwheoa the energy flow is

val i d.

Not e
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L1} 52629 piabLs
t— m oD il 8 ] LD WM=0ON.1n this case
RCR DO0D105

Before the execution Rotate with the carry flag rightward by 5 bits

LSB

’—Nllllomlilllolilllolo [1 ToT1ToTs
; SMIBL(0) |:|

1
After the execution e e e —_ =

MSB LSB
[o T1ToT1ToT1JT1Jo Jo J1T31Jo J1T1TJoT o]

smigt  [1 ]« -
6.7.4 RCL: Instruction for 16-bit rotate left with carry flag bit

Application instanceyclically shifting DO=2#11001t10d1e@r0y0
(SM81=0QFiFghtbdy 5 almidtss gighebt airesd!| t wien D10
, D10 =2#a0n8OMB8011=-1AMND.11011C

LAD: Applicabl| VCISVC1VC2VC3VC5
— — RCL 51 D, 52,
| (s @ (52 ] Influencel Carry flag SM81
I L RGL) (D) (S2) Step leng 7
Oper I nde
pd Ty pf Applicadll emesmtf t g
Const N
S1 INT ant KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \ z R a
D INT KnY | KnM | KnS | KnLM D C T \Y z R a
Const N
S2 INT ant KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \ z R a
, Operand description }_‘MO 52629 59082 LD MO
i R weoow RCL DODI10 16

StSource operand 1

D:Destination operandg Before the execution Rotate with the carry flag leftward by 16 bits
‘7

MSB LSB

S2Source operand 2 1[1]oJo[ 1] 1]o]1]1]olo]1]o[1]0]1
|
Function description |
SM181 (1) ;
|
|
|

Cyclicaltligesd®8fivwiitohf

t(h5e2 628a) ry

the carry flag byt |(SM81) Il eftward
bit dssi ntahebt ai neld "Sﬁ_eL“_‘e_el(‘ECHt'_OD ___________________
S2bi tas, gty 1 s LS
resubDtwhea the energly fl ow i sTi[i[olol1[[o]2]2[0]0]1]0]1]0]
val i d. |
--M 1] smis1
s Not e
S2i gygreater thanO. or eqlu_a! 'Itﬂo Trond
Whers1lus ekn addressilg:é,c 'K%m_' lB/@:l@#llOOll(?llIOOlvﬂll_tO
needbestgouad. t o (SM81=rONght war dabhgidsi gtghtebt airesd | t whenD10
MO=ON. I n D10=s2+#1als1le0,0110 11 CaOn1SOMIBOL =(OSN9. 0 8 2)

Application instance

6.7.5 DROR: 32-bit rotate right instruction

Applicabl| VCISVC1VC2VC3VC5
LAD:
— —— oror s ) (52 ] Carry flag SM81
Influence
I L: DPBOR (DP) (S Step leng 9
Oper ) I nd
Type Applicable soft el ement
d ng
Con .
S1 DINT stant KnX | KnY | KnM | KnS |KnLM |KnSM | D SD C Y R S
D DINT | KnY | KnM | KnS | KnLM D C \Y R S
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Con

S2 INT stant KnX | KnY | KnM KnS | KnLM | KnSM | D SD C T \% 4 R S

Operand description S2igreater thah R 8kgwedl addr esnseiendgs, tKon

StSource operand 1 bequal to 8
D:Destination operand Application instance
S2Source operand 2 Mo 3013123244 1499935033 LD MO
}_‘ e e ? ] DROR DO D10 7

Function description )
Cyclicalltyheshdd8A ngf Cyclicall yDOsh(P#18¢1001110011000100111

ri whttyS2bits, | aglsé gn (3013123244 ybi gotiwmghsebgmaireredl t to (D1
obtairretsdJIDtant;JIo stbeingand st didké 9tgi battihoear r y whleang MOIi=tOM t,hi s ¢
destirbaittitc’h'rm cfarargy b i t(DlO, D110 ¥2®#®1011001110011(0809035D08BB(1

(SM81) when the energySMPg)\?vOFE valid.

No t For deetfaeitl mhioargo @R i nstruction.
ot e

6.7.6 DROL: 32-bit rotate left instruction

Applicabl| VCISVC1VC2VC3VC5
LAD:
|—| — DROL (51 o} (s52) ] Carry flag SM81
Influence
I L: DROL) (D) (S2) Step | en 9
o} I nd
per Type Applicable soft el ement "
d ng
Con
S1 DINT [stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C \% R a
t
D DINT KnY | KnM KnS | KnLM D C V R a
Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% z R a
t
. Operamdcription S2 greater thah kB8 Rewdt dddr e snseiendgd etkon
StSource operand 1 equal. to 8
D:Destination operandépplication instance

Mo 3013123244 753280811 LD MO
—— DROL 10 D10 30 ]
DROL DO D10 30

S2Source operand 2

N Function description
Cyc|ica||tyheshd33ﬁn@chlicaIIy (Dhi, Rt#iNMLgl 1001110011000100111
| eMarmyS2bi t s, iagbégr(3013123244&))803‘igthst,wiaatgi‘em’bgrairnsdllt to (D1O
obt airesdiDtantdo st bei Rd'd sSttdeesgi matti hearry Wwlerg MAxAM this c
desti rbattitdirn cfarargy bf P10, D111)0=124M0 11001100010012392408 D) z
(smM81)whenenergy fl oW8ilsONayjd.

For d etf eltshdkiomgo®M@i nstructi on.
Not e ®iom g

6.7.7 DRCR: Instruction for 32-bit rotate right with carry flag bit

Applicabl| VCISVC1VC2VC3VC5
LAD:
Carry flag SM81
|_| P bR 1) @ (52 ] Influence
I L DRGR) (D) (S2) Step lengdg 9
o I nd
pder Typsg Applicable soft el ement nng
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Con

S1 DINT |stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C Y R a
t

D DINT KnY | KnM | KnS | KnLM D C \Y R a
Con

S2 INT |[stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T Y z R a
t

s Operand description N Application instance
StSouremer and 1 o R Lb MO
D:Destination operand I—R\H—[m{cn M B i ] BT(():RMDO
S2 d 2
Ssource operan 1. Cyclically s |
. Function description (DO, PRP#1©1100111001100010601BARBRHBGE) W

Cyclicalltynesiistlwi wf t he thqar rcYar rgM31 a@ribgatbdl bi easnds si otgh e
flag bit (SMdYyp2briiteshdwabeai nedul t to whRhO, MDE)ON. | n this
assigphebt airreesdu IDbwhteon t hhep10, DDA1)O=120#10001011001110022800530 )
energy flow is valid. and SM8.1=ON

Not e 2For deefaerl st,o rt he di agram of RCR in
S2i greateaor tdh@bhalhtBduses

Kn addr esnseiendgh, ectfon al. t o 8

6.7.8 DRCL: Instruction for 32-bit rotate left with carry flag bit

Applicabl VC1S VC1 VC2 VC3 VC5
LAD:
|_| — DRCL (s1) o) (52} ] Carry flag SM81
Influence
I L: DREL) (D) (S2) Step |l en 9
Operan . Indexi
Type Applicable soft element
d ng
Con
S1 DINT [stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C \% R a
t
D DINT KnY KnM KnS | KnLM D C \% R a
Con
S2 INT stan| KnX KnY KnM KnS | KnLM | KnSM D SD C T \% VA R a
t

Operand descriptionS2i greater tha® b/B8buguwsh aaddr e snse endgd etkon

StSource operand 1 equal. to 8
D:Destination operandpplication instance
S2Source operand 2 Mo 3013123244 1488165020 LD MO
l_‘ — mer g @ ] DRCL DO D10 25

Function description o i cahilfyting 2#1000L1010)1110011000100111
Cyclicaltlesdstwiitong y 9 ! =

Che carry f1ag byt (CBa2324%) Wy L (1SMB La@Nyhtfwarrgd , bbivi@ 5 b

r
i h irn I tD1 D11 when MO =ON. |
S2bi tamdssi |gtg|hcaabtaineadss gghebta eesdu | (t ©a ) © 0=0
(D10,DDCL’L?Ozlzl#)OOlO1100111001(11)4)8{)81)@!10209)
resubDiwheoa the energy fl ow S
valid SM8 1 =.0N

2For det atid heki argoofR@ti nstructi on.
Not e

6.7.9 SHR: 16-bit shift right instruction

LAD: Applicabl| VCISVC1VC2VC3VC5
— — sk o o (s2) ]

I nfluence
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I L: JHR) (D) (S2) Step IenJ 7
Oper Type Applicable soft el ement I nd
d ng
Con
S1 INT [stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R a
t
D INT KnY | KnM | KnS | KnLM D C T V Z R a
Con
S2 INT [stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R a
t
Operand description . . .
s Before the execution Rotate rightward bxs bits
StSource operand 1 MSB 14 LSB

D:Destinati on
S2Sour ce

operand
operand 2

Function description
Shi f tihreg daSla i ghtldyS2b

lo[a]a[a[ 1] of2]of1[1[o]1][1][1]o0]0]

After the execution
MSB

i tasn,ch s sii gmph e

[o] o] o] o[ o[ o[ 1] 1] 1] 1] o[ 1] 0] 1 1]0]

obtaresdDwhem t heflemverigy valid.
N Not e
S2igreater thafG o%Séuwsueksh Bddressing, Kn

needyetqual. to 4 Shifting#01DA401011(03U4DD)
N Application instance rightward by 5 bits, and a
| B o - LD Mo result to D10 when MO=ON.
— SHR 1o D10
SHR DO D10 5 D10=2#00DD1DM1(098D) .
6.7.10 SHL:16-hit shift left instruction
LAD: Applicabl| VCISVC1VC2VC3VC5
— — s G2 o) (52 ]
Infludna
I L: S L) (D) (S2) Step Ienj 7
Oper ) I nd
Type Applicable soft el ement
d ng
Con
S1 INT [stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R a
t
D INT KnY | KnM | KnS | KnLM D C T \% z R a
Con
S2 INT [stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R a
t
s Operand description, Application instance
StSource operand 1
. i i 31452 28160 LD M
D:Destination operand ‘_‘MD . 20 . i Sl DOO
S2Source operand 2
Function description Before the execution  Rotate leftward by 7 bits
* . MSB 4 LSB
Shi fthegd 8§ 1l atnvfa hdyS 2
) ) : [ol 1] a[a[ 2] o[ 1] o[ 1] 1[0 2[ 1] 2 o] o]
biteesndassig@hebtained
resubDtwhea the energy | ow i sAfterthe execution
val i d. MSB LSB
Not e o[ 2] 1] o[ a[ 1[ 1[ o] of o] o[ o] o[ o o] 0
S2i gygreater thanO. or equal t o
Whermrlus ekn addressing,Shinntizn#go:l.[].mj.OJ.OLBO.ﬂEJZQO|eftward by 7 b
to 4 t he obtained result to D10 when

need®etqoual.

D10=2%#011100 0(0DNIDEOMD) .
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6.7.11 DSHR: 32-bit shift right instruction

LAD: Applicabl| VCISVC1VC2VC3VC5
— ——L Dsir Gsw o} (52} ] |
nfludnag
I L: DEBR) (D) (S2) Step leng 9
Oper ) I nd
Type Applicable soft el ement
d ng
Con
S1 DINT |stan| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \ R a
t
D DINT KnY | KnM | KnS | KnLM D C \ R a
Con
S2 INT |stan| KnX | KnY | KnM | KnS | KnLM [ KnSM | D SD C T \ z R a
t

Operand description S2igreater thah R 8kgwal addr e snseiendgs, tkon

StSource operand 1 bequal to 8

D:Destination operand Application instance

S2Source operand 2 | ] 1939381420 1593927 LD MO
——{ DSHR DO D10 10 ]

. , . DSHR DO D10 10
. Function description ) _
Shifthegd®tliai @i thdy 1Shifting2#£#M®0L10010)1-1100110001009395C@1LA2R0O

S2bi tamdssi gighebt ai ned rightward by 10 bits, and assigning th

resubDtwheao t he energy Mfolch\bllén t his case, (DlDO@ll:)@:QZ#D(DCD(DD(
valid, (1893927) .

Not e 2. For dettahdisagorBerfReri ntsot ruct i on.

6.7.12 DSHL: 32-bit shift left instruction

LAD: Applicabl| VCISVC1VC2VC3VC5
— +— obsm @0 o) (52} 1 |
nfluence
I L: DEHL) (D) (S2) Step leng 9
Oper Type€ Applicable soft el ement I nd
d ng
Con
S1 DINT [stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C \% R a
t
D DINT KnY KnM KnS | KnLM D C \ R a
Con
S2 INT [stan| KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R a
t

Operand descriptionS2i greater tha@ /B8 ®bugush aaddr e snse endgd etkon

StSource operand 1 equal to 8.
D:Destination operandpplication instance
S2Source operand 2 Mo 1939381420 1314258944 Lb Mo
— DS D0 D10 15 ] DSHL DO D10 15

gh“i”fctth'eo ndenleasaN;:a)rrr’; ptz' °P shifyipPg P¥P21100111001100010011AIADILDADA
9 @ |l eftward by 15 bits, and assigning the ob

b'tasr}Dd;IzZ"gg::@bta' ned, Codhis case, 10(0D1A,0DNLI)LDAADOO0000O0DO
resu 0 € enerogY3h'a%%glhda) .

val i d.
2For det atid ki argenf®efrR tirnwisct i on.
Not e
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6.7.13 SFTR: Bit string shift right instruction
LAD: Applicabl| VCISVC1VC2VC3VC5
— ——_ sFR 0 o (s2) (S3)I nfluence
I L: SESR) (D) (S2) (S l end 9
Oper ) I nd
Type Applicable soft el ement
d ng
S1 BOOL X Y M S LM SM C T a
D BOOL Y M S LM C T a
Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM SD C T \% z R
t
Con
S3 INT stan| KnX KnY | KnM KnS | KnLM | KnSM SD C T \% z R a
t
Operand descriptioPotSttan83aregreater thkamoor equal to
StSource operand 1 Applicaanoa nst
D:Destination operan i i - LD MO
S2Source operand 2 SFTR X0 mio 10 3 ] ?S’FTRXO M10 10
S3Source operand 3
) Function descriptioln
Shiifntghe cont eSRuniof s|t he l l
startibDrgi ghtowRaudi t s [m19] m18 [ m17 | mi6] mi5 | mia | mis] miz] mi1 | mao]
di scartchiéhyzdat a on t he S
rightmodand ShthEilrgh”fth i temitt fst MLOI g ghhyt eB3a rdidn s ¢ di
cont e®3unaft s staSrltin% “ftrr]%mrelezo n_“ dahSrE(JdT? lt'hfltl']ggrﬁrt 'ttr nsf te” tl.ng
to the l eft end ON ?heoowordqes{ef'nr(’?ng ostihtel icrogbluen @ soifstartin
X0t o the | ebisttermvdngmf MOFE®ON
when the energy flow 1s wvalid
2Before execution:MX0=a, M1E¥81, X®E2=1, M1
. Tof‘e . e | AM1S=1. M16=0. MIHI09,=1M18=0,
eft ri t sowidtehr ,1 aerlgeeme nt .
o emd\lntagreon e G RE T er TerecomifemX®2are keMt0=0, M11=0,
, ' M13=0, MWLSE=D16=M,7=M,8=8&ndl M=1.
el ement s mavli It h eNoe.me nt
ar eonr itghhet .
6.7.14 SFTL.: Bit string shift left instruction
LAD: Applicabl| VCISVC1VC2VC3VC5
— —— sFmL s o) (52} (53)
I nfluence
I L: SFIL) (D) (S2) (s l engd 9
Oper ) I nd
Type Applicable soft el ement
d ng
S1 BOOL X Y M S LM SM C T a
D BOOL Y M S LM C T a
Const 5
S2 INT ant KnX | KnY | KnM | KnS |KnLM |[KnSM SD C T \% Zz R a
Const N
S3 INT ant KnX | KnY | KnM | KnS |KnLM |KnSM SD C T \% Zz R a
s Operand description
StSource operand 1
D:De st i noapteiroann d
S2Source operand 2
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S3Source operand 3

s Not e
1. Left righgwiotrhd erar gied aenieenieaifthhel el e mesnmad | wieNormmerotnr itghhet .
2BotSRan83are greater tzheam.or equal to

Function description
Shiifntghe cont &uniotfs tstearrtiignhgbw@Budm disscar d@3d@t a d merfdtdete,da nd
s hi ftthiengc o rSt3emitt ® f st &ritt 0 ntghgimid mof t hewlwendt séerémgrgy flow is

X Application instance
no i)} oN LD MO
—— —{ SFIL X0 mio 10 3 ] SETL X0 M10 10 3
IMw|Mm|MN|Mw|Mw|MM|MB|Mn|Mn|Mm|
e ——————————

1 Shiifntghe conltOentt ®f st avwltOi nige bfyrma@m dihs ¢ at di ng advl 71 ¢ dnoevitld® n d
s hi ftthiengcoBuemnt sofst &XiOtt o nigihgimid molf istt hwmegn MO =ON

2Before executi on:ANMOO==10, XM1=10=1,6 X212 =1, M13=0, M14=0,anM15=1
M19 A1l

3 Af teexrec uThieo nc osatfe tXd®2ar e .ketOo=1, M11=0, M12=1, M13=0, M1 4=1
M1 8 =aln M1 9=0.
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6.8 Peripheral instructions

6.8.1 FROM: Instruction for reading words from a special module buffer register

LAD: Appli cabl|VC2VC3VC5
I—i F——-y FROM ¢S2) (820 (D) (83) ]
Influence
I L FRGN) (S2) (D) (S3 Step lengdg 9
Oper I nd
P Ty pes Applicable soft el ement
d ng
Const
S1 INT
ant
Const
S2 INT
ant
D INT D V R a
Const
S3 INT
ant

Operand descri
S1SNotft hsepeci alsvmasduleed Data ratn@276hWaccessing

ption S3Numbe®r t he c dBFde dw(fdieagl e woardd) to be

an invaBFM ad:

Settabl e t @i.g Wheno buf ftehre, systemhatPBlbeusf bér t he assessed
accessing a special MRAHJICe eXhaeds the range.
does not exi st in theynetStomaMdes BRI ption
system reports that RéAehgosReeciuasiswelry data stSRrtuifrfetr Hea oim
modul e address is invaésidgnated BFM of desiSNBdtaend ompmeciuali vm
S2The start hddmBé&dMs etiontg t hesE3wdatdaeilimement sD.starting from
buffer of t he specjaINO{ngdule to be
read The executi oF@BRQAM mensotfructi onandg nmel att e d
Settabl e traadhg@NWhe the vaS3ue of
accessing an invalidABFI\I/Iiad%iriesns,In Can
the system repomtfs *t 2P P LR R ° stance LD Mo

no a9y
t he assesypxeced al mo d FEOR 0 3 D100 2 FROM 0 3 D100 2

exceeds the range.

D:The el ement where t

from the special -

6.8.2 DFROM: Instruction for reading double words from a special module buffer register

Realg q%onsecutlvely 2 dat a3isn atrite NBF MO oofm
modu?%ec' alotamaldugrtr@ t heisne Dila0t0a and D1wWhlem esp

LAD: Appl i cabl|VC2VC3VC5
I—H—[ DFROM  (S1)  (82) (D) (830 1| o ..
I L DFROM) (S2) (D) (S[Step leng 10
Oper I nd
P Type Applicable soft el ement
d ng
Const
S1 INT
ant
Const
S2 INT
ant
D DINT D V R a
Const
S3 INT
ant
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Operand description Data ramM@eg6heaccessing an i nvBaHNMdf addr ¢
St SNofthepecial s modul ke systemhatePlbeust bér the assessed spe

exceeds the

visited

Settabl e tdA.gWhenoO, Function description
accessing a speci al Rmadhed res etctuBwweldy dat a sSt2aw ft i tahge ifdheosmi gn at
does emxdtst in the sy8fFf&dmpf thesi gnat ed8NSheaevdahsmodtiorgl(tyhese
system reports that dath@&3d sp bvorall el ement sD.starting from
modul e address is i,nv,@dtied.
S2The start heddB&EMS qhelexecuttbe OFiROMorfucti on iandedaltdtve
buffer of the speciakogmoRa!lgsez |t Pe bosf
read ) ) )

N Application instance
Settabl e trcath6Vvh e

. . . mo 18550857

accessling an invalid I_-_[DFRDM ] 3 =00 i ]
the system repabfs thlkhe o wm
t he assespeed al mo d u-1De MO
exceeds the range. DFROM 0 3 D200 1
D:The el ement where thReaidmadh ddenatiohl est ar th mfg3idnmr otnh et KBeF MO o6 peci
from the special modurhedudsesstioorged hese idon20M| @ B@h tDae s pwlcern v el
S3 Number of tBEMconsMOc uitsi v&N.

bufsf(kcoulwloe d) to be read

6.8.3 TO: Instruction for writing words from a special module buffer register

range.

LAD: Appl i cabl|VC2VC3VC5
I—II—£ TO (81 (82) ($3) (84) ] Influence
I L: (TSO1) (S2) (S3) (S4]Step |l eng 9
(0] | d
per Type Applicable soft el ement n
d ng
Const
S1 INT
ant
Const
S2 INT
ant
Const 5
S3 INT D \% R a
ant
Const
S4 INT
ant
. Operand description S3Data to be wypddiealsi et o the
St SNofthepecial s modu$4e Number of tBEMchofEfcawmited)ewro tiien.

visited Data rad@ag6 heéaccessing an invBBHMdf Bddry e
Settabl e t @aRh.gWheno the systemhateBBhlbeusf bér the assessed spe
accessing a special eMe®elde thetrange.

does not exi st i n ,thFeunsydeteaam,i pt hen

system reports that wtihtti ngp e ¢dendsaetcQidtforvodm uni t s 3% a® dwviomrg fr
modul e address is invalldmenst ar ttimege sfirgoBaFtModi f { @ed dr eS3 otfihse
S2The satdadrrte stse oBF M designated s pSeNSida.l modul e (

buffer of the specjiaNomegdule to be

written The executibe iMBme ucft i oh ojagn o erl ealta tveed yt
Settabl e tr@Ba2n7g6dVh e 0 val us. of

accessing an i”ValidA%'ﬁMi%%‘f‘ﬁ%%sinstance

the system repoofs th°*SMDD':'“' LD SMO

t he assepeed al modul—-—[ ™0 8 1000 2 ! 70 0 8 1000 2
exceeds the range. Wr i nig0 Or0e s p e citritvee IBRFM #8 andoBBMs @&c iballf f

mo d uwhenhrRLC i s ru
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6.8.4 DTO: Instruction for writing double words from a special module buffer register

LAD: Appl i cabl|VC2VC3VCh5
l | { DTO @S0 820 (83 840 1| o .
I L: OQm=a) (S2) (S3) (S4Step leng 10
Oper ) I nd
Type Appl i cadll emsmtf t
d ng
Const
S1 INT
ant
Const
S2 INT
ant
Const N
S3 | DINT D Vv R a
ant
Const
S4 INT
ant

Operand description Data rad@eg6 hNWéeaccessing an invBEaRHMdf @ddr e

StSNot heepeci alsvmosdiuleedt h® systemhateBBlbeusf bér t he assessed spe

Settabletﬁ!.h&\/hga:a(‘)cessqxncgee_dS the ra-nge..
a special module thatFUudFdd ofptdesEirdPti pn
the system, the syst eMiirtelpnogrtthsec pdragteaSpitireariel e wor d

of the speci alrimaaecwl eNottee be

uniStdisntsd ar
special module addresS4dpdmon@daleisgmeat ttihkegsi g Btbeudf f &@ad dr ess i

S2The start had BFdks © ud ¥ e@gtfheesi gnated s pSeNSiJal modul e (

Settabl e r@RgeWhean The executtwem Dhiéter wdt i on jasn dr erled taitveed yt

accessing an invalid VBAM® dodress, the
system reporusiotttthaet MABgmM i cation instance
assessspedci al emodabde t — LD SMO

range. oo 8 6T11835 1 DTO 0 8 16711935 1

o] BFM #8
mo d sl e bufsf(etrhegonahinatcoublodNows@eli al

S3Data to be wspetealwrihhg tome doubl el6wolrld38pitat

S4: Number of tB&EMcorndh&ECGtigerunning.
bufsf(kaulwloe d) wiro then.

6.8.5 VRRD: Instruction for readingthe value of an analog potentiometer

whmerd ul e

LAD: Applicabl|Reserve
|_| 1 URRD s) @) Influence
| L VRBD (D) Step Il engdg 5
Oper I nd
P Type€ Applicable soft el ement
d ng
Con
S WORD |stan
t
D WORD D V a
. Operand description D: The el ement whaemal otgheporteeand i 8 mestt emr e @

S:Designated analeog poRRa&mad§20hdet
No . s Function description

Settabl e tr@abn5g@Rifs $HDet Readtghe valhkcesoffnated anal og
outside t,hi Be rapygeem he designated el ement .

repsoramerand error. Application instance
Mo T3
I—-—[vm 0 10 ]
LD MO
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VRRD 0 D10 puti nigree avch |l ue iwhtean DMOO i s ON.

Re aidnighe vaNaoaeafdl og
potenti ometer iamdthe system,

6.8.6 REFF: Instruction for setting input filtering constant

LAD: Appli cabl|VCISVCl
| { REFF ) ] I nfluence
| L: RES Step leng 3
Oper ) I nd
Type Applicable soft el ement
d ng
Con
s INT |Istan| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T \ z R a
t
) Operand description Setti nlge i np ocgo s tl K@K 7o f
S: | npubogdnislttaent N Not e

A vCci1l: The actual valid data Thepiut Bhigdlnéstra3n2t amd vad.id only
Anparameter | ess thanandd i s &% oclrsRalgdithspwpl id for the por
|l ess than 16 i.sh'éprpoacreasrseetderasﬁpeé)sesd Pnput.

. i . .
thadm i s proceasnsdieedssasthlaﬁn’Gprslcatlon lnstance

1] LD MO
processed as 32, and other d EEFF 30 ]ethaFlg. 30

64. Set ttibneg i nput filteringwheonst s
Function description X10 is ON.

6.8.7 REF: Instruction for immediately refreshing 1/0O

LAD: Appli cabl|VC1SVC1VC2VC3VC5
|_| L R @ o Influence
| L: R B (S) Step leng 5
Oper ) I nd
d Type Applicable soft el ement ng
D BOOL X Y
Con
S INT stan
t
N Operand description 1. The subscript number of inp
D:The sbartelXment to be refresfddteger multiple of 8.
Designghe start dNoftae hemént 2. Nu mbtehreed r eshed (portadan shou
mul edf.l 8For ex@mpKe6or XY0, VY10l ntemdrtaofple.
Y2&®&. Themi.bit is O. 3 Gener alRERF nsheust utecedr ef r esh

S: Numble/rO opfor be refreshed i mme dli ppettewe BRROMEXT i nsdamdictthen

| shoualdvabyea mul tiple of 88, fo%? dlShguetion.

16, éé,and56s0 owalsWPehkemplhtiapl e4-You can also use the REF ins
of) 8awre.n g l atest input informatiosulnd

Function description without del ay during t he exe

Genertahd yPLC does IfOptoimdfsr doseH oslrlfebsprogram with 170.
t heser progHawmeeeds.i f it is r%.a'gilrgérteahreaggeul arye eotu t pufte€ons

the | astesstatmep or immediatelyrleémpf)ggﬁ.[h@?'output
state during the operation pr ofcPeRslsi Catoiy0nc ainn yts@&N G & e REF
Mo

i i | OFF
I nstructi on. KEF 0 g : LD MO
REF YO 8

Not e
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Imme di aotuetlpyutt t @ ngaYalt et o egYar dl es s

ot henscawlea MO i s

ON.

6.8.8 EROMWR: EEPROM write instruction

LAD: Applicabl|vVvC1
—— ——{ EROMWR  (57) (52) ] Influence
| L EROM®R) (S2) Step |l eng 6
Oper ) I nd
d Type Applicable soft el ement ng
S1 INT D R
Con
S2 INT ([stan| KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% 4 R a
t
N Operand description | M s mom
S1The start address of
being Rangeedb®BGO®P9
. kL BT M ]
SZ. Number of_sbhen@le LD M1
writtenl 6( s28d S2 SET M1000
D 7 O O 0 ) L mov 16 De01E 1 RST M1
N Not e MOV 16 D6016
One EEPROMtruction op [ mov a2 o g [/:;)V zlzvl[l)sosz
ma ksea he scla5 cnys | onger SET M1
I't is recommend@eédot o
: '_?Ml s m : LD M1000
plus an intedér smaelt:i EROMWR D6016 2
asD6000, D6016 and D60 LD M1001
. Function description |- A" ¢omoms mos 2 ] EROMWR  D6032 16
1. GenpawmaPlL@ldata can LD M1000
. SET M1001
stotdéddosghg the funct_M}Utu S @ :
s&ing dat a at power
Howe vdeurr,t hm@ cal cul at i o w1000
can save the inter medf— SET Mool ]
EEPROM wi t h t he ERPR .
F?n ?'\ﬂe preceding exampl e,

instruction.
2. This instruction
the rising edge.

anma MM1 000

s executed wu
a ri

nd

Exercs t

g ear d rsd tne

ptioh?en of t he

edge

n

t wo EEPIROMo f

n s

D

S e

f i rM1t0 OELR OaVKRe si

e EROMHVIRO n

[0

the second,andcitnrgi egdegres t he
. Application instance instruction
6.8.9 PR: Printing instruction
Applicabl
LAD: VC2 VC3 VC5
model
L PR (S (O ] I nfl uencg
bit
I iPR ( S) ( D) Step lend s
O | d
per Ty pf Applicable soft el ement :
d ng
INT D C T R a
BOOL Y
s Operand description D: The star¥Y enluembeemtudogtulh atdat a.

S:Thet asr t

numiser t ofe ltdhime ndesst a . .
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1. Ouiplge dataLSBSESH7i n ltdyte) T e
. . . N Energy flow input [
DiD+7 i n omodcheur s amddmifnwti evg
enabkiggaD. Data output
2. SMabl agi hth@ag date printing insjtructi
. . . . . . Operation cycle
being exe8®MIs®vditsc hdeudr ionqr it htei ng i T T or interrupt time
procassd, r estehpera fntte onngp li.est e d L
Prints ti
Theequeea diagram i s shown belo rrierosng —I_l—
Instruction iw Flag bit for executingJ
S St S22 S8 ---------- SH7 |
DI D+7 Data|| H><7 ResettinheBNBE®emgy flow is inv
T T : i
0 T o] To: Scan time(ms & Note
D8 Gatng | | | | L L | . . . .
1. Printi nwh eandtnfeeoqiyc ef Ivoaw i d
. - _ 2. SKvh9 chdicates that the pri
3. Whéampecial registehesSM78l ieiFgF, e xceacnutbeed)used to control
out pgi xed at 8 byttehseerwlén oiutt piler onf i ng instruction.
may Dbted6 chartalte edddde ( NUL code)
indicates thahataet preivs otulse | ARBR! ichatiaem eirnstance
of a.string M1 i} OFF
When SM78 itsteeQuNencem disacrsa f ol | — Ik 07300 1 1
N Not e
1This instructiontiranappltioca ol
mo d sl. e
2. This instruch itome iscaemnxeaxydle

30nlyimmségructi on caan ab et ienmxee c uWw

therinting i3 scdcre, SM79
6.8.10 TKY: Numeric key input instruction
A I i bl
L AD PR a2 ez vesves
| : n . model
| | | { TEY €80 @D @2 1 [t uenc.d
bit
ILTKY (S) (D1) (D2) Step leng 7
I
Opder Typ Applicable soft el ement i
S BOOL| X | Y | M| S |[SM|LM
D1 INT KnY [KnM|KnLM | D |SD| C | T |V | z R a
D2 | BOOL Y | M| S |[SM|LM
N Operand description entered ktepypdx2gth1 0 dk é g piardput ,
S:Start bit orftethethdnaueghi e that ianywommut is ON, this bi
key(occupying 10 bits). 1) nputhtei wpltue of D1
Dt Dsat arurmgiet . I'n the fitghe evdleb®o®w2130 is stoc
D2Number of thecsrorfeas peonediemng Y B8Rt &esnutnte&ceyxs in the ander of
ON/ OFF st at ek effo ctghied d npaitnt s) . 2Keynfor mdt2D2 s 10
s Function description Whet htheek eigtnf or matD@r 90 1icOBON
1. S tao eStuSkeeyadlopairtd itrhpeut dat §epends on the key you press
is storedB2 ino DD2+9heutpbbr matWhem anegf the-9keys pld esygpeadd, th
detection output of D2+10 is C
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Numeric keys

01 2 3456789

24v

ov

S+3 W

S+9

D2 |

D2+1

D2+2

D2+3

D2+9

D2+10 |\W \ Vi Y

147

Application instance

"o OFF 2130 on LD~ Mo
I_-_q XD Iees Mo ] TKY X0 D7999

M1000
pX2,ssX1, X3, and X0 in
content of D799 Afl ea o NXe2s ,i 1 3p0r
M1002 t9® ©O8tuntil another key
is the case when othAfteepgangr
of t hei sk eprse stkieey pdhelt ecti on ou
M1010 is ON only ngumeng the pr

Whewgou

Not e

1. When multiple keys are pres
the informatiompriespeids dlfirtdhe k
2. When the energy flow is OFF
not changte®2 +#hlabr eD28et. t o OFF

3. I f tddbatianpeuxticeetds ®I8SBOf I ows
fiorst

4 After an input kkeepya d 8 t @c teisc ®
out P2t corresponding to tthd ke
another .input key

50nly TKive i nstructi ohec@mnolge am:
anbut cyaonu iunsuel t i plteh rtoiumehe xi ng.
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6.9 Real-time clock instructions
6.9.1 TRD: Real-time clock read instruction
LAD: Applicabl|VC1VC2VC3VC5
— —<L ™ @ ]
Influence
I L T D Step leng 3
Oper . I nde
q Ty pes Applicable soft el ement g
INT D \Y R a
o fe o pvypo| G
., Operand description . Note
D:Re aidntghset aamt hat stsorsd stnh dainde Th&RDnstruction fails if thereé
storing the7cromad ctuitimevsei 1t ar t i nighssyrsd mmsetothkg.
the unit @®©ssigned by N Application instance
N Function description no 2005 LD MO
Readtghe system time and storin TR0 DO ]agéRDulth
assignkd by Se nidntghe system time to 7 unit
respecwhiemelM i s ON.
Thexecutienhfeets mistariec st ed bel ow:
Element Project Clock data Element Project
SD60 Year 2000i2099 | v v \' D10 Year
Special dat - SD61 Month 7 Y D11 Month
pecla’ cata register SD62 Day nsr | % D12 Day
for the real-time clock 1 o
SD63 Hour 0i 23 Y D13 Hour
SD64 Minute oi59 | Y D14 Minute
SD65 Second ois9 | \ D15 Second
SD66 Week o6 | Y D16 Week
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6.9.2 TWR: Real-time clock write instruction

LAD: Appl i cabl|VC1VC2VC3VC5
|_| —L ™R ) ] Influence
I L: T(WR) Step leng 3
Oper .
d Type Applicable soft el ement I nde
s w [ [ [ [ [ [ [ [o[ [ [ [v[I[= s
Operand description
S:The soft whlke meywadteemm s itmoe ibtet en
Element Project Clock data . Element Project
D10 Year | 20007 2099 Y SD60 Year
D11 Month 1i12 i SD61 Month
Data for clock setting D12 Day 1i31 Y SD62 Day
D13 Hour 0i 23 Y SD63 Hour
D14 Minute 01 59 - SD64 Minute
D15 Second 0i 59 Cy SD65 Second
D16 Week 0i 6 SD66 Week
Function description Application instance
You can TUWWR itmhetructi hamngi ngy sttheemwit i m& WRienst r,ucas$ osi mowtnhe
correcgystteeannm en he following figure.
system time isthd ffe r_‘fw D %?34 ] o 10
actual ti me. . EU
Note Lowroe 211 : MOV 2004 D10
1. Wh e ttti enre ndeaetdas t ous e romov 7 D1z ] MOV 12 D11
t he scod laendar , ot her w g MOV 7 D12
instruction cannot b tomevoos D13 ] MOV 9 D13
successfully. b oy s3 e ] MOV 53 D14
2. It isdt oug @esge 30 MOv: 30 DI5
trigger as the executi tonw a0 ne ] MoV 2 p16
s LD X11
this instruction. T mov = D1 1 EU
Tl 2004 TWR D10
—— b——*— T& DD ] LD MO
B[ oo ] TRD D20
I1Writing the time set values into 7 ¢
det eatighe ri sing edge of X10.
2Writing the values of 7 consecutive
ti me wpemtiyge ri singl.edge of X1
3 Re aidn g stylse em t i meigta nidwhséddr®d ®MO i s ON.
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6.9.3 TADD: Clock addition instruction
Appl i cabl|VC1VC2VC3VC5
LAD:
Zerfd ag SM80, ~carr
— — Ta0 v (s2) @) 1 | nfluence
I L: TABD) (S2) (D) Step leng 7
Oper .
d Ty pe Applicable soft el ement I nde
S1 INT SD \% a
S2 INT SD \% a
D INT \% a
. Operand description Setti ng dvi anmg'ees509 f
S1Clock data 1 Setti ng Sreacnogynéd 5@ f
Stiomg ttihnee data in theptBtedn instance
storage unitSladgdidrme bys: 52 D
data is not thbeptki amet | Wiol 23 hours D20 |23 hours D30 23 hours
for mahtey st em aeBpertrer, 59 _ 58 ]
. . . D:Ill . D21 . D31 58 minutes
indicating t hat t he v a T u |eminutesf t hie minutes
instruction operand is I{)1Eval59d. D22 58 D32 57
S2Clock data 2 seconds seconds seconds
Stiomgnot her ti me dat a ne - ST -
storage unitS2ads¢didrmefll—m——_ NV =23 D10 1
data is not thobeplti amet 59
¢ i aht ¢ ‘ i mov ss D1l ] LD X10
.or_as,y.s em aerpertsesr, B MOV 23 D10
indicating t hat t he romov 5o D12 ] MOV 59 D11
instructi onvaolpiedr.and i ¢ - MOV 59 D12
D:St or agefiurtei tr esul t i Moy 23 D20 1 MOV 23 D20
Dat@btai nedtameemddh e | 58 MOV 58 D21
. . i Mov S8 D21 ] MOV 58 D22
operation i s stored LD MO
. . 53
storage uni t sD. aslTdhiegne [ wov 58 D22 ] TADD DO D20 D30
resul s actelrercyt fl ag SM8 1o - - - LD SMs1
t her o flag SM80. NiZ——l— TADD D10 D20 D30 OuUT Y10
. Function description - smal ‘;'1-02r LD SM80
—
Performing the additi OuT Yil
. . SM30 Y11
t he dat a wi th t he tormd ¢ 3
executing the operati. o

time format.

Not e storage

uni

ts

whtar t X Ing

n s

1Seding tdaettai me threstatbdvpragefoomt 10
ifgy oON.D20

The time data n@medhe 20.|prbcrrae[qb0énnghree storage wntihe eteht &t toirmg

to conf otrimmé of ¢ hmat :
Setting droadrg 03 o f

3.

tSient gc atrhrey
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fl

ag

units startamdgy dttdombtDRiOesd | t
unit & ngt & wme M3M0 i s ON.

( StMiBzde)r ot of |GNy a(nSdM8 0 )

in the

t h
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6.9.4 TSUB: Clock subtraction instruction
Appl i cabl|VC1VC2VC3VC5
LAD:
Zero flag SM80, c
|— — s s (s2) 2 1 il uence
| L: TABD) (S2) (D) Step len 7
(0]
pder Ty pes Applicable soft el ement I nde
s1 INT D SD \% R a
S2 INT D SD \% R a
D INT \% a
., Operand description Application instance
S1Cl ock data 1 S1 S2 D
Stiomg ttihnee data in thlePPhlBRour D20 | 23 hour B30 23 hour
. . 59
storage unitSladssdsi drmed D1y |59 minute D21 minute D31 59 minute
data is not <tobeplti amet w-——h =5
formahteystem aBperrsr, D12 |58 second D22 second D32 59 second
indicating that t he val u of the
instruction operand iAppnvéehkfamce
S2Cl ock data 2 X0 23
. . —— mov 3 D10 1 LD X10
Stiomgnot her ti me dat a o MOV 23 D10
storage unitS2ass$i gdme fomovo 59 b1 1 MOV 59 Di1
data is not <tctbepli aet I omvy ss 3?2 1 MOV 58 D12
f or nahteytsem reports an 23 MOV 23 D20
indicating that the oowov = o ] MOV 59 D21
. . . o9
instruction operand i H mov 59 D21 1 MOV 59 D22
D: St fi untei t |t 55 LD MO
St oragefi Itresu [ mov  so 122 ] TSUB D10 D20
Databt ai nedtaimeemaddhei m 23 o3 55 D30
operation i s stored W =E e e ! LD SMm82
. . SMaz 10
storage unitsD. aslihiegne—m—— M > OuT Y10
resul s actefrercyt fll sagn dS M8| smad ¥11 LD Sm80
— 2 OUT Yil
t her o flag SM80.

on the data with the 2 Bunetifaghmatt,hraemrd storage

ti me format. uni t § ngt &rr wme M3MO0 i s ON.
(SM82) heer ONf had (SM80) t

Not e 3. tSientgc arhréya g
The time data memed he operation
toconf ortm neo ftohremat :

SettingfHathrg®@ 3
Setting "MiamlgtéeB @ f
Setting "$andredGoof
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Function description 1Seding tdatai me

t he t hsrteaer tsitnogr afgreo nu nD 1t
Performsonlgt t beteir@an i ont hree smotagestartweg XdaOmi B2 ON.

b nptihtes tshtraeret isntgc
executing the operatiuonn trsulse atr ha mdped tt donb tDRIOR s di | t

in the th
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6.9.5 HOUR: Chronograph instruction
LAD: Appl i cabl|VC1VC2VC3VC5
|—| —{ HOR &) 1) o2) ]
I nfluence
I L: HOQBR (Db1) (Db2) Step | en 8
(0]
pder Ty pes Applicadll emesmtf t I nde
Con
S INT |stan| KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C T \% z R a
t
D1 INT D \% R a
D2 BOOL Y M S LM
N Operand description present data can be used after PLC pow
S: Hour comq).aarﬂ])asor:nardgaetlf'ht is used, current data will be clea
032767 Y STOP operation is being carried out.
Dt Time storage unit 2. Even i f tDbg2 salGN,miotutcpaunt conti nue <co
The data@afDusiidr es hourss This instr-bcti omtbkeger dat_aﬁ When th
while theofditlatonis than .3276‘7, s.tarts from O again.
seconds. N Application instance
D2 Alarm output addrer ~p Lo Lb MO
When t heDdiagrae atfer t he oy e b ! MOV 1000 D100
. M1 1000 0 OFF LD M1
or equhbckati@si ghas ed HOUR D100 bzo0 Mo ! HOUR D100 D200 M10
thal arm ipmohamge ON o no., LD  M10
out put. OUT Y10
. Funcdieseription 1Setinge compar itshOURai asoviect M®ni s ON.
Making the jhedgmeme &n Yqer for mé$ meheccuonpuelraattikobia put cont ac
when the input contacg,einsS vinN; EhgnON
staftuenit: hour) 3. Whbeaccumul ati ohati mse, time of keepir
. Note igreater thahO®mo, eMuGIN=dsa at e .
1. DesDtansattehe soft el ement

uni t f eorf fp osweorr age t o

ensur e
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6.9.6 DCMP: (=] <| >| <>] >=| <=)Date comparison instruction

n s

(o]

LAD: .
A |l i cabl|VC1VC2VC3VCh
— +—— powe=  Gsp) (52) ) i
— L powe< 2 (s2) ) ]
— +— powe> sz (52) ) ]
|— +— powp> (51 (2 @ Il nfluence
|— +——_ peweo= (s2) (s2) @ ]
|— —— bowp= (50 52) 7 ]
IL:
DCMP, (S1) (82) (D)
DCMP., (S1) (82) (D)
DCMP, (S1) (s2) (D) Step Ien ;
DCMP, | (S1) (s2) (D)
DCMP, | S  (S2) (D)
DCMP, | (S1) (s2) (D)
Oper .
q Type Applicable soft el ement I nde
S1 INT SD \% a
S2 INT SD \% a
D BOOL Y M S LM C T
. Operand description The date dbat esn@nteiedganp | yt hvei tfhotr ma t
St Date compamwhs ath d&t0d a{f, caloarhe&ive seyst empreemardt ssramr (eg:
occiugtshe start three wbr@ndn3@&3, 2,29 are illegal).
desi ginalSel Data of theApplication instance
threeneedtdmpl| yt wa t h SHo T B ook 2k ]
for mat cfal eptdar, ot he 10
t heyst emsr eapemrtand erro [ w4 m 1 LD
S2 Date compamwhsaem da { my s 12 ] MOV 2004 DO
) e MOV 10 D1
occiugtshet art three wor [ omov 2004 D10 ] MOV 25 D2
desi gin ab&Q Data of ' t hec¢ T 1. ; MOV 2004 D10
threeneedtdmpl| yt wd t h 5 MOV 10 D11
format cfal enodar, othe T wov Dz ] MOV 24 D12
t heystemsrepenrtand errol gm ¢ oome 10 510" 4 ] LD
: i 2004 2004 OFF DCMP= D0 D10 MO
D:Compari son st aWhe_e no ut : ponr¢ 20 S = ] DOMP< DO D10 M
the data cddmpimpawi sbn 2004 2004 oN
. . I ocwe> Do D10 2 ] DCMP> D0 D10 M2
_C on d | tiiomgt & e@N, ,other 2004 2004 )} DCMP<> D0 D10 M3
it is OFF. e g 'f3 ] DCMP>= DO D10 M4
. Function description b5 20 s o ] DCMP<= DO D10 M5
Conduct iBlgN tclhbempar i son e e - o ]
the dat e dfart@maxntB8&2r ti ng

respectively,ingahe
comparisobresult to
Not e

aoinginct Bh tbepari son

on

tfhreo ndaa@Bel Od at a

respectiveliyntgh&and oanp®Ris@ i fodmetsat i dat ao H MO,

etc.)
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6.9.7 TCMP: (=] <] >| <>| >=] <=)Time comparison instruction

LAD: i VC1VC2VC3VC5
— — TowP= (5w (s2) o |
— 1 Ttowp< (52 (s2) @ ]
— —— T s (52) ) ]
— — T 51 (s2) o Jlnfluence
— —— Towe= (52 (52 o ]
— —1 Tap- o) (52 w ]
IL:
TCMP, (s1) (s2) (D)
TCMP, (s1) (520 (D)
TCMP, (1) (82 (D) Step leng 7
TCMP. (S1) (s2) (D)
TCMP, | (S1) (s2) (D)
TCMP, | (S1) (S2) (D)
Opdef Type Applicable soft el ement I'nde
s1 INT SD \Y R a
S2 INT SD \Y a
D BOOL \ M S | ™ C T
’ Operand description Thei mata sftrmBminB8@needcdampl y wi-ttdurt htei
StTi meomparisowhdaha Lormat, ,ott thee romi sstee mpeepodt erapor (eg:

occiugtshe start three
desi gdnaliSel Dat a of
threeneedtdmply with
24hour ti me formhae,

systemsr epentand erro
S2Ti meompari somwhdahtha

occiugishe start three

¥or dbQUnadns
t,heAsppl i cation

1
ot
r.
2
W

desi gdnaliS®2 Data of t he:

threeneedtdmply with
24 our time format,
systemsr epenrtand erro

1
ot
r.

D:Compari son st aWhenout
the data cddmpmpawi sbn
condi tt iolhgt s e®@N, ,ot her

it is OFF.
Function description

Conduct iBiligN tchoempari son

t htei mat a sftrad @in@@
respex,ti vend i agshiegn
comparisobBresult to
Not e

SMO
-

X0

il
i

!
i
i
i
I

1

MoV

Moy

Moy

Moy

Moy

Moy

TCHE=

TCHE<

TCME>

TCHE <>

TCHE>=

TCHP<=

20

31

1

20

30

59
20
1o
20
oo
20
1o
20
1o
20
1o
20

o

il legal).

nstance

20
o
31
1
1
0z
20
D10
30
D11
59
D1z
20
D10
20
D10
20
1o
20
D10
20
D10
20

10

]
]

OFF
Mo

OFF
M1

Of
Nz

ON
M3

ON
M4

OFF
NS

]
]

LD SMO

MOV 20 DO

MOV 31 D1

MOV 1 D2

MOV 20 D10

MOV 30 D11

MOV 59 D12

LD X0

TCMP= DO D10 MO
TCMP< DO D10 M1
TCMP> DO D10 M2
TCMP<>D0 D10 M3
TCMP>=D0 D10 M4
TCMP<=D0 D10 M5

ConductBhd) thbepar itsiomea toan dfthmeo ma @10
respectiveliyntgh&and oanp®Ris@ithfodpetsat i dat ao 6 MO,

e

tc.)
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6.9.8 HTOS: Instruction for converting hour-minute-second data to seconds

LAD: Appl i areohilgVC2VC3VC5
H o L HTOS 5 2 1 Influence
I LHTOSS) (D) ( Step len 5
(0]
pder Ty pes Applicable soft el ement I nde
INT KnX | KnY | KnM | KnS T C D SD B a
INT KnY KnM KnS T C D SD R a
., Operand description Application instance
S:Numbef the start soft el ement
that st otriese ttheet ab e m 3 11415 LD M1
HTOS IO nin ]
converted HTOS DO D10
D: Numberheofs otf t el emen tnat

st et beeonvetritread dat a.
Function description
Converting t he ti me
mi nutesgegconds9+20fi n§ o
seconamsdt orit hgbthaid

resiui.t

into

6.9.9 STOH: Instruction for converting seconds to hour-minute-second data

l1Converttinme ttthed,a misnubed s) cotnfar dm n g
s,ecoamsdt or itrhgeobt ai medul ti nwhelO

bdAiEn. DhdQ%hini1p0=3anD2=16.

LAD: Appli cabl|VC2VC3VC5

I I [ sTon = i 1 Influence

I 1ISTOHS) (D) ( Step len 5

Opder Type Applicable soft el ement I nde
INT KnX | KnY | KnM | KnS T C D SD . a
INT KnY | KnM | KnS T C D SD R a

s Operand description
SSNumbetheofsotf t ebkémeeptsi mhedathee converted
D:Number of the st antstdaednv ettienms ndatthaa.t

Function description

Converhtei nsgectond data of S into
respectively

. Not e

N Application instance
|—2—[ STOH ]IJSDD %m ] ;2(2/:41 DO D10

l1Convetth&egagond dat at hoef

three units

155

tDOmei pdtaomasn (eadr  ec amd rtihedpt airresoin t
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6.10 High-speed I/O instructions

6.10.1 HCNT: Instruction for driving the high-speed counter

LAD: Appl i cabl|VC1SVC1VC2VC3VC5

|____4 L HONT @/ ) ] I nfluence
IL: HCRT (S) Step | en 7

Oper .

d Ty pe Applicable soft el ement I nde

DINT C
s | DINT C::ft KnX | KnY | KnM | KnS |KnLM|knsm| D | sD | c v R i
., Operand description Application instance

D: Assiignng ddient er . number ‘1o - LD X10
Settable ra@ye3 C236 < 2 OuUT  SM236
S: As sii tchoempari son - co3 LD X1l

' a?a?;mrg' J par! X I R : RST  C236

<

const it ata wi't < o o . : D 12
Thedat a r2nigé& 483648 HCNT C236 -5
t2147483647 The time sequenceropgpeamtbperafion is s

Function description

Driving the adedswiagreatped ‘B R ] Faling | risng

hi glpeed couPnetrefror mi ng | t heuw| Resetinpu [N
har dwairgelpeed icnogu hotn a X12 Startup input
hi glpeed coumtheering o rsl vy X0
conti nuouaslny d ntdhge m,g Counting input
action of NCt hdea mgthact s of
speed camwmared$.ng to Current value 0
N Not e
There arred waltenf |l icts
bet weeHCNheinstruction, ScBsdDutput contact
instruction, ext,ernal i nput interrupt
and pul se Yaptmeoedr to
thatus@endsbfoml-I higlh I mingiha!l ihzar dwar e counter correspond

speedo. Refer Chapter changes fromXOFF st d h®Nepnud fs eC&Bnige 3 6
8'Opetiangui de f-®peehdi ghcouwntthe exteK@al Xgehseabfinput point w
i nput tfuonrc.tu soen an@236 canntoiteexaceumtal pulse of XO.
2. Aomnhi é¢bat &ett 4tiihreg c ont awhte no fct uhCe2veabl tu e
ot heeount ern s@23 @farsadh b Resetticogttalce of C
when dthrerveaitue of codeteeeh€a51606 .
3. ExeguRtShiTe i nstructi snOWNeanh & yC236 dat
and di scong286iognthet.
4 Whenpawtai |l ur gy oouc ccudrises eltat a and tclhhert ac
hi glpeed counter in tthheppeysttomtiwlaock of

6.10.2 DHSCS: Instruction of setting the high-speed count comparison

LAD: Appl i cabl|VCISVC1VC2VC3VCh
— +— oDuscs  csw) (s2) o
Influence
I L: DHEEB) (s2 ) (D) Step lengdg 10
Oper
d Ty p ¢ Applicable soft el ement I nde
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Consta .
S1 DINT ot KnX | KnY | KnM | KnS | KnLM |KnSM| D sh| C \Y R a
S2 DINT C
D BOOL Y M S
. Operand description instructions are not effective and t hel
StDhata to be ¢ bomipahed dFhe max. frequency speppepdrttodnbertibé h
speed coulmitter DI 82 daY @usthRHSE, DHSCI , DHSCR,orDBS2]T DHSPr uct
rangg f 2dmM 7483648 itsi mited bryegpensmxfrequency and compr
+2147483647 For det aiQhsap8tepfecemgpyiode fsqpreedi gmptut f ur
S2 Hsgaed C 0 U nTtheet Function description
applicabhC232mbx8e 1A ihgshpeed cowmdterioberonpy wbde it is
D: Bit el ement putputheoffFW¥T¢instruction and t@REONuNENNg I
i mmedliyatseeta i mml t hhd t healatehe -6pgdd count eSrli h BRHJQS i nmsot r uct

andr 8&gardl ess of the tB&nbhédeSpowadieset i mmedoahéhyasre of

Not e el eméeh¥e,el eimewnttpeidmmedi at el y.

1 Th®HSCS insneadds i Do
wor Kk toguett M eHCNT

i nstr.ucDHS®S can be exceocuLPtteeor'

correctly ohiglhpeeen tAPL!ication instance

based on the comparison settingpéed

couniteerri ven by HCNT. W S5 LD M1
— — OUT SM236

2.The result bygomphea ed 0 30 D MO
DHSCS i Fsttarkulecst i eof nf th I—| ——{ HCNT 0238 1000 1 HCNT C236 1000
externa ul sepe® t Mz 0 OFF

P Se9 | — DHscs zooo 238 10 1 LDb M2
counter ar e i nputted. - - DHSCS 2000 C236 Y10
DHSCSinstructs onnotdoe [— ——— = LD C236
gener ata@toannyetflee@ -hi gh out vi1

speed counter val ue 1li.s Woeaaniédi s ONn hiER2t3&r rcowmeaxdcdheanges

2. This instruction can be used to i mm

t |

t hr ough DMOWVe or MOV from tOBRTf Oor itnlpaaquedy eo,f X&Of er ns or fiditei on

instruction. hi glped@)When G2h3abnesmt @DDtOhE@2 3c6o ntiasct
3. Like general instruecndhnesn Ghiac §eose tLO0AOHE@236 comsteaset .
DHSCS (DHSCI , DHSCR, WhpeHsz¥,11 is driven by C236, thehexscahi
DHSP, and DHST) i nst rcwcctlieowsfe ré 4o ogr am.

be used simultaneous!| &, WMhtent M2 tibhBBSCSnHpghd insmerast itcne
numbédgr tdhese instructircemsuiosemdoatt ed i n "Nohtee pMéeltapridmope diiaft el vy

exceed 8. The first 8C23%6treacdlieysr@d @scarmnfcydlee.

executed in order, ang.t hWheht Moori d ade,ra sdM2@2636i sc odurnis k& mc.o u n
When MO i s OFF,n oStM2d3d6i @236, c ounduepr. couni

6.10.3 DHSCI: Instruction for triggering interrupt based on comparison of high-speed count

LAD: Appl i cabl|VCISVC1VC2VC3VC5
— —— bHscr  Gsw (52) (53) 1| A @
I L: D H ssal) (S2) (83) Step | en 10
Oper .
d Ty p ¢ Applicable soft el ement I nde
Const
s1 | DINT o:tsa knx | Kny | KnM | Kns |[KkniM |knsM| D | sD | C v R a
s2 | DINT C
s3 INT Consta
nt

Operand description
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Sthata to be ¢ bomwmipahhed bey userul t anemwtsd tplubmbethesfe i nstamwooi on
speed coulmitter DI 8P dad¢xceSedhe 8fiinsstructions are exacurnt eldati enr

rangg f 2dmM 7483648 ttmstructions are not effective and thel
+2147483647. 4The max. frequency sSpepdrtcodnbert bé
S2 Hs gbaed C O u nTtheer yowsthkEHSCS, DHSCI, DHSCRfy DHISTZ,i rnDsHtSrPy c t
applicabhC232mbxBe itsi mited bryegpensmxfrequency and compr
S 3 Interruﬁaangneumdofertﬂzeor det ailhsa pli@gfee agqmiode fspreeldi gmput f ur
interrupt AO0mber: 33 Application instance
Function description Th¥ser main phogsamel sw:
Alhgshpeed counter.carll [ " st LD M1
interru@enl ynowWren it is g 0 ouTt M236
by the HCNT instruct.i "1 mm o2 oo LD MO
counting inpuOFEmangesi—[ DHSCI 2000 Ezas 20 1 DHSCI 2000 C236 20
. LD C236
ON hwrnheal ot he -high Cz36 T11
. g — 2 ouT Y11
speed count eBliinsheequa ] o _
DHSCiSnstruc¢tiemmners i nfhe (iyiprogupm whose Nosef ssih@0es shuelt ow:
i Mo Tz0
interrupt §ubprogram( 5 LD M10
S3 Yoan wvarpirtoegram to b q _ OUT Y20
executed i mmhbidritaererlwyptiff > 0 100 r 3 LD>= DO 100
0 OuUT Y12
supr ogr am.
NIdtO 9 v o m MOV 0 DO
ot e
h ] ) 1. When M1 is ©ONphi€ER3&r cowmmedcdhanges
LT ke DH'SrcilétrhueecdentofromtO@Nf@r i npeiqued y eo,f X&Of er ns or ft ditei on
wor toge’VF'S)mr eH NTb higlpedd)When C2h3a6n G es mt ADDOH@2 3660 n tiasc t
'”S”'UC?H lnrcan lede CXEENUREn chamgesm LO0QOKHR236 comtaset .
corr.ect. y ohighe n t\/\;}1een Y11 i £28mBi,vemebyeyxecution tofe Yddanm s
couniteerri ven by HCNT.
cycl e usfert pe ogr am.
_2 The rgsult compare(}_byWhtehne BI'Z'S(FtsheON)HhS@ﬂpeed i nsnered st itohne
instruction takes effect when extternal,, . A
) requi rsée meratt ed | n"Ntoht'ee ptrheec eidnitnegr r upt sub
pulses oq‘spftehael m'()gjh"hterinatreeNa.upits 20 r espoandds e xmercewdti east etl tye us e
|nput1rlaeIFe or ®HSICt he the interrwhen pC23x6& arneaches 2000.
instruction does not generate any )
. . . 3. Wheins MON, SM23@andsCAHEE6 veammynsgdckawn.oun
adton ettéenhsgbed counte . . .
. W %nlll\/ﬁ OFF, SM236and G23*E6 dcro wntomepr. c oun:
value is chan®a&MdDVt hroug the )
or MOV instruction. 4. Emgelrnt.o t he No.20. |.nterrupt prograr
. . and C236 |S.2q00. Driving Y20 when M10
3Like general |nstructe||oantse,d rr%uolttlhpe escan cvcle of the user
DHSCI (DHSCS, DHSCR, D y

. . cleari'n the data of oDbBbewhang®bO t bBadelf
DHS P, andi MHASMTYccan ons g g
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6.10.4 DHSPI: Triggering interrupt Instruction based on comparison of absolute high-speed output positions

LAD: Applicabl|VC2VC3
514 52 s34
|— ——< opHSPI (s (53 W it uence
IL: DH SRI) (s2) (S3) Step | en 10
Oper
Pd Ty pes Applicable soft el ement I nde
Con
S1 DINT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R a
t
S2 DINT SD
Con
S3 INT |[stan
t
Operand description . Application instance

Stbata to be coompiaglpeeodyput Theser

position, eBRktmedi NT rdaatga ng from
2147483648 to +2147483647.
S2 Hépbedtput positiaeppkl embht

ML

main phoygsamel s w:

EI

1
0H

SET SHE1 ]
range -
S3 I nteumhi@adnge orft etrhreu pit n umt SET  ameT ]
53%,4, 55, 565%,7,&%Bd 60.
Function description i
When heal oét he -S$pegébdut put posit a
el emesnteqg®HIb h26lSPI insittruecnttieorrs“z—iml—[ DHSFT 2000 50350 i
into the interrupt sSu3 pYooaqnr am Tdheesiignnnaetme
wrigaprogram to be executtheed i@“é%ﬁh%é?boé!sih&nﬁ‘mmd
I ntesuofrpotgram. speed output, and
Not e passithe

1 When data iasn webememt positi ofumbrogram
basend eirrupt is theggared. wAfitteren
speci fied

posi-ha®oednt erirsuptri ggered by a
position.
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6.10.5 DHSCR: Instruction for resetting the high-speed count comparison

LAD: Appl i cabl|VCISVC1VC2VC3VC5
|— +——_{ DHSCR  (52) (52) o) ]
I nfluence

L DHESER) (S2) (D) Step |l en 10

(0]

pder Ty pes Applicable soft el ement I nde
Con

S1 DINT |stan| KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C \Y R a
t

S2 DINT

D BOOL Y M S

s Operand description external pul ssepeed ddwentlteirglhheeefi mmpatt

SiData to be ¢ bmwipghed Q,@SIR: instruction doeadtont edérethptgeadanyy
speed coumitter DI 2 dat@unter value is BM@GWwgerdi MOV owagthi drh.e

rangifmeom-2147483648 t3dci ke gener al i nBDPHER®HSEChs, DMGICS|, pDEISZ,
+2147483647. and DH®$Btr watni dres iumeldt a,n eboutsoltylmlenb er o f
S92 Hs gbed counTtheer these instcamcoi o& xTcheeedlfi insgtr ucti ons are
applicahCe3ecamge order, @fd tlihha er instructions are not
D: Bit el ement put pu Xe%%}%gt

4The max. frequency sppepepdrtcodnbertibé

i mmedliyatreeseduti migt t he

M, S, and C regardless_)/oof_"s?'ﬂ% %%%%S DHSCI, DHSCR’iBHS_Z“CDHSF
perifodd is a C elementllblim[ltsehdalbrlyes[gpgoensneaxfldeqompcyehenmsu-'voerfre
S 2 det ai | sCh ap8fepretrtaggi de fsgpreebldi ghhptut func

s Function descripti on Application instance
A ihghpeed counter can SMZ55 Y10 LD SM255
. . A s B ] OUT Y10
interru@enl ynowlren it is " . LD M1
by t he HCNT instruct i—mm—{ wrr cess 1000 ] HCNT C255 1000
counting inpuOFEBEmmanges czs Tz0 LD C255
ON hernheal ofd he -high _||'.'|2 ‘o ) - OUT Y20
speed counteBliinsheequal—mm— mscE  zom0 Czss 11 ] LD M2
DHSCRnstruction, the bit el ement DHSCR 2000 C255 Y.
desighsghiesd ee i mmedi at 4 yWhen M1 and X725&r e olumttls OMe phase ¢
or in t heY ceaseemneodt | a and X4 in the fiort etnlpaqutad mwedeg KOf er to
el ememtuttpaidmmedi at el yl 2striohtiigome d@)When Cc2fbebn e ® mt 3H0NOhH e
This instruction canC2hbd wamigacgpd when C255 changesC2f5r5om 1

i mmedi ately outeunt tHheONédigmpaesset. Wham ebvy2(QC2tdbe executi on
result based on the detotnfpnairn & gnycottdheeser progr am.

setting for the curre&nt WhalnueM2ofitdtBh@RSCRRndpekd i nsmeetst itchre
hi glpeed counter. requirement stateNotiea iYetue tppidemetdd iafg

R Not e C255 reachegaz@lEscsamfciydlee.
1The DHSERtroeedsnto 3. When theokK3IIputahpuldse®X4t heMdm®e o ON;
wor k toguett M eHCNT t hienput oXwil seahead o0X3thsM2bh® 0§ OFF.

i nstr.ucDHSGR can be exec Mhedh X7 ¢Ktab) stshge®@®BE, c o nmtodr coaint .
correctly ohiglpween tshe wWhen M1 and X7 ar et h@2t5h5 QN writéeaX5 i
couniteerri ven by HCNT. andh®255 auxiliary contact is also clea
2. The resul t compared by t he
DHSRi nstruction takes effect when
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6.10.6 DHSZ: High-speed count range comparison instruction

LAD: Appl i cabl|VC1SVC1VCYC3VC5
— ——o pDHSZ 50 (52) (53) m)l nfluence
IL: DHST) (S2) (S3) (Dstep Ien 13
Oper .
q Ty pes Applicable soft el ement I nde
Con
S1 DINT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C \% R a
t
Con
S2 DINT |stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C \Y, R a
t
S3 DINT C
D BOOL Y M S

Operand description hi glpeed counterS2i d nREHSHestthani on.

n s

StDathto be compheed Dy I f it is Y elembrorre&spordiemg DUdpe o

hi glpeed cownttem,l NI2 dadttalhe output actioscams ¢ycperéoegyriaanr.he o
ranging -2flrdo'mM 83648, tNwot e

tl

+2147483647. 1The DHS8EZtromeedsnto waoikthedf&NTheéms.t ruct

S2.Datato be compheed DKSZ can ubedexearectllyi ®ipégd wbiedarnitvieen
hi glpeed co-bhteb| BZ dabw, HCNT.

ranging 21AdTmB83648 t20 The result compragterdu dtyi drh et @DkHeSs e f

foe

+2147483647. pul ses of-speieed hdogthnt er Tare ef oDeliEt ¢ d.e

S3: Hs gbaed C 0 u nTtheer instruction doeadiant etfeemnedmged aogyunt er

applicabhC23eCRmbgpe is changed DMQOVough MCWVe i nstructi on.

D: Bit el ement put pul .Lid&j edcetner al i nsDHSZ(DH®@Is, DHSIECS pl BH:

i mmedliyatseeta i mmift hha DHS P, andgi MHSMuccatni omess umeldt a,n elbwts by b &

andr &gardl ess ofi otdhe BdHhefpesfe instanonkteddThe 8fiinrsdtructi ons
. Function description €executed in odf'der | aaed ihsetructions a

1A ihglhpeed counter canthceoruenftoriqw hot executed.

interrupnl ynowren it i4THPiWey- freaquency speedrtcodnbertibé h

by the HCNT instructf¥QhsBlfdDHHES, DHSCI, DHSCROHSOESZucDHSF

counting inpuDFEmangelshifMigty d brye stphoen smeaxf requency and Eompre

ON. detai |l sGChapbfepretrtaggi de fsgpreehdi gimput func

2Set ttihreg bi tdes egneat ed?PPlication instance

byD, and r estehtdétwad gt LD MO

el ensent bwli hg t he 0 W boaa oo HCNT €249 1000

. LD M1

des.l gnabwkenby he value THSZ 1500 2000 s it 1 DHSZ 15002000 C249 Y10

t hikei glpeed counter i s ez LD  SM249

S1lin itshter ucti on ® OUT Y12

3. Reset ttihneg bit el e LD C249

designal,end by ¢ thtewao g OuUT Y6

bit e$ enfemlt]l owi ng t he. When MO is ONwhE€2Zch amagers® EfRr @fhp r
designabeldenhyt he valueowrdtswhdeXdt hanfgesm tCBNWNf Or i npequecy eof

thei glpeed couwmteeart er sXQ referns$ or fldidigome d@d) | Wh@2nd®hanges fro

than or SelgombBhéss othan 9904000t he C249 eaodheaent CR49sehbh@ws

fr

equas2to 1000the C249 conWhen Y& ireserniven by C
4. Reset ttihneg bit el e@®éntY6 i s deter miyrcdfehbsye rt hper sgcraanm.
desi gnab,each dleys e tt thien g 2. Wh e n M1 itsh D68 Z a tsdple d i nsneetist itchre

t wbit esemehdt owing theqoneesmantes in t'NetlorekbedsngtaendfYIY2ad o

desi gnabeldennyt he valuarefas bel ow:
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(1) C2145900: VY;¥01,ON12: The osmafpul0, VYlalenamnd aYIZcted by the sc
OF R 3. When MO is ON, if tx@N,cDSMhsBseap. flbn
(2) TERUmOS 0¥ 10 Y12:COUI’IIS downt @N,o nS MPB4ESt .

OFFY11: AON
(3) C€C2@00: Y10,Y¥241: OFF
ONA

6.10.7 DHST: High-speed count table comparison instruction

LAD: Appl i cabl|VCISVC1VC2VC3VC5
|— +—— pHST (s1) (52) (s3) N nfluence
I L: DHST) (S2) (S3) Step lengd 10
Opder Type Applicable soft el ement I nde
S1 DINT D R
s2 | it | ot
ant
S3 DINT C
, Operand description datdesi gyt eed cer aabdnetl aslhe myto u
StStaurntot t he dt & beloénopratrBesaornt can usDeHSThe nstruction
numbefr D el d®seubts)e gtheemete D el g mmtt £
wi t h conserciugibvear € U sseck citifdey 1The DHB3trmee¢dodnt o wowiki hteoget

data to be ddrp sgipeedcedbyc dobet er HCNT i ns.t rmHST onan be executed
sermambamd correspondionfg Yohuet puwh esnt hatithgpdp e ed ciosurnitveen by HCNT.

el ement . Thes Doehenotthrds et of ounr . The resul t coMpasedubyi dme
consecutive same atolnluendbteirwel v erfgfearnr ewhetnd ses eoh-abhdr@d hd gint
beonecord. are inphetefobPKS ithetruction
S2 Number of recor dh® tatlkle ranmearead b d toann yethleen -pgédd counter
17128 is changed DMOVouwgh MCVe i nstruc:
S3Hi estpeed coulehept i cabhice3bange3.-Li ke general i nsDHS @OHSLCs,
C263 DHSCS, DHSBHRSP, a)ndsbiH&zatni dres

usesli mul t a,nelbustlotthad mb e rth ecsfe
i nstr watninorns &éTcheeeaji nss$tructions

Function description

1A ihghpeed counter can conoh in i terru t
gp . . y '\ia_lxecutedp @bdeiat&mdlmhﬁeruct
when it i s driven by the HC instruction an e
. . effective and thelrfefDH®P niog &>
counting inpuOFEM®daAnges from ) . . .
i o instruction in the iwwodr 'esdeicrudte
2. When t htehtev aglipueee dofcount er 'Soﬁqyﬁle tIEISrTarlys a valid instr
the data to be ctohmpoarreadspcomrdn’mrﬁtOItYy,executed Only one instruc
el ementi sstoautteput HBhbeordcongdeéed t()jgt\?alid at the same time in t
antthe output ©b¥ eelte ceamt becen |
P ¥ ] ) ] . 4 . The max.cy sgpeortedspged he
3. The out.put action |samdrelec\6eb ttetro th Scsahﬂh_éfsyDl—lSCS DHS
the Y #®deesmegnbattheedir rent r escord DOI—PStCORUt DHSZ DHISPSt but DHGF T e @ t

t hkeesi gsataed i mmedi atel y. by theremponse frequency and

4.Iift .is desit heset h_|a'tog'hsmmhex__echte%ue:mcry.detaiI@haprﬂeﬁpeertriang
i mmedoat put operatiohm a@cncpradursdg)unide fsoprel ehiingphut *. f unct i on

Application instance
Thea btl e dahtoaasi sbhel ow:

Comparison dat
MS B | LSB

Output Y number Set/Reset Operation p
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D100=0 D101=100 D102=0 D103=1 1 Z
D104=0 D105=200 D106=1 D107=0 2 Z
D108=0 D109=300 D110=2 D111=1 3 7
4 7
D112=0 D113=300 D114=3 D115=1
Returnto 1

TheADshowrs bel ow:

SM1 100
—7 oDMov 100 D100 ]
0
H mov o D102 ] LD SM1
L DMOV 100 D100
Hoomov 1 D103 ]
oo MOV 0 D102
L Dmov 200 D104 1 MOV 1 D103
1 DMOV 200 D104
L omov 1 D106 ] MOV 1 D106
0
' omv o o7 1 MOV 0 D107
0 DMOV 300 D108
H IDmov 300 D108 1 MOV 2 D110
2
w2 D10 ] MOV 1 Dii1
) DMOV 100 D112
o mov 1 D111 1 MOV 3 Dii4
100 MOV 1 D115
H Moy 100 Diiz ] LD MO
Homovy 3 3114 ] HCNT C244 1000
1 LD M1
T mov 1 115 1 DHST D100 4 C244
Mo i
———{ HCHT  Cz44 1000 1 LD M2
. 5 ; ouT SM244
——{ IHST Dlo0 4 Cz44 1 LD C244
"z SMz44 ouT Y10
— — X
Czd44 110
— — b

1Assiigwg itnhieg i al vabDueangemdr@he table toinet tomphar stdhaes eay c |
progr am.

2. When MO is OWhexXx®D2HhHhdngesOFftRe®@Mf Or i nipeiqu @ y eo,f rXef eirn dtor u ditei «
f ohri giped@) IWhG2ndadhanfeomtHANNOthe sCx44 iand when C244 changes
the C244Whenr 46t is driven by Ci2dledt, e rtmhien eedk elcy ttt theas socf a prrlddyg ¢ b €
3. When M1 tihéHSGN &ipeled i nseeucsrtddowdi r smantesd pnet'®@dfe@gthe DHS
hi glpeed instructionstdarteabf e oantdhoee inpp @ewsfoooNR afecor dNoonlyr a€ bk
is compl eted. ofhenmdxtmpraerciosrodn can be entered onmpafetedtthdepr
comparithe lodst recoil detsstroc o nhpel ectoentlp drihiessan reand &s&tSM@a&8i. n SD90
indicates Nbhetoeberdompared currently while SD88 and SD89 i
comparison r eseuidmmeidsrmnegbydt esessofin cycl e.

4. When M2 is ON,aQRM24 soi0owtiQNM2 i s OFF, &rivR24#44 i so paFtF,
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6.10.8 DHSP: Instruction for pulse output based on high-speed count table comparison
LAD: Appl i cabl|VCISVC1VC2VC3VCh
|— +—L opDHsp (s (52) (53) ]
Influence
I L: DHSR) (Ss2) (S3) Step lend10
Oper .
d Type Applicable soft el ement I nde
S1 DINT D R
Con
S2 INT |stan
t
S3 DINT c
., Operand description . Note
S1Stauwntof t he daa beloénopratrBesaornt 1TheH®Ii nstrueedont o wowikt hteoget
numbofr D el é@®eurbts)e gtharmete D el emdlfCtNsT i ns.DH®Bctainome executed col
wi t h conseraiudribvear ® u ssede citiltey when htiggpeed counter is driven

data to be tclhmpgpeadd bypnnattehe 2. WhEd8P Dis used in conjuncti
dat a outputted to . SDBIbe abddatS®8Transmitted heeS8Dd8dt amhde ¢
el ensecnadnnecttéhdeseo four consecuftn e@uesnenyie alwit poafmeMEBY. det ai | s,

numbeaere® collectivelyecaerdfeérredttoo Ph&Ynénstruction.
S2 Number of recotrdh®E tatlkle raommM@earldd you want to stop the con
171238 need to seaestenthe od®&tD86 and SD8°
S3 Hspgbed couehiepti cabice3bangece! ! of the comparison table t
DHST and DHSP instructions ar e

C263

. . . instruction is not counted 1in

N Function description )

) ~of other high speed instructio
1A ihgshpeed counter can coohy in Ir']l'theerrrrlrjesaurletc? €y Pihe rDtIrItStlon
when it i s driven by the HCNTffleré%trwhct extéréap;h 4l se8nD
counting inpuOFE®dAnges from . e .

h htehter asl ; . are ||n]5héteﬁolids tmetruction
2.h w endt temrevag;hrpLeeedocounter (;sg(?tqg?aaéf)omnyetf/ham Spgbdd counter
theompardsto _t_e cur,Sae.aa °of g chan%ed DthnCrVouogrh MOhVe i nstruc
SD87 are modified according to ﬁutpu of currsnt
dat a 5. Lk e general inst DHEDLNGI,, mL
;( _ ) ded . DHSCS, DHSC%, DH}SlTnstarnLd(atlchBrEs
3. 'd 't s neede hto d’“a © ”SS_Eeﬁirr%@ﬂtaar,"nIebeu‘s?ﬂo;&“rfm&‘mgerthgosfe
speed output or ofher data asgingRPidkints exrldeed hEsPhctions
tocartain table, use DHSP tablg gempah! PRNgplEl hishb?hmeruct
For instance, user can assign §P86 and SD§7 Igdouple
e ectrve an therefore not ex
wor d) as t he output frequency o]peran%__of_ PLSY . )
. . 6 I BMaPi ds i nstthnesetri dmsitmuc
instruction t o mak e PLSY outlyut frequenc%/ ad] ust .
. . HSTeot executed, 'on theakodtr
according to table comparison result. . .
] h instructiiommot RKSEoUteidmset ruct i
3. vawsebd DHS’]I-%II’UCIIOI’] W en yPBHg?p%rtc%%ls\/Ba)dld at time same'f
user pragenamnione the a.-spegdmenutseorf phr'oﬂgGratmhmers are invalid.
out put or dasheda dearttdaanl e . Fo; The ma fre enc o8 odt o
exampl e, SD86 and SD8 7 (doubl'e word)S' q eHL y Al
. . count r of yldiles(P €sDHSCS, DHS
speciafsi ¢dhe output fsomdgqudrec\PLSKer an )
. . DHSCR, DHS Z, DHS®Pst ouc PH&Af edt
i nstr sot iasn,tbh@adPLSY output frequenc
. by "ther xonegeudncy and compr
according to the table compari,son resul't . .
frequémecy.det ai | Gh a pri8€ipeertr iah g
gui de fspreeldi gmput functi on
s Application instance
Tabl e data is shown as bel ow:
| Comparison dat Data outputted to Oper atoicoens spr
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MS B LSB MS B LSB
D100=0 D101=100 D102=0 D103=1 1 Z
D104=0 D105=200 D106=0 D107=2 2 7
D108=0 D109=300 D110=0 D111=3 3 Z
4 7
D112=0 D113=100 D114=0 D115=4 Return from 1

TheADshows bel ow:

M1 100
——{ mmov 100 D100 ]
o
L mov i] ninz ] LD SM1
1 DMOV 100 D100
o omov 1 D103 ]
200 MOV 0 D102
H Dmov =200 D104 1 MOV 1 D103
] DMOV 200 D104
f movoo og ] MOV 0 D106
z
Lomv oz mor ] mMov 2 DI107
- DMOV 300 D108
H Dmov 300 0108 ] MOV 0 D110
0 MOV 3 D111
r mov 0o niio ]
5 DMOV 100 D112
o omovr 3 D11t ] MOV 0 D114
100 MOV 4 D115
H mmov 100 D11z ] LD MO
o
[ oy 0 Ii14 ] HCNT C244 1000
4 LD M1
T mov 4 D115 ] DHSP D100 4 C244
—-—[WID HCHT 2244 1000 LD M2
" - ]D ouT SM244
@B DHSF D100 4 244 ] LD C244
nz M4 ouT Y10
— 2 LD M3
C244 T10
. 5 PLSY SD86 0 YO
n3 1 OFF
—— PLSY  SDLE0 0 10 1

1 Assiigug itnhieg i al vaDueandeDdro@he table toinet tomphar stdhaes eay c |
progr am.

2. When MO is OWhex®D2HhdngesORtRSONTf Or i mipeiqu ad y eo,f rXedf eirn gtor u chtei «
f ohri gipe d@) IWhGE2ndddhanfeomtdHuNNOthe C244 is set and when C244
the C244Whenr &46tis driven by Ci2dett,ertrhien eedk elcyu ttt theas socfa prrildy ¢ b &
3. When M1l tihfgH®N i gtpdeed i nme etusrtddowmi r smantets in t'Net prekcR dDHS§
hi gppeed instructi onsNoarlttsotth bbb m & htdhemenperrdfsooM2 r ecor dhoonlly &
record is compl etoefd ndibdte reecmpar icacin be entered onlyafter the
the compdmnrnisitomecordiitstsammplhet ed,fhp arsitagreamdatSM83. SD90 i ndi
the rNoc.ortdko be compared currently while SD88 and SD89 indica
result tiesdmometdpate gdrydt bessobfhheyaeltput oper andecso nmopbatraiigaoend iarfttoe
SD86 andwisiD8fMof saffected bVyfthedovswasntopyalte . hhéehetasbmpgwuson
needseto the data sent to SD86 and SD87 by the final table to

4. When M2 is ON,aQB8M2d4wwoswiAOM2 i s OFF, &rvMR2A44 icso pQFtF,

165



VC Seri ekLMiRrroogr ammi ng Manual Application i ns

6.10.9 SPD: Frequency measuring instruction

LAD: Appl i cabl|VCISVC1VC2VC3VC5
— —_ sep 5w (52} o) N nfluence
IL: gm0 ) (82) (D) Step leng7?
(0]
pder Ty pes Applicable soft el ement I nde
S1 BOOL X
Con
S2 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R a
t
D INT D \% R a
) Operand description MO
Stinput .pedditnabl eXOrXamge: | e
S2Time wunit for i npums pn@irr:mmddetectio)<0 : M
S2>0
D:Pul se detection dhadmmhesotuortage urblll@ur,emvalbél\ D10: Meghsured r’fr
vafue

val eexceeds 66a8bhomatic isverfl pw
per f or med

. Function description looms . 1000ms
Detecting the numbeiX7ofwiitrhpuwt tphiel ses of X0
speci fied time (ms), and storing the obtained result i t he

designated soft el ement unit.

- Notve mofj\,\,\
1Ther e airdwaomf | i ctSPbDe tamnede HCNT,
external inpaud pwltseerForpgpdaeat &i.| s D12Elapsedt|me(ms)
ref eGhatp8'@petriaggi de fsopre ehdi pguht
func'fioonuse
2. Fdr ®i€e input pwinhhhisnotf h&PDamg
of XO07. to X
3. Thepurdasxe i nput frequearcdy of $P
an detectbon maythecunputf frequle

exceséOkHz.

Input X0

N Application instance
MO )
PLSY 10000 0] il 1
MO ux:} 10000
SFD D 1000 010 ] N (fpn) .
L D S MO Proximity switch
PLSYL0OOODO 0 YO0 n Pulse/round
LD MO 1.Couhngh.e i nput pul se designa
SPD X 0 1000 D10 1000m@m% g tiomtgh e count. result to
The time sequence o0 ehaWhorasoOf ISrM:logn MO ;I s ON, 1 ®uwhdenhntDl1
bel ow: a P a Py gW|thza|m%)J_’LZO0|(I§sknat[;)hsezad ti me w

1000ms.

2. Doaf11a0 i s propocttatoinan tshme d@ ch
above diagram.

3Counti ngvemrhe0 changes from O
storing the c®dmt iang ewa&lrye s 0i0r
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6.10.10 PLSY: High-speed pulse output instruction

LAD: Appl i cabl|VC1ISVC1VC2VC3
|— +—{ PLsY (50 {52 ) ]
Influence

I L: PLSY) (S2) (D) Step leng?9

(0]

pder Ty pes Applicable soft el ement I nde
Con

S1 DINT |stan| KnX KnY KnM KnS | KnLM | KnSM D SD C \Y R a
t
Con

S2 DINT (stan| KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C \% R a
t

D BOOL Y

N Operand description instructions, it portreqgfuirdl

StSpeciffrieequency (Hz) transhiestconnddtcedr esponding

Whe&81li sot within thessleitralmnlghe@tmmgéNhetnhethe 0 @ © pdmote swamvaett or m t
thenstructi ond |dpeegraalosdasitde m hardwa{ree instruction opnecrraenads,e it
resoumceupi ed. WhenSllksehamcgretderwthlcifgad current ofthehlhandirans
t he instructi ono uitspfurteugnune nncgy, ct hhaeﬂwogagd% OnA)

accordingly. 5 When hihglpeed inssrexticane

S2Number of genePaSpd pul ses effeci{iwelwding out put cCom

I f the setnodpewianhd ni sthet&ettswrsger%anratlons poonr ttenreea § a che  On |y

. h e | i
reports that the |nslttne1cp)wlos1eoqbceet$nmlo pge.ql ugaﬁe,‘ output inst
caot. her |ns ru&:tl\%ns operat
owtuband no system hardware resource is occupie hen
S2 stbprepul se al ways outputs when tl?e |Uh$@Utlrtuckzlclieohnp:r§2\_/éln§&{UUCt
I f the cGQRndlraangdddl e t he |nstruct|ZoE ‘alrsat?e%efllnllgng,u a®i giptemput

tput p awisntng, tdre PWM (or
i nstr ucothitcan nt os e paapeae dk rhulgsh
out put fferent output points
) S ) 7. When mul tiple P WM, PL
Generatspgcidmeuoft héigpeed pulse giryctions operatefiomstth
outputaccording to the freqilency \Fef)l‘?i%dsftir%%tt?)bhtehceou'tnpsottrsuscttzitc
outphtei glpeed pulses, the load cugqg@ndyPatvenhi®d Ui Pirbu ¢ taif o resc

t hehange takesnexthermd drih vene
D: Hspbaed pulse output point.
Function description

transi stPdr€ onfe etdlsleatregneb@egh ut it CanBtat e ot ptulise poi nt
exceed the rated load current. 8. Similar t-op e e t h eitni sohnrsg h
» Note ( DHSCS, DHSCR, DHSZ, abHSP,

1ThPLE neeadotpiter ansi stor output meEeThhrLYNEN nsteaddmera t he
th@lL€arexecuthbaggpeed pulse outppggquiirtemehdmpeddri mp uptp eaendd h
required to use the |Ith&d CcpwtitentyspeLiddtefutbyYin the system.
transistor described bel ow.

. Appllcatlon instance
3. The outmutsi stocyi tfoft PLSY, PWM 7 ot - QFF
FLSY 1000 10000 T1 ]
shows foll ows. o
FLSY 1000 10000 o ]
Load
resistanci pLC LD M1
Extema|powe,supp|y: PLSY 1000 10000 Y1
PLSY 1000 10000 YO

<— 100 mA

4 With the | arglke | ORH thwmesemdi,sttor i s
relati vévhenl erngc uRWM,g RLhSPL SR
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P 3. SM2ag7s@et o c arhter mlut pudnti | @f
ulses ——————

vol | [T T1 1 [1 S M2 9i0s utseanttrhoel output of
| Lt Frequency (1000) wheBM9O0 i s 1, t heofo LNtipUt

di sabl ed.
Pulses ——» .

Ylm f 4 . SM271 ahnhddbtva® gdoutspdt f|
N '« Frequency (1000) YO ande¥pecthiBvefllyag is cl ea

t heut psompl et edO0 i s OFF.

1. When Ml is Oafel600puputbesughy YOs@ihdio tlhtee MSB eofnumber of
ports at the f r eaghude npcuyl S@Stom@@dezY-OOUtputsipnuIPsLéY and PLSR in

after 10000 pul ses acrheapoguetspnmtOFeFd.SDV\_ILhGeln iMnlOIi c attehse trhuemblLeS'B ooff
t o ON, IFthdleIXﬂ)tjartV\SHVElnIS OFF, theou OpruttsipnuIPsLéSY and PLSR inst
out put i s OFF.

_SD1800 i ndi cattetse trhierhtkR8B o f
2'tThf d“t{ CrcFe oa:Ba?f@Efszg%uﬁﬁprMsyisY and PLSR inst
ou u contro is no a ecte e can cycle n i s n

P . ySD181 s|ndica¥tehse tn%uembLeSrB oof?1
by hient err tiplkeisgh Aftrequency output, the output du r¥ .
. out_lput3|pnuIPst6Y and PLSR inst
cycdtt he Ysiporrtel ated to the | oad. he wavefor ms o
obtained from the output terminaq's gﬁ)%lll?geolatcgé] tboelttr:ﬂqltg)m'gfgleﬁ
out put |l oad. When the load canndMO¥xicieed Stqwg_omg\(_e'd' I oad
current, the smaller the |l oad, tkﬁeu-%Q"ot’sherqc'utgl"]*%““o”uei‘rp'urfgwavefo
to the set operand. 7. |I'f yasewdrhte tnawmber of in
control the output pulse fr
to the DHSPfdamsdetuaxitlion
6.10.11 PLSR: Instruction for count pulse output with acceleration/deceleration
LAD: Appl i cabl|VCISVC1VC2VC3
|— —— PSR 0 (52) (53) Dt uence
I L: PLSR) (S2) (S3) (DStep l end10
Opder Type Applicable soft el ement I nde
s1 INT CO:tSta ';n KnY | KnM | KnS [KnLM [KnSM| D | SD | C T \% z R a
Consta | Kn L
S2 DINT ot X KnY | KnM | KnS [KnLM [KnSM| D | SD | C \% R a
Consta | Kn L
S3 INT ot X KnY | KnM | KnS [KnLM [KnSM| D | SD | C T \% z R a
D1 BOOL Y
Operand description | 51S%X100093,s reganfeodlakt he
St Max frequency (HE2006et ¢ Hb)SY Sithfig@gpes amet of Bh®Brinstruct
h I i li
I f t he soppeecriiafmde ad ect |l y i s largearln(?htanez%%%%’eri%t||unrm/caée¢ta|enrat
\ :
isreated as 20000, tt isat eds akesBl PRDIROPP3 i s regeﬂrgd)élql,tae S2
I n that sysse,m tame error, indiCastyisntbeerpﬁag{astaﬁn@t\pdﬁ“@éhﬁﬂr|ns.truc1
of the instructiogn ampgperd i LNdnyiejgcceleratiamkceedal ar at

pul se is outputted by default.

S2Total number ofPLoSut.puSte tptualbsleed hrea nsgpeb@dge i s evenly duvi dgd
11i@147483647t.the setnotpewianki ritkhe accel eration/ dercedcsht @i on

randeceystemsnapertror, indicatPhdOthat the

val ue of the instrucotuitoprutepenrdxnddsipmednpal sd, output point

pul se, and no haodwaspomeéimgscreusncti on description

instruction is occupied. The PLSR instigshpeed psl sae hoi

S3Accel eldeadeloatriathé o(nms) instruction with acceleration/
di mension transmission. Tar ge!
frequencyy,e toluda ppal i s accelera
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after the number of output pul ses reaches the preset
value, the pulse output is decelerated evenly.
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The operation protessows.nghdwmguire the

S1 max. frequency: 10-20000 Hz

19 7

A

Output: YO or Y1 Speed change in

one step is at most
1/10 of S1

ipeed_ S2 total number of hSpeeFJ
change: output pulses: 110- change: 10
10steps | 5 147 483,647 PLS steps

\

S3 acceleration time S3 deceleration time Time (sec)

Not e

1. The output frequelniY 0BHOf tthhe Iimwlitsausxctaone outPurctheadgeomhen
speed variation during accelerat OfRd d@N,el tetraautmdoxdd a ippult B58ces s t |
range, thiesopested automatically WhietnBiM ©ORRE, rtameggeport out pui
Thsi i nstirsucctt ieofnf ect ed by the scan 2cychpkrsaardeot hangdeuritnhge

2The PLCs needr daosuseot hehbheipgthh . Deuxreicnugt i oinn sotf r utdhteiy opra, o eeeds s
speed pul &leoeutuptuptu ttirsa coinmteacw rdi ngaccording to t hev adfgiadr gfirhde wk
to the specified | oad current. Thneewvaopénamd vadbetcadimerm!| ¥ r ovh e

output tearminmnalsated to the user'shanudestYdermON When

the |l oad cannot exceed the rated3l o&@M2e7s0etcb € B & rhtet boku t SWiail Ilaeg r
l oad, the closer the output wavefM2Wioss ufs@ dh htehoes €d u toPetr ad .
3.Whenthieglpeed i ndtsruexeownt ed e f fwehcetld M2e710y 029 0SM s 1, sut pu
(including outpwt heomplpetriaam) ns onr rtehseptosraltnlney o ut pduits apboliendt.s
portanealid. Only -swheenrd tphud sdi oMt pEM271 anddiBeMa® loutspht f |
instructioaaotBei nivestiductions opevy@t entdhieslpreartti vel y. The c
4. ibgtPWGR instructions casnpeoebdt ai 8 Ms7elprar28Mies h iOghre hhe ut p wst
pul se atotupg ptut posinhg, tloe PWM (orcofmpSRY ed or TM6é terrGFsFponoc
instrucabhtoami nt osepapaeed Mmulgdeet outPM271 or SM@Pelhhes oQUNt put i s
di fferent output points. on

5. When multiple PWM, PLSY or PLSRSO 6930 8 Cotrgspgpidso: oper at e on
the same fporsti,nstabdreuad t i tohne coountt pruotl ss t ai)%DlGO: The MSB of the number of the YO

of pdorttahladt eal i d i nshouchif Geatdedodhe output pulses in PLSY and PLSR

of awteputs. point instructions.

6. Similar t-epeedher nshirgletions (2P4bH$6%:She LSB of the number of the YO
DHSCR, DHS Z, DHiS"IFH,CNDTHﬁFELI nstruction OUtpUt pulses in PLSY and PLSR
needsneted the requi-spmedtsnpot &ndhhjis8Riions.

speed pultsénoshpusystem. 3) SD180: The MSB of the number of the Y1
. Application instance output pulses in PLSY and PLSR
’—2—[ PLSR 10 110 1000 ?'ll?F ] instructions.
OFF 4) SD181: The LSB of the number of the Y1
ek e He 1000 e : output pulses in PLSY and PLSR
LD MO instructions.
PLSR 10 110 1000 Y1 6. SPIBD8 0 can bet hmodigfhi e
PLSR 10 110 1000 YO "DMOV | | | SO 60 "MD" | | |

1. Wheins MON, apwl eud put t hrough Y0OGDa&a"tYhlroopuogrd stiter i ng.
at the setanfd eguwlemecgpoopped 10after 1
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6.10.12 PLS: Envelopepulse output instruction

LAD: Appl i cabl|VC1VC2VC3
— ——< s G2 (s2) 01} ] L ntluence
IL: P(S1) (S2) (D1) Step leng7
Oper .

d Type Applicable soft el ement I nde

Const .

s1 INT ant KnX | KnY | KnM | KnS [KnLM [KnSM| D | SD | C T \% z R a

s2 | DINT C::ft KnX | KnY | KnM | KnS |KnLM|knsm| D | sD | c v R i

D1 BOOL Y
Operand description
S1: Start address of D element designated by the DMOV Max. speed Dn~ 4M
parameter MOV Min. speed DA* 4M~ 2
S2: Number of the output segments. Range: 0~ 2 5 5 . MOV Acc eleration time D~ 4MT 3
D1: High-speed pulse output point, MOV Deceleration time Dn  4M 4
Function description

) o ] ] ) Not e
1. Using the Auto Studio instruction wizard to generate . . .
. . . , 1. It is recommended to use the PLS instruction
the PLS instruction, which can be called like . . . .
generated by the PTO instruction wizard. If you write

subprograms. When the energy flow is turned on, the
system outputsthe corresponding pulses according to
the configuration. You can control ON or OFF of the
pulse generator and set the frequency and pulse number.
2. There is no output when the segment number is 0.
3. High-speed pulse output can be turned off by setting
SM270,SM290 and SM310 to ON, and other flag bits are
shared with high-speed outputs.
4. The contents of the subprogram PLS_SET generated
by the Auto Studio software are as follows (set n as its D
element number and M as the total number of the
segments):

LD SMO

DMOV Frequency of the first segment procedure

Dn

DMOV Pulse number of

procedure Dn~ 2

the first segment

DMOQOV Frequency of
procedure Dn 4

the second segment

DMOV Pulse number of the second segment
procedure Dn 6

DMOV Frequency of the third segment procedure
Dn 8

DMOQOV Pulse number
procedure Dn 10

of the third segment

ééé

DMOV Frequency of the M segment procedure Dn
T 4M 4

DMOV Pulse number of the M segment procedure
Dn 4M 2

171

the PLS instruction manually, note that the number of
pulses in each procedure cannot be too small. At the set
acceleration speed, the number of pulses in each
procedure must be larger than the min. number of pulses
required for the frequency conversion.

2. P i

procefumal, cates

ndisctahee numbpeld sed

t he

F.xanlw ndicatespbedmardemidn

ndi

ti
1) When the speed of the procedure N is larger than
that of procedure N-1, the number of the pulses in
the procedure N need to meet the following
conditions:

2 (FN + FN—1)3 (FN - FN—1)3 Tup

20008 (F,a - Foin)

t he
ms .

andTew andTiwm i cat e

decel eration me i n

2) When the speed of procedure N is less than that
of procedure N-1, the number of the pulses in the
procedure N need to meet the following conditions:
p2 (FN + FN-1)3 (FN - FN-1)3 Td
2000 (Fryay - Finin)

own

3. In particular:
1) When N=1, the frequency of the procedure N 1
takes F.,, and then F, is put into the above
formula.

2) When the number of procedures is 1, namely
there is only one segment, the number of the pulses
needs to meet the following condition:

cart ai

n s

n

frequency

accel
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p2 (Pt Fmn)® (F- Fon)® (Tup + Taoun) to the user's output |l oad. Whe
2000 (Fpax - Frin) the rated | oad current, the sm
3) The number of the pulses in the last procedure output waveform is to the set
needs tomeet the following formula: S When hitghpee ed I nsitsr uexiecmt e
P2(FM+FM,1)3(FM-FM,1)30'up+Tdown) effectf{ivec¢lyudi ng out put c omp

2000 (F,. - F operations por tibneveas a nde Only

min)
4) The frequency designated in each procedure
needs to be within the setting range of the max. or
min.speed.
4The PLCs neetdrdmsiusteot hiwlueé put
hi glpeed pul se¢ heoutput, tiransistor

6 . PIPESFPLSangositioni ngcamst
0]

W

hi gipeed pul se output cBnsheuwct
instructions operate this port

r

ubglrhltbrl] lpeewdl spet hr ouglht piog t eo
al lowed to use thesepdadtpulcs

n tpgn§fimq_h%ort at t he

. ... output o0
conneatedrding to the speC|f|eclll Ipoad cur
waveforms obtai ntedt efrrnoimm alhsea roeu trpeul at ed

6.10.13 PWM: Pulse output instruction

LAD: Appl i aeohllgyC1S VC1VC2VC3
— +——oL prwm S0 (52) @ linfiluence
I L: PMWa1L ) (s2) (D) Step lengy
Oper Typ{ Applicable soft el ement I nde

Consta ~
S1 INT nt KnX | KnY | KnM KnS | KnLM | KnSM| D SD C T \% Z R a
S2 INT Co:tsta KnX | KnY | KnM KnS | KnLM | KnSM| D SD C T \Y z R a
D BOOL Y

s Operand description 2. The wsaovbetfaoirnne o h & utopru t
StAssigned pulse width (ms/us) terminal s atrreesréoluatpaud tl o a
Settabl 6§ I2amh67e,:( mBHins | ar ger tthkean 3\/\éh7e6n7,md1>e\)utput current s
. smal l er t he | oad, t he c

system trlegto mtslger uct i ioml logpgadaynah @ m )

. . waveform is to the ©6et 0 |
har dwar e irsecsoowpicead . .
¢ h ) e woif | h ) b . out phlei glpeed sputbe | oad c
|f the Sdindfeatgedle the instrietiof, i, tyli! 49 oisitneorLcs n

outputi plus s ecdhawhgen SMBLi2s iisn Ot,he Bnit

ellarge enothl wianlgenmodt ed

ofms;when SM2®B2i § sin,tthe. unit of
S2Assigned pulse cycle (ms)

|l ogdrrent .

3When hihgelpeed inistrexedcwne

Settabl & 3F2ahGgenhdare set oapdr avid hii: etfhfeec((iirvcelllyding output cor
setting rhegseystem reports that tfd)fbreétnisdﬁsuCbhpoolﬂrht%ﬁ%hﬁniéé.i$D|

i 11 etghael ,pul se doeandnono osypuem haydemp rtehsep eneidghpul se out put
resource is occupied. i nvalamdher instructions

of

I f the G&a@nstreantwwdl e the instruction ijgsd URVBMONEst FDEti ons c a

outtpupiladso odhawhben SMBlAsisnOthe uBkehbaPhte patsetpyt mednys

ms;when SM8%liissih, tlhe. unit of t he PLSY (or PLSR)btianatr
S2needs to be | argfi oDhamwhmysegmalsdparhdtgdpepd| se awtipdter ent
repsoramper andaomrdo yst em riesscocupcieed . out potts
D: Hspbed pulse output point. 5. Wh e n mul tiple P WM, PL
s Function description instructions operatéiontt!
The PWM whuwlsseet put Svlachtdh tihse pul se & @dilingstirsuct itome cowttpwtl sst at
S2 s out ptuhtet epdosattg a3l e d portt hleadvad i d i nsthoucafbes
Not e t het at e owft ptulise poi nt

1. WBeinstOri glpeed outpui spatoFagst pft Similar topeedheirnshirgl
Whe8ES2t htei glped outputipomrtomaysput (PHSCS, DHSCR, DHSZ,anHSP,
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HCNT)hRWMi nstroeé¢daeted
hi glpekediOn t he system.

the requiremvhrtrtt sfopul ssen@Wi dtsh pul se ¢

s Appl i cnesttiaorc ei
Mo OFF
FiM 40 200 o
OFF
PR 40 200 1
LD MO
P WM 40 200 YO
P WM 40 200 Y1
— —t
Control /TO
Yo H T instructipn in
the left figure
To
— et
Control t/TO
Y1 H T instruction in
the left figure
To

173

1. When MO0 iasndNYLlheuP@WMt
pulssse th theOwaddhdydd fe
200 .msWhen MO is ORFRF.t hec
The output state is not E:
cycl e.

2SM270 is used to disable
whil 298M used to disable t
When SM270 aardeNSNi2ef 0 pat

st ped

3. SM271 amnacdbi@a® gout put
of YwWad arédspectheml WO Ws OF
SM271 and SORP.1 are
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6.11 Control calculation instructions

6.11.1 PID: Function instruction

LAD: Appli cabl|VC1SVC1VC2VC3VC5
— ——<L P sV (52} (s3) @ il uence
L P(B1) (S2) (S3) [step leng?9
Opder Ty pes Applicable soft el ement I nde
S1 INT D R a
S2 INT D R a
S3 INT D R a
D INT D R a
) Operand description S318Alarm sedf vtaHeuePl D o
D:Oper at i omutrfedMyheeax ec utthppm@ gr am variation (negati @@ <cha
S1Set target value (SV) 3276whe(n2biamiét 88 1are 1
S2Current measurement value (PV) and O respectively).
S3 Sampil ne. GRE)~ 312767 (ms). |t need tSEtb e ad eutet |peiqhvehre |Ramigte :
thame calculation ti me 32768276wWwhe(n2 balmdt 68
S3 1:Word for scettitoinngdtihagpera/ | ower i mLlareufcandnl respective
Bi Set value and defi S319 PID alarm output.
it
0 1 A Bit 0: Input variatior
0 Positive fegdback Adverse feedback overfl ows.
1 ilrr:\;/):lti(;/arlatlon alarm Input variation alarm valid A Bit 1: I nput wvariatior
— overfl ows.
Output variation alarm - .
2 invalid Output variation alarm valid A Bit 2 - Out put vari a
3~4 Reserved chame) overfl ows.
5 uOUtZLrJ/tI(;/viLurﬁimit value Output value upper/lower A Bt . output vartat
SZEJ s invalid limit value setup is valid change) overfl ows.
P I'n whSi3¢®3 6are mandaéepory
6~15 Reserved _ =3
— = set o e rvamsdd el S3 19
S32 Input fil(tWHang@9&hn.s tWhnetn i t O,therirs_e
. . . . areoptuisemals e ts. Yoopoearsieen d
i 80 inpiungfilter .
_ ) the operand ®I Dhiosghut!i
S3 3 Proporti analklg&3ad mebl[Kp) wi zafdAutao Studio
S34 Integr alaRtgi@B8e 7(@TI11)0 0 m/d n ittis @unctionopdésn

i proceeda®( no
S35 Different aR
no differential
S36: DifferentRm
it is
S37°S3 14nternal
S315Al arm sedf
Rangé3 D7 whehilt
S316Al arm seotf

Rangeé3d7@henlb88 1i s

S317Al ar m s eotf
Rang€@3Q@7§#Mh én 2
respectively).
Set

2 amidt 88 1lare O

integral).

Q@doih . M) i t i s
gai n.

G@B2MET (TBM)en O

proocoedsefiemrnsnti al

ddtoa Pédi otper ati on
vtaHewuePI D i nput
88 1is 1).
vtahheuePI D i nput
1) .
vtiahleuePl D out put

abdyd &3 lare 1

val uet pulptptelre |IRa3 @& 5832 7@ Hen
and 1

174

vari ati

vari at.i

and

respectively).

1 PerformPh® ©bpewhaetni otnh e
dher @y i 81 owt hssa nvpalliindg atnic
is reached.

2Mul tRIpDei nstruction can
simultabgousll y i plne Itiimnet:
on { beepmberBut yomoheed
that the S1D S»ft S22 em
I‘cl)Smlg Pshgle\éebg/h%q"ngee)o'per
overl ayed.

g T h(gnew ait 4 vies FPRPWEEIab | e
ti med interru@t gsewnbep rad

vari at iSom P(rpgx8d radm e i @ s Yayp am

toh¢ @ n diytoiuo nn eceodn ftior m oper
set uni t andnal epiogdes
dat aSo7before exkeRlUDiI ng

instrAction.
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Application

4 The input filctaear ismgp athtanndgtlessn acf r e

Output value

val ue. 1/~ Without output limits
A No output {

S3+17 A

5Thei fdf er ent iealstegdarianmacteiann ge of out put| UYrant =
S3+18

6. Acti onSetii nigfeotriwtapsoidl t i ve feedback) 4dndwihce
acti(oandsver sa kffeetdibe vshaidtt &8 & 1.

OQutput upper/ | oweryolsiemihteus ptiti n|g: Wh e n

c

pper /| otwe wbad b iii tami®t 68 lar@N and OFF
espectively) , tPhielz ainnt le@ r g Irf er voéme tme do f
ecoming .t ofohuet pugeval ue i s shown as bel ow:

r
b
8. Al ar m s eytotui nsgetu tViphueen u p p etrd Ivbaelié @ 3 It,ibrifii ts ON, b iatn H25t iGsB FON,
t

hRI'D instructi o@ cvampatiepmndatwietviaS3ues$sH 18 | f the

current

i ns

v al

the preset value, Pl D crog g erstpo naln najl ®3uind@ r&emad ethh d snmedkieantgd li y

t hRRI D i ns.t rlunc ttihoimsa nvamgqtnhilet®aiiv ar i ad u roroeurt tp b és vasrhea @ n

as

bel

Input variatior L
Input variation

| Samping

|

|

|

Negative }
M

|

|
|
| . } } times
N [ » times Negative | |
change \ h > i /-
Alarm flag | change
2 Alarm flag | |

‘ [

S3+1¢ ‘ ‘ ‘
bit 0 |ON| OFF I S3+1¢

I bitz] ON | OFF I

S3+1¢ [
bit 1 S3+1¢

OFF oFF ’—‘

N bit 2

e}

Positive "
Positive> —
change ‘ |
0 | change | Samping
0

9Basic expt bBRIsD oinnsotfructi on

Acti o
. Pl D expression
direct
AMY =KP<[(EVn— EV a1 +¥E‘J n+Dn}
I
. EVn = PVni-1- SV
Positive T
action Doz 1% (PVart PV 2- 2PVi- 1)+ — 1% s,
Ts+Wb* To Tst+Wb* To
MVh=§ qpM\
AMY =KP{(EV,.— EV a1 +¥E‘J n+Dn}
1
EVn=SV- PVrt-1
Reverse - b+ T
action Dn=———=——(2PVir- 1- PVat- PVar- 2)+ ——<——*Dn.1
Tst+b* To Tst+b* To
MVn=§ MV
Symbdbdscriptisdbown bel ow:
Sy mb o Description Symbol Description
EVn Current sampling deviation Dn Current differential item
EVn-1 Deviation before one cycle Dn- 1 Differential item before one cycle
SV Target value KP Proportional gain
PVt Current sampling value (after filtering) Ts Sampling cycle
Sampling value before one cycle (after

PVht- 1 . .p 9 yele ( T Integral time
filtering)
Sampling value before two cycles (after

PVii- 2 . .p 9 4 ( To Differential time
filtering)

MV Output variation b Differential gain

MV Current operation quantity

Application instance

o W:

/PI D inititahceionatriobsppekaneusaemea i nitiadnlzyey drmee.operands

L D SM1 /hiltialieaecowdedonl y
MOV 1000 D500 / /le®i ngt atrhgeet val ue

175
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MOV 500 D510 /'l Sampling ti me327Tes?) .( "sa)n.gel:t Ineeds to be | ¢
/' /' calculation ti me

MOV 7 D511 /Action direction

MOV 70 D512 Mnput filtétURaggEDHYPWhren it i snoO,i ntpluer & iil«

MOV 100 D513 /IRroportional gai3m 7(ewyd) . Range: 1

MOV 25 D514 /l/ntegral time&32T6Y. (Ra@GQmMS)i0t Whenpridc dsss éd
IP(no integral)

MOV 0 D515 /Di fferential gaiomb] KDWhemRaingei: s D0 eremeral i s

MOV 63 D516 /Di fferential tT3R7@7WD)I1Ramg)eme Wim@n di f fies e

/plrocessing

FMOV 0 D517 8 /Ql eaarg the area for ofoMPilmgoplke atti @ams i

MOV 2000 D525 /' N Ar madaoté vt he i nput variation 3(2p706s7i ti ve ch

MOV 2000 D526 /' N Ar m seotf vhaplautei vari ati on .( rReagiaBed: A7 change)

MOV 2000 D527 /Al arm set wuatlpuuet ovfartihaet i on RpOYE2Z7@2 change

MOV 2000 D528 /Al arm set wuatlpuuet ovfartihaet i on. (Fheerdae:v8 @ change

/Rl D instruction execution operation

L D MO /Us ecront eRIID operation program

PI D D500 D501 D5/P0 DD5MW3truction: PID S1 S2 S3
TheAD ofbovhee ianstruction is shownBle®luow:edkeas ntad ¢ i ndtaot at hree gi st

el 1000 outside of the Saving Range.
— ——{ Nov 1000 D500 ] . . .
cl earLD SNMWOV 0 D*n* *t*hoep &riatsiton.
500
L Moy 500 D510 ] 2Th®l D instruction ceedegctubi o
L owv 1ew - : data registeS8 starting from
70 3. Traecerror of sampl’i n(@o ntei me
K mov 70 D512 ] _ .
oo scancylarlis® (one scan ctylcd ey)al WMh
e D513 ] ofTSi s rel attilveellDy edfrdaelalf,ftecitsed.
b omov o PR recommemndedushe®?| D instruedi on
o interrupt.
K mv 0 D515 ]

Whenmetthe Pl Duppmpée mp/lultotwerbe imnm
al i d, if the value of upper
ower tlhegtiamepor torper and error,
oes not execute the PID opera

Whemetthe all/®r maof ati on to be
2000

4
[ xovy o 8515 ] Vv
|
d
5
I oWy 2000 D526 ] set vabBdel58%33 18cannot bievenegas
)
n
6
d
t

0
[ mov o D517 g ]

2000
L MoV 2000 D525 ]

2000

therwise thes swaystream da eegrareotr
0 Mov 2000 D527 ] » d

ot exe®PuDeopleati on.

When 2biamiet 88 1lar e sett hteo s@N,t en
etermines that the setting i
hat bit 2 and bahd5dfheree skde s
not report alarms for upper |
The PLCs initialize the PID opexaaeldi o9ly in the first scan
cycl eNhen OWOt heurrent dmedaiere 7. When thethRtDvaboner o3 oper 3

redd drmhmexternal A{tbhemaddlual sigg-%hinpp) is outsitdeeyt 6@ wsap o dt
coul d be) dsdsifeemredneétar ement vaI

2000
[ NO¥ 2000 D528 ]

o 1000 0 S00 0
—— —— FID D500 D501 D510 D50z ]

operand a a odrooers not e xPelchu t e

uniDt501., a Pd Dth)epei.rsat'eae'tfheed operatlon.

operation result is converted |\;\}hena£m%q!)|o$gngsign ?han oonregequ
t hexternal B(Aheodaot aal S|tuat|0n co I(E (%e

difs ¢ d fed t t h A cldcl h, zt;'rtealcsmerrfrleosmult oV e
! erent), an € ° € CondurrolgnlugyaperS t?bgg,'larm occwildD al
Not e operation continues.

9AIRI Dpersandeed to befiomieti akitk
executt o Dofi nstructi on.r elnfaitnh
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the same during the operati on,t ramdbaittrdeey irsaleatsedame@erca®th@ed

el ements are not covered by ooper atpiromm,r atmsei soypoearracte ootn. r e s u |
ize the Pl Dfopaédeanag aoniny tdrece.

initial
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Applitcastooctic

6.11.2 RAMP: Ramp signal output instruction

reaclbinigoat put (Dvleslituaeys i n
and the state outpatalploisig i
occur néeneéogyt ficedud w,ut(D3itsat@FF

LAD: Appl i cabl|VCISVC1VC2VC3VC5
|—| —1 RaP (51 (52} o1} {53) o2y ]
I nfluence

IL: RAMBR) (s2) (D1) Step leng1l2

(0]

pder Ty pes Applicable soft el ement I nde
Const .

S1 INT ant KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C T \Y z R a
Const .

S2 INT ant KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C T \Y z R a

D1 INT D \% R a
Const .

S3 INT ant KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C T \Y z R a

D2 BOOL Y M S LM C T

N Operand description

St Startvalue

S2 End value b1

Dt Output value

S 3 Nu mb eorf s (Se3p 6, othehwi sggstem

repsor#&onmperand edoes, nanmnd execut|e224 ne

operation

D20Out put state O | | | | | | | | r

s Function description M1

Whemarising edge occurred to tlhe [[enerSy fllow and

keeps ON, each scan cycl e, based on the height and

moib e scan ti mes of t he ramp'\go,tedetermines t he

incrememantity and curremer oultlpfutt Negryeks vii shddaelnot! ast ey tt

curreh€ngtdyecan "adopdenientetf dd .

eddd sTh@N.i nisft r scttthemp géeatcaabely
upon evernyg edge.

theout p@)suaiymecurrent hreitsaitreg uh.t i WB&B82DES2anbB2ON

edge sttecbenergy fltdwudgaiitn,value Theal oafumRAMP, ,HAGKOIRI ANGLE
(D) iirsi tditablet ke vaSlueamd coOOti nuenstructions cannboheepcegdailO
generate next ramp operation, s, |Sihconn obpe lijogg s ance
/1/ni t ntgh e zr aapiotsh e rf i r adte sadlee rcy
pr powen
s2 /— LD SM
Sl MOV 0 DO
Dz MOV 2000 D1
/'l Executing the ramp X@x@Ni on
Y D——
b LD X0
pf: state of the energy fl g RAMP DO D1 D10 1000 MO
Thexecuti on prroacneps si nosftrtuh:et|onlllsSesnhnohwangoutput val ue otther am
bel & 5() :

178

external Dvh edd OBl ageheer at

ramp waseform

LD X1

TO 0 6 D10 1

TheAD o&abbhe i nsdtsr ,schtoiwmn bel ow:



n s

state

VC Seri ekLMiRrroogr ammi ng Manual Application i
smt novi i o) ' D10=D1=2000, k e eDpls0 ungchamgaad
; o oo 2000 ] MO=ON. During t hper o g ®@dtshr @d @ n
10 5 s s - functiboener gyf afitlbsmut putDX tsat e
" W o . = = ! OF R,heeut putDikaleypss uirtr ent
—t w0 & no ! ] next rising edgeamaar ineess ,r abrp
1. When X0=ON,heDX¥0rét cycle, PiBEPBEYS

incremyea (20D0/ t@@B) scavhemyclReoUuan amaternal special modul
datmo heenal og wavefor m.
6.11.3 HACKLE: Sawtooth wave signal output instruction
LAD: Appl i cabl|VC1SVC1VC2VC3VC5
|—| — HACKLE (51} 52/ w1} (53) 02} j|I nfluence
IL: HACKISE) (S2) (D1) Step lend12
|
Oper Ty ps€g Applicable soft el ement nd
d ng
Con
S1 INT ([stan| KnX | KnY | KnM | KnS | KnLM | KnSM | D SD C T \% z R a
t
Con
S2 INT ([stan| KnX | KnY | KnM | KnS | KnLM | KnSM | D SD C T \% z R a
t
D1 INT D \% R a
Con
S3 INT stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% z R a
t
D2 BOOL Y M S LM C T
s Operaedcription
St Startvalue pf
S2 End value s2
Dt Output value Si- /‘/M M
S3Numberf s@S8Ps ot htehevi syepwman |OI
oper and edroreosr ,n catn deaxpeecrugttei ornh e
p2— |
D2 Output state
) Function description pfs:it at e of. the energy flow .
Wh e n theenergyhienmmemsnwaamm,cﬁareéﬁ?‘:%rbs?%r:‘;u%“””o‘)‘“ wave ins
val d are determined a’aocorechicrms ?c%ﬁn co\)(c[?fe'ws
the heighsofahdawstoep h D%aWhtethe
out put val 9I2i tr eiasc hienS1t i ahd zelde
out puDd?d bis ¢$et to ON.yclfnetthhee enng
fl awePB, the stabD?i o usoptuaFnFYi t h
nexstawt oot hi swagreen.er Bt eidng t he
procefsssawt oot h wafval Ifiunngc tstdane
t hener gyt Hduotw,ut(D9t dtsea O8 Fd thtepu t
val bdr émains in the current state. When a 'ri sin edge
occurs to the energy fI(D/ﬂ)iasgaisD,l% h ouft put al ule
i nitd aBbard new sawtgendr pphdve@en s b o3
st artass shown bel ow
N Not e
1. Ifedgthlet is not divissbép wh

179
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2. The instreaatsemi genefrac@enseT@Qti voeiDd@wtloot h
wave data as |l ong as the ener giyhfA@Whabso wea lii ndg tsr ischtoiwmnsas f o |

3. WB&82DES2anB2ONncouimpgul se) . sML v o n .
4 . Tthoet a l 0@ MbRRA-IMP, JHMAKLERI ANC T 2000
instructions cannot exceed 100 e " !

u} 2000 1534 OFF

s Application instance HACKLE DO n 110 1000 to ]

/llint ii algh 2 r eugpiogntheer f i r sck e s atBhinee n le M0 1 Ty 1 1
powen 1. When X0=OM,heDZXQ r ét cycl e,
8b S M1 incremysed (20D0O/ 2@a@0BGB) scavhemnyc|
MoV 0 DO D10=D1=2000,l nMOh=hQeN. sda @&n ¢y X
MOV 000 D1 keeps ON, D10=DO0=0Dhreeaxntd sNaOw=t GoFoF
/I Executds awt otohéh wave f unvhteinowavienspdmsaicadrstésin t he feanl@loisnyghé !l ow
X0=0N oper at hewnt,putDX tsatGdFhreut put val i
L D X0 Dlikeeps its cwnrttiBlaéxtssang edg
HACKLEO D1 D10 1000 MO arritvheesit putDN &Ini ¢daaSlland new
/ | Sentdhiengout put valuetbdaxtrearrrrpaﬁﬁtﬁvﬁéf’lo&n vgs/tearptroces s
mo d uWheeXil = ONo agen esatwt oot h swa vZe¥fOolran arraternal special modul
LD X 1 datimo heenal og wavefor m.

6.11.4 TRIANGLE: Triangle wave signal output instruction

LAD: Appl i cabl|VCISVC1VC2VC3VC5
|—| — TRIANGLE /(51 (52 133 {53, iz,
/ / / / / ]Influence
I L: TRI ANSEL)E (S2) (D1) Step lend12
(0]
pder Ty pe Applicable soft el ement I nde
Con
S1 INT |[stan| KnX | KnY | KnM | KnS |KnLM [KnSM| D SD C T \Y z R a
t
Con
S2 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R a
t
D1 INT D \Y R a
Con
S3 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R a
t
D2 BOOL Y M S LM C T
. Opera@mdcription t hset ate oDOYpsettsobt@N.(t he next sca
St Startvalue if the enkagdsl.,fltome st abD3i suseut
S2 End value t o QGFnFd t hter inanxgli e wa&we rDautreidng t

gener ptriocress tri angl e wafvael | fi nmgc

Dt Output value .
) edge stcchmner gyt foduo w,ut(D3t as e OFF
S3Number s@&ws othtehe/v|$}e:elpsamtand oouhteput DY aleumhinln $ he current s

amperand edoreosr ,n oatn deoxpeecrugt tei ot nhe risingclerdget @ the energy fl ov

D2 Output state val D i s ni td adared new triangle
R Function description gener pt bowtsar tass shown bel ow
When theenergyt liidmow einse ntalaindd cur rEemt
output (DWal aee determined for @fachi scan cyetHe
according to tiset hteriighangl@e)dwaspme pl, |
Whebheutput val$2 teecfiesst Rhalf, s)ophe” o /\/\
tri awagee baeoompl eatneddhe i ncr e mepp+— i
directiheat péiti svaclhuaenged to continue thﬁ Iaﬂst H
hal f sl opleutWhuetnDWa lrueeaclgsi n, Dz
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| pf: state of the energy f| MOV 2000 D1
Thexecutionofptoctasgl e wave i/dEtxrecattiiorg itshe triangle wave
shows f o(BBE®GWS X0=0N

LD X0

TRI AN®IOE D1 D10 1000 MO

/' | Sentdhiengout put valuet aextrampa lf
DA mo dmhleadl =OBlp ageher atthe tri an
waveform

]

D2
LD X1
TO 01D10 1
TheAD ofabbotne i nsdtsr wschtoiwaan bel ow:

SMlé
M1

(S3-1)*2 D—E my o 10 1
mov 2000 i 1
Not e .

0 1] 2000 1050 OFF
s TRIARGLE IO n Do 1000 i} 1
1. | fedilet is not di vi sishklee X1

—1 ™ @0 1 no 1 ]
| " fi fn" h .
engloh, zampher ou nalfifn'g met od 1 Wh e n X0=0OMt heD1f0i r(st cycl e,

2. The i nstrsa tsieorni egsenoefractoensglﬁgf,ieggetszri(aiwdgd.(ﬁ/ 1e0a0c0h)  s.cVde nc y ¢
wave data as long as the enenglyOIfDllO:V&OIOSO,Vahlalldf' triamgdeDwayve
3. WB&82DES2anBZONncacoummul se)gjecreasesnebygh 2sdanhatyci e Whews
4. The tchyterlieanogfli €S 3wh)v el 2. D10=DOx=ddompl ete triangl e amave i
5. Tthet al ot mRAMP, ,HAGAKLTERI ANGMOEON.t he next scankeeydN,and if
instructions cannot exceed 10MD=iOfFtFhrexpr dgriaam.gl estwawvsipr oc
Application instance ener gyf aflllosshe ouDRius GREhHatue put
/l/ni t ntghh @ zr eugpiosnh er f i r slte Sa:fmﬂeycayleDliSnitdiaasISl,zaend a new triang
b owen procetsarts

LD S M1 2Yoean aseeternal speci al mo d u l
dat mo6 heenal og wavefor m.

MOV 0 DO

6.11.5 ABSD: Cam absolute control instruction

Applicablyesveaves
LAD: model
|—| -  ABSD(S1) (52) (D) (53) I hnfiluenc
) Zero flag, carry flag,
bit
| LABSD(S1) (S2) (D) (S3|Step len 9
Oper . I nd
Ty p{ Applicable soft el ement
d ng
S1 INT KnX KnY | KnM | KnS D C T R a
S2 INT C a
D BOOL Y M S
s3 INT Consta
nt
R Operand description N Function description
StStart enluenmbeeistt or i ngbktaedata (AisiGogmper rows of sabbeindgat &r
edganfial ling 4dge). n SYocciupgywsl 2 points) wiShf cur 1

S2Number oftint ke umsondi tf orciunrgr etnhte the coamdeper fON/miFrFg ¢ o rnthreo | |

valawempawietdht & thlee dat a. conseceptoiibnetunput .

D:OQut puthtei mgmivde asft bit elemen%'. Each r_isim@Mflael'cbhyge\gmigmt
S3 Numbemwsofitrmbtit ermembdpobht s ofthe d&fslonf 2.

theut putted bi Rae®@mbeint s
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3. Firisnd dtaltsgniotwn beB&HWI 2n s Application instance

o1 Out puy/ OFF by rotating "the p
. ] Value 36Q@egr erecdtiamamgl e shghali ndi cat
Ri s i n Value Falling
. . exampl | Out p degrpeea pul se)
poi n| example | point
e ] o o OFF
S 1 40 S #1 140 D — ABSD D100 C3 ] g 1
S k2 100 S #3 200 D+1 l:3|—2_[ BST ggr ]
S ¥4 160 S ¥5 60 D+2 1 o
—1 CIV 3 360 ]
S #6 240 S #7 280 D+3
é ] é ] é Among tMOemnm/fsener gy f lacmwX1li eput ,
S ¥2n © S ¥2n+1 € D+n-1 r ottiaamg | e isn dyincAdlteigmpeeer pul se.
4.  Atfiienrstruction input is ON,Nxth& n point starting
frdml sbamsgd ol L ows 1. When the btihbinumbefrs odle me
40 140 desi gmnadtle dd.
D 2. Whéeount er irsu ndbeesrii gorRat0e d
100 140 Cl199 need to ber d®82i gnated
D+1 3. This iasfebg¢thadoani sycl e.
D42 60 160
240 280
D+3
o I |
0 180 360
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6.11.6 DABSD: Double word cam absolute control instruction
Applicab
VC2 VC3 VC5
LAD: mo de |
MD|—[ DAESD D100 200 13 & 1/l nfluenc
) Zero flag, carry flag,
bit
| iDABSD S1) (S2) (D) (S{Step len 11
Oper . I nd
d Ty pf Applicable soft el ement ng
S1 DINT KnX | KnY | KnM | KnS D T R a
S2 DINT a
D BOOL Y M S
s3 INT Consta
nt
N Operand description 4. After instruction input is
SiSt art enluembeefstt or i ngbtdedata (Wibklnglso change as below show
edganfilal |l ing 8dge). n 40 140
. . D
S2 Number od u nttheer cumscerdi tfoari ng tlhe _
currentcoveplaueed wiabh e tRbhantgee.: 100 140
D+1
C200C255, 22562 6.3 *
D:Out puthtei mg mtiv e agft bit el ement|. D+2 —6\0—‘160
S3 Numbemwsofitmabti ke and poumhbher odf 240 280
t heut putted biRa®kPabant s D+3 ‘ ‘
. Function description B 180 360
1. i f Fei
Cglmpgar row:s o] sgb EIndgatarAp'bllication T hnsiance
S{ occiunpgy r odvpsoli nts) withS2obrrent 'val ue ] _
the coamdep,er fON/ MiFFFg c o rtthreol ((?Htpuﬁ)gI/OFF by rotating "the p

consecuptoiibnetumnput .

2. Each risiognfheél cbhygawmign t

the da&thalSAT[Sk (1n2) +8% (1n2) +2]

3. Fyustng the transmiwrsiintgn i

t hcatsdown belSAa&F T][S1SH1] +4n+3.
Val

Ri singlexan Fal |l i ni val uOut p

o exam

[S #1,S1 40 [S #3,S 2] [140 D

[S 35,S ¥4] [100 |[S%7,S 6] |200 D+1

[S$9,S38] [160 [[S #11,S %10]|60 D+2

[S #13,S $12][240  |[S #15,S %14][280 D+3

[ I [ I Il

[S #4n+1, [S #4n+3,

S #4n] S $4n+2] D+n-l :
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360egr ereadtiiammagl!| e
degrpea pul se)

o
1 DAESD

Cz00 i1
i ET

shghali ndi cat

u]
Cz00

] OFF
D100 13
OFF
£200 ]

L u]
——{ DCHT czan 380
Among

r ottiaamg | e

tMOe mmfsener gy f laow1li apsut ,
isn dgincdaiteignpmeer pul se.

Among tMDeni,sienstructaon&liaput,
r ottiammg | e isndgincaaltgirmpger pul $di sA
ti mehe default val ue of SM200
instruich¢moeameé st ed.

Not e

1. Wh e n t he btiHbinumbefrs odke me

desi gmnatla d8 .

2. Whbeomounter i sundkesi ¢graz Ed
C25meed to befd¥xignated
3. This iasfeb¢t#@oanisycl e.
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6.11.7 ALT: Alternate output instruction
Applicabyesyvesves
LAD: model
F— —— At b~ ] Influenc
. Zero flag, carry flag,
bit
I L A DY ( Step len 11
Oper . I nde
d Typ Applicable soft el ement g
o feoor] | [v[m[s] [ [ [ | [ [ |
N Operand description
D: Alternately outputted é*rgé”‘muﬂp%ﬂ\ON \ON N\ ON
addr ess ) /
) Function description D T'/ ON \I/ ON
Whenhenergy flow is Vafi%'pp§9¥:5tion instance
el enseingach scanhactycl e n
reversely, whbehows shown — ALT il ]
6.12 Communication instructions
6.12.1 MODBUS: Master station communication instruction
LAD: Appl i cabl|VC1SVC1VC2VC3VC5
— L mobBUS  (57) (52) (s3) ]
I nfluence
I'L: Mod®dDusS23 (S3 ( Step lends
|
Oper Type€ Applicable soft el ement nd
d ng
Con
S1 INT |[stan
t
S2 INT D \%
S3 INT D R a
s Operand description
StDesi gnated communication chameeksum are not stored. I'n the
S2Start address of data to bel &@QuUainrsenfi tgteairt character, end
S3Start address for storing téhtbel omateljalg Ygaggdded to the data
Function description 2. You do not need to set the |
1. Whehamgmastsdratainadhjenput csondif@inGqifte eslysuteamatically trans|
armet he sysaesmrhietdatiansttfmeea:ldadcrceosrsdthg taspecallfeingd h based o
unit sftracSRr egesida¢and st drtene¢ o NSt ruction, as shown bel ow:
address unitS3tarting from < Slave address
2. Wheeri n g a sl,ave sstyssétéedndm nj|o ,
. . L S2+! Function code
i nstructi onanftorranrsentietitviinngg dat a
3This instruction isiegeed¢ged upon82+‘t Data 1
. Note
1. Data is transmitted through Mo dsbnw Data N Br you set the
RTU or ASCI | mbhbademaobond gt ®TUs st o —
. ¥ 3.:5)5![§u|'s"trﬁer'ééeﬁlgvhe.gMdAmmumer you ¢
starting fsomrS2chdhacter, en character, an .
mode to RTU 'or ASCI | , s ttdiree dr eicn
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RTUormaThat i s, twhee nmoAi®CItsoet 1t heShtghre samtr ou gvlo dtblues i nisttor uct
system aut omasttihcea Itddy kclmentvermatt he el ement starting from DO.
remosvetéde startands,enadn de bshaevaec i Br iShtghhe receii wehde cedsteanamt i ng f 1

thedat a aarfeabd D10O.
4. Tkaeand received dahfSBtareer dt30r eAffaic®i vi ng t heModatuash,et hs yosutgehn
el emamd, MSBoar esed. conduxRG check, addndssunbetkn
Application instance checdklt sermnayitdheer oor f | ag ,(sSNld3 6)
ant the errorrédesoddh®epacical registe
— o 3 e ! 4. Seriaslofi BIML1#]l aqnd SM124 can
o omovy 1 0 ] inodMbtue indicate the comdtbmscat
L omv o - ] Modbus communi c attaibolne iesr rsohro wno daes
Abnor .
romvy m 3 ] code Meani ng of abnor n
r oww s - ] 0x01 lllegal function code
— 0x02 lllegal register address
—— - MODEUS 1 ] D100 ] 0x03 Wrong number of dta
LD SM1 0x10 Communication timeoufThecommunication
MOV 3 DO time e-xceed‘s.the pressimmunication time limit
0ox11 Error in receiing data frame
MOV 1 D1 0x12 Operand error, operand (mode ormaster/slave)
MOV 0 D2 settingerror
MOV 10 D3 0x13 Error occurs when the locstationnumberis the
MOV 5 D 4 sameasthe one set btheinstruction.

For details about the application instance,r e f e r to Cha
10Communi cfaneoteingui de

AND SM124
Modbus 1 DO D100O

6.12.2 XMT: Free-port sending instruction

LAD: Appl i cabl|VCISVC1VC2VC3VC5
— —— xur sp (52} (53} 1
I nfluence

I L: X(MST1) (S2) (S3) Step lend7

OpderTyp Appl i sabt eel ement Ingde

S1 INT |Constant

S2 INT D \Y R

S3 INT |Constant| KnX | KnY | KnM KnS | KnLM D SD C T \% z R
Operand description 1. $M1L SMIT2@ns miensaibdre hfflsadi t i

St Designated communFaratVen, chhbnWheMT instruction ishesed
value ramd@e is 1 transmissionamnd moeeetcuwhemt t

S2St art aodfd rtenses data to be SenttransmiiSSlim'nnated.
S3Number of bytes to be sent 2. SM112/ SM122: Trans mihésinton ¢

. . . i s judged eatntsamii ssi on i s comp
Function description . . ) ]
transmission kceepl etion flag

Whent henergy ftowneidanahhe 3 SML114/ SML2 4% nl dih fs| ) |
communicati en amettchiet icdbant a are sent e« Isleag a P

t hr otu siguanadel and addressf:ommunlcatllt_eatst_ask,canckheemksed
No t bit fcoormntuhnel cat i on.

ot e

1 Si #eh n ) L ¢ 4 For fdet?‘llls about rteheer apopl
' ! ) eo.munlca ton rame: Csn'apete(:co)mﬂnO‘hlchanmnlngulde
communication fr ame: The end chalragtterorc])f,ntshte frame
transmitted cannot exceed D799A3p I\/a63|, de'pend| g on

the selected el ement type (D or V).
2. In the case of a sthtutodopvend, the transmission is
Speci al register
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] MOV 16#1 D3
— —— ToW 0 100 1
o MOV 16#2 D 4
— — ET ] RST SM122
[ omov 16 il 1 XMT 1 DO 5
o movy  1g#0 n ] LD SM122
o omov 161 juiea ] I NC D100
' The routine is to send one dat
o mov 181 03 ] . .
The foll cawien g edhat aslemr o wadgh ptoh &
oowv e M ! [o1]o00]or]o1]0z]
t BT sMizz ] 1. Firisnhgl gienm tt he sayss ttehne bflroecek
T 10 5 ] ansdti ngbatunde r at e, par jatnyd csheopk
smizz bit.
INC D100 1 ) ) )
2. Wntghte datsenttoihdhensmbessiemn
LD S MO ar ea. For | @2 shoyfo etl lye worad eel er
TON TO 100 sent
LD TO 3. dlnegshre transmission compl et
RST TO bef seadi ndgattahe
MOV 16# 1 DO 4. Setting trtames mi ssi®ti oncompll a
MOV 16#0 D1 (SM123venhteransmi ssiion is done
MOV 16#1 D2
6.12.3 RCV: Free-port receiving instruction
LAD: Appl i cabl|VCISVC1VC2VC3VC5
— —— Rrv 5w 0 (52) Cnfluence
I L: R(CS/1 ) D) SB ( Step leng7?
Opder Ty p ¢ Appl i cadll emasmtf t I:s
s1 INT Consta
nt
D INT D Vv R
S2 INT CO:tSta KnX | KnY | KnM | KnS | KnLM D SD C T \% z R
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VC Seri ekLMiRrroogr ammi ng Manual Appli
s Operand description receiiwi mger, andcruegs
St Designated communFocratV@®InS,c htgfienéinat ed.
val ue ramd@e is 1 SM113 (SM123)t heaventpelievtiinobdé nf | ag
D:St art afdodrr esstsoring the receive@dc@gavang is done, the
S22Max. number of received byte$SM114 (SMl124yhibdféapl ag
. Function description no comnauniomnt sk i abnpgortcan
used acshetbhfeor comenuni cati on.

Whent henergy ft owneids nabhe

communicati ®nanmeetnddé tdatna are rebPdillegSD121): Start chatrhaecter
throtulgesi gramedel and addressSystem block.
Not e SD112 (sSD122): End char adteer v
1. Sitzheeoonfmuni cat iTha émd{meharaétyérlem bl ock.
of the rfeca@mesendnot exceed D7$PJ13(SD1-€BAarmcthieragout ti me, |
V63dependtihee | ®ret ethent type (D ™xi gjerval between receiving
2. I n the case rdcaiisibmp.dedn, Ct 3"e bet beystienm bl ock.

SD114 (SD124):0ufr damenet i mamel y

3Theal ue of@aldgle and 2

. . . from twhemer gy flow is conduct e
N Application instance . ) ) )
t hreecei ving endsf titimycsh eamar | be
M1 . L
[ OEY 1 20 5 ] SD115 (SD125): Recefl mahcgoodoeo mp |
aniz3 Thdefi spfidmhies kmsrteown bel ow:
THC D100 1 Fl a Resd
LD S M1 Fl a f or ael
RCV 1 D20 5 Fl a forrecelnt(Fre i@ p
L D SM123 fOrreceng Jchar ) F’arneed
end|n 1maX| or recg¢che 0 el
I NC D100 us e 9 um . ng err
. sSpe ti meg . t he
1. Whtehne ner gy flow |tsh(Rc:0/nductreC<ed €numkflatlmeflaint
i nstriugalciodt i ndpaslwant to rece NG T fla cons
datosnl y wpawgecanr iusien g aesdpgeec i aarl char v A f
regishatvail $d onl g uoodMle st he €' 9 =
energy flow input. BitO | Bitl | Bit2 | Bit3 | Bit4 | Bit5 I15
2. For detail s about rtehfeera ptpd F—eat+en_—iHnstantce; .
SD116 ( SDhle2 6¢c)ha ruarcrteenrtsl yc r ecei v

Chapt €ominQhi clanowing'ui de

. . SD117

. Specialsregister .
o ) . receive

SM111 ( SMkAInW etnladb | ehTbabit is set

whehhBCV instruction aifss eus ecd,e

6.12.4 MODRW: Modbus read/write instruction

d

cleared

( STDL@W mnboetr hceh ar acutrerresnt |y

. Applicalyecisver vez ves ves
LAD: model
FH— v s s & O 1 ntl uen
flag bi
| LIMODRWS1) (S2) (S3) (S4) (S5) (Step lel 14
Oper I nde
pd Ty p ¢ Applicable soft el ement g
s1 INT Consta
nt
s2 | T [R5 |y R a
nt
Consta N
S3 INT D \% R a
nt
Consta N
S4 INT D \% R a
nt
Consta N
S5 INT D \% R a
nt
D INT D R a
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Operand description The number of the word and bit
Stbesignated communi cruGilon hehahBenespectivekyememd salalr et Ise¢ oby
value range is 0, 1, and 2 word.

S2Addr Sestamgk hel aveadldX4ers s DiSt orage afldreresasd/ writs&orel er
and the broadicasappmldidoetsise t od&thdl I\$hiebpumber of el ements |
el ement ref et hemove tabl e.

S3 Function/ ¢huWeponiCLS01 (readUdgFitipon gescription

(read discrete input), 03 (reé&anidnghestmesy ageiy aghbde 4reectethryrnue d
register), 05 (write single comMhieyn tdhe eEwreirtgey dil mgv é sr ¢ @il 4 de
15 (write multiple coils) , ,16No(tweri te multiple registers)
VCR23kBbipport 01 (read cro)i,] )15 013T h(er enaudmHdressmgeasdtnem ot exceed 16.
(write mulatnitigl € weaitles)mul t i pl e 2readd ¢itred Sh max iimu me IsefmeThtee bb i
S4 Start a-ddreeasdd worfi tttoen i nver eéeemeheéesmantls hadd raetsepsr edS Ba md

S5 Numbebeefadi{ written el ement&ne Nuyribeerstofres 16 bits.
tdberead/ written e/l BbmerdtisnidfedVO®ISthHlee returned abnoramal thede
max frame )J)enfgt RTU256s shown bMoldbw.s instruction.

Funec Numb e Number N Application instance
n co Name of ofequiry * The following application in
Tooh flzgogw SgllslTGent for the VC1l series PLCs.
01 Read cot ~ .
=oad discrete ( ) 1. Standard polling
92 | input I72000 | (S5 15)16 This instasriomle pollsMy, iMbta
03 Read registar | 1~ 125 S5 and Mhdhree MODRW Bosetlhetio
; dewvwé in turn actbirdg®sg to the
04 Regd nput 1125 S5 . . .
registes At runft i mey one of§i M red ante,nt
05 Wrnesmgle O(fixed) 1 corresponding MODRWp_oInIsrtmgl,c_t ib
coil ot her MOD&RMWee xetciultled in pollin
o | \Wiesingle | oo em |1 instanceM2esiest, then the SMODRW
”39,'5‘” i corr eds ptgn MO aamcd eéMiise device in
Write multiple - = . . ) ) ) )
15 coils 171968 | (S5 15)/16 Similarly, it is viable to in
Wirite multiple during runninigM2i Bors eiftnsathamdad r e
16 registers 1z S5 MODRW i nstacucdadshssendevice in tur

*The value of 05, 06 and S5 must be O
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st 2 17 Reserved
O — — xov 2 Do i
o . Parameter (mode or
MRS Parameter setting )
. 18 master/slave) setting
v 8 Dl ] error
error
hEsw _ _
. The station no. is the
—— b2 ] Parameter S2 error, )
same with the one set
bR namely slave . .
. 19 address parameter by the instruction, or
oy 1 bs ] error P address overlimit error
g occurs
no 2 ] 1 1 0
Bl f— o MoDRY 1 Do bzl D2 D3 D4 ] Element address
WIS MES  REMI MANE SR overflows (The amount
sHi2s 0 0 Parameter D error, .
n2 —| + MOV SD133 DLO0O ] 20 | | t of the received or
£ Fiid iRt LamERE namely elemen transmitted data
i s address overflow
me puooz ] exceeds the storage
space of the element)
1 2 Instruction
W — wv =z Dio ] 21 . .
e execution failed
n=s
. The received slave
fower s D; . ] address does not match
s
" Address does not the requested slave
1 22
[ wov 1 D12 ] match address, and error code
Attt element stores the
w1 Tis ] received slave address
Hhh 8 The received function
" 2 5 1 1 0 code does not match
¥4 —— ——{ MODRY 1 D10 Dil Diz D13 D14 . de d th ted f i
W DR Rem WNE  SEE 23 Function code does e requested function
iz ) ) not match code, and the error
5 — i yov o spsE D100 ] code element stores the
Ll 1 received function code
0 N
NG Dioos ] Info frame error: it
means element starting
7| oo ] address does not
Nins 24 Info frame error match, the error code
16 element stores the
oy 18 D21 ] .
it received element start
REFD
o address
v vz ! The received data
gt
. length does not comply
wor 1 bz3 ] Data lenath does with protocol or the
i 25 9 element number
"2 2 16 10 1 0 not match L
B7 | —{ MODRY 1 D20 D21 D22 D23 D24 ] exceed the max limit
NS ThEER Rmb mibeE HER specified by this
Nz _SP‘I[IZG T Hov ngSS 31008 ] fUnCUOn COde
N Ea i CRC/LRC check
E2b] B 26
0 error
INC Diolo ]
27 Reserved
Wheanerrorsiom MOMDKRW i nstrucits on, SMIlpar&meter S3error, | Setting error in the start
set SD133 indicad dhiet woafé ueMdI 2 6:,02g e| namely parameter address of the
SD133 camardégd ot her i MGDRWCcsibo|ns error of the element | instruction parameter
their state neebkeftod ebd hree merxde dudBPER element
instriustéexamcut ed Parameter S4 error, | Instruction parameters
. . . 1 <20 namely parameter set unsupported
MODRW instructibnseedoaschdkow error of the function | function codes or illegal
Cod Error na Detail ed d¢ codes function codes
1 IIIegaI function code Parameter S5 error, . X
) Setting error in the
2 lllegal address namely setting error | . !
30 . instruction parameter
3 llegal data in the number of the
elements
4-15 | Reserved elements
The communication 31 Reserved
16 Communication time exceeds the max. 32 The parameter is The parameter is non-

timeout

communication time set

non-modifiable

modifiable

by the user
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The parameter is The parameter is non- T,
param modifiable during T, —(|NT(T*) +D)T,
33 non-modifiable . s
duri . running (only EV3000
tring funning support) I'n whlich,the max. scan cycle of
Parameter is The parameter is _
34 protected by a protected by a T =T 4T+ T + T, + T+,
password password T, T andlgrequire less than 1 ms

2. Link ti me

. . f s ch length
You csaen tuhe fLAlDloowienagl i ze a c ozmrdaes tsa(ijbf:te”( pg aracterlength ; 1560 (ms) + 1ms

bet ween a milesdleus angdt ad.li owasr

a
complete communication, the rTéEt&?r\é'ai'tii%% a}sgpaegg@ttgpe{]awedepe

is shown bel ow: sl ave wthatcihom,annott iemnxetoeuehd d £ h e
prseet master mode.
MODRY 1 gl 1112 1113 1[3)4 ] m= HUmDErOTRYIEs tlgz:)l?drreactzl\(,te)sss) Shesierengn 1000 (ms)
T The processing time of the sl av
W by the foll:owing formula

One completeommubiucat i pn) tiidg=Tg+T,+T,+T,

compri sTachdpfnamely I'n which, the ngx. scan time of
w T,requires less than 1 ms ti me
For i nstanceconBreutntiicnagt i tomeas peci
19200, everidatra t hjdt8 pl RAUL ,
@ = > tramssmode, 10 cthae besan® 0
e charatbebese recdiened he rocessir
o P
T mastségrati on is calculated as fol
_ 10310
5 = ——31000 1=6.2ms
| 19200
- _20°10
w " v oW 2 ———-31000 1=114ms
19200
| T,=T, =T, °1ms
a Suppoke35ms, then
e T, =1+6.2+35+11.4+1+1=556ms
T =T +T Supposmaxhescan cycle is 10 ms
Then

I'n wh7 cihss guaranteed by tthhee user, §5c6cord|ng t o
Modbus oommti on proif oaanle, |tnh|E &INT(&I e ) t1))15=60ms

ti meeds 3t.o5 hcehar acter at Ieas_lthe processinsg asviemé i oh t he
The |l ength of :otre (¢t hJaiiddatca elre ri%t—h62+15+1+114—336ms
_2- Dlan S .

(7 ®aBbs)che@®@k bit Yost olp(lbbibtit oft°
b i)
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6.13 Check instructions
6.13.1 CCITT: Check instruction
LAD: Appli cabl|VC1SVC1VC2VC3VC5
|— o ccrrr s (52) ®) 1 0t vence
IL: CCITS%1) (S2) (D) Step lend 7
(0] | d
pder Ty p ¢ Applicable soft el ement :g
s1 INT D v R a
Cons ~
S2 INT ant KnX | KnY | KnM | KnS | KnLM | KnSM| D SD C T v z R a
D INT D Vv R a
N Operamdcription the highakgheaatlé@ check result is
S1St aurntodatt® be checked ., Application instance
§ SML 0
S2 Number of dat aS2m, be T 'D*U .
ot hertwhiesesyst eno preepaonrdt eamr o ”
D: Check result { mov 16t D1 ] LD  SMm1
. . . 34 MOV 16#00 DO
Function description
’ 1. Perf ing the CCITT check . ti . : ] MOV 16711 D1
. Performing the check operation on 51
g perat [ mov 1643 13 ] MOV 16#22 D2
S2 data starting from (S1) , and assigning the - MOV  16#33 D3
operation result to D. H Moy 16#44 D4 ] MOV 16#44 D4
. 85 MOV  16#55 D5
2. The polynonllal of_the _CCITT check - v e - ] OV Lofee D
algorithm is: X*16 XM2 XN5 1. i3
N [ mov  1eeee D5 ] MOV 16#77 D7
R ote % LD X0
1The sysgsseal | yt hber icnagddt e nt { mov 18477 o7 1 MOV 0 D100
befotrleé nstruction etxheec ut i 1 X0 28097 CCITT DO 8 D100
. .. . ———{ mov 0 D100 ]
oper anhieann e c utthiemg t re@ ¢ h on < g
ti me doneeds to be initial { ccrrT Do 8 D100 ]
executing the instructionperformC@gTThepeclkotni o8n data start.i

2. Data in the dafad®dd@heck anrdes a i gtgaebttianrge s d | t

unate stored by ddegftleaimoidse,

6.13.2 CRC16: Check instruction

whe nD X®G& ON.

LAD: Appl i cabl|VCISVC1VC2VC3VC5
— +—— cree G0 (52) o) 1 nfluence
I'L: CRCI¥»% S22 (D ( Step lend7?
Oper I nd¢q
pd Type Applicable soft el ement g
S1 INT D \Y R a
Con

S2 INT |stan| KnX KnY | KnM KnS | KnLM | KnSM D SD C T \ z R a
t

D INT D \Y R a

Operand description
SitStamtodattaw be checked

1. Performing the C R C 1cBeck operation on S2 data starting from
(S1) , and assigning the operation result to D.

S2 Number ofdat &2100t be r ovin% BR Rolynomial of the CRC16 check algorithm is: X116  X"15
the systempreerpaonrdt eamr or ) X2 1.
Do Check result Not e

5

Function description
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i smt 0
1.The sywsd lea[.nl |yt hueonnogmt.)te.f or.e L wov  1sk0 0 ]
t hienstructi on telxespceurtavtdimomi r T
executthiengst rea¢c h gniPmeeeds t Moy 161 o 1 LD SM1
be initialized before exec — ] ﬁgx 12222 Bg
2 .As s ii 6#FFFF to the i nit 51
| Ny h W . h | o mov 16433 3 ] MOV  16#22 D2
el ement (chestweppt) mianhd | o - MOV 16433 D3
byes( hi gh 8lnmiwt Swihhén you us LMoV 1644 D4 ] MOV  16#44 D4
standard Modbus CRC check. Ik wov s e ] MOV  16#55 D5
3Data in the datafcliBadehki ar 102 MOV 16#66 D6
are stored by dogfteatnbidehig L DE‘_ ] MOV 16#77 D7
byt ¢ alken,amsih@ check resul't [ mov  16#77 11]%4 ] LD X0
. o i s MOV 0 D100
X Applomrmaitnst ance W mv 0 D100 ] CRC16 DO 8 D100
[ Ccrcie 10 & D100 ]

Performingchlee@R€Ca6ni o08n data starti
andssi gtghebt aresd!| t whe nDX@®G& ON.
6.13.3 LRC: Check instruction
LAD: Appl i cabl|VC1ISVC1VC2VC3VC5
— ——< trc o (s2) 7k N ontlvence
I L: LRG1) (S2) (D) Step leng7
O | d
IC)erTyp Applicable soft el ement "
d ng
S1 INT D \% R a
S2 INT Cz:ft KnX | KnY | KnM | KnS |KnLM |[KnSM| D | SD | C T \% z R a
D INT D \% R a
., Operand description . Application instance
StSt aurntoatt®@ be checked L M owv em m ]
S2 Numbfer data to B&Ocheckae Y LD SM1
. L+ oY e u ] MOV  16#00 DO
ot hertwhesesyst enopreepponrdt eamr or ) - : MOV  16#11 DL
Do Check result o MOV 16422 D2
. Function description I ! MOV  16#33 D3
BS
Performing theL R @heck operation on S2 data LA ] MOV 16#44 D4
. - . MOV  16#55 D5
starting from (S1) , and assigning the operation =
It? - (S1) gning p [owov o iess 05 ! MOV  16#66 D6
resuttto . L owov s % MOV 16#77 D7
. Not e 119 LD MO
. [ mav  1e#7T bikd ]
1.The syssaml | yt hbe i o@mdd ent "o . MOV 0 D100
beforke nstruction eubeutiorﬂ—[ oy 0 moo ] LRC DO 8D100
oper awheenx ec utt himmmgst r eathon mo 5 B100 ]
ti me sboneeds to be initialilzeaq perore
executing the instructioperforminghtio@ger Boni 08n data st amtdi ng
2. Data in the datfar cﬁrmecakssérgtg‘%mbsttaa{rretsidnlgt whe nD X@G ON.
unate stored bpefigtbamods,
the highakenaaddhh@ check result

i 8bistsored in t He

|l ow bytes

of
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6.14 Enhanced bit processing instructions
6.14.1 ZRST: Instruction for resetting bits to 0 in batch
LAD: Appl i cabl!|VC1SVC1VC2VC3VC5
|_| L 7RST ®) (5 ] Influence
I'L: ZRBT S) (( Step lengds
Oper T A l'icable soft el ement I nd
d yp pp ng
D |BOOL Y M S LM C T a
Const -
S INT ant KnX | KnY | KnM | KnS | KnLM | KnSM | D SD C T \% z R a
. Operand description 1Cleatihegncen value iwne@ @bkeembft
D: eBtination operand cleared
S: oSirce operand 2Cl eat hteigmv alg uTee |ienmehnetn TteH ee miesitcl. ear e
, Function description . Application instance
; ; ; ; MO OFF LD SMO
CleaBéimmgsecut. v.essbllairteln@rrl W[ ST Mo 10 ] JRST M10 10
Dwhenhhener gy vfallawd .i s
Not e Cleatihegdata of 10 wuni(tamesityarMlith,g M
’ M1&M1P hen SMO=ON.

6.14.2 ZSET: Instruction for resetting bits in batch

LAD: Appl i cabl|VCISVC1VC2VC3VC5
|_| L IsET @) (5) ] Influence
| L: ZSB)T S) (( Step |l engd5b
(0] I nd
pder Ty p ¢ Appl i cadll emsmff t ng 9
BOOL Y M S LM C T a
Cons ~
S INT tant KnX KnY KnM KnS | KnLM | KnSM D SD C T \% z R a
, Operand description, Application instance
D: eBtination operand Mo oy LD SMO
ISET MO 1o 1 zseT Mmi10 10

S: os%rce operand
Function description

! ) ) M1eM1pP t dheh WMO=ON.
Set tScrognsecuti vesshiatr télngmen't

f r dmhowhle nhenergy flow is valid.

6.14.3 DECO: Decoding instruction

Setttimg dat a of 10 uni t(ta metlayr t Mh@, fM™M

LAD: Appl i cabl|VCISVC1VC2VC3VC5
| l { DECO 5 ) ] I nfluence
I'L: DEGP D) (( Step lengs5
Oper
pd Ty ps Applicable soft el ement I nde
Con
S INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R a
t
D INT KnY | KnM | KnS | KnLM [ KnSM| D SD C T \Y z R a
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. Operand description 2. WBEeEBms | arger than, lébndmtehaey sfltdhwani €

S: oSirce operand val udimmfot cHanlguite systemvalepeorodsrrtare
D: eBtination operand instruction operand.
X Function descripti on Application instance
SettingSitnhet hbei twor d el e o 2 i ] ;‘ECO sg/lng
Dt o 1, and cl edareinng ot neil DI LS w
t henergy flow is validSeiIihgteit D™ it,ro adnldée magt herwhheint st he energy
valid
Not e

1. The valSickdtmdnge of

6.14.4 ENCO: Encoding instruction

LAD: Appl i cabl|VC1ISVC1VC2VC3VC5
—— F——{ ENCO 5. D
| (s) ) ] Influence
I'L: ENCYH) (D) Step lengd5s
Oper
pd Type Applicable soft el ement I nde
Con
S INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% VA R a
t
D INT KnY KnM KnS | KnLM D SD C T \% Z R a

, Operand description Whenhe vadude iopflSarbeilt's itme small est pos
S: oSirce operand be wribteans tschown in the following figu

D: eBtination operand I_ﬁ_[mu w100 B0 ]

N Function description

. Applicaanoe inst
1 1 1 v wirh A~ A vial oA FR N
Wr.ltlng the.blt numbe o . LD MO
"li"n the woSidnkwhement ENCO 2#0010 o 1 ENCO 2#0010 DO
thenergy flow is Val'cb‘perarid; r#a0tbpe 1bst héah¢de result is 1
. Note writtenwher ot DO energy flow is valid

6.14.5 BITS: Instruction for counting on bit in word

LAD: Applii cabl|VC1SVC1VC2VC3VC5
| { BITS % @ ] I nfluence
IL: BI(BI (D) Step lengs
Oper I ndeg
pd Type Applicable soft el ement g
Con
S INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% z R a
t
D INT KnY KnM KnS | KnLM | KnSM D SD C T \% A R a
N Operand descri ption in t he D)wzheernaetdﬁeerfgyowaISd.
S: o%irce opee@mnhidnation ,opAPRBRhidcation instance
. Function description ] - ] LD  SMO
Counttimg number of " DI 11N the BITS 16#F0F0 D1

oper 8&ndasntdo rtihreg statisticaNIhelneSELPIGt energgi bhewTssi vatiwction
16#FOWHG ch includes 8 bil(tGN whtbdstee )v.a l

calculation resubD(tDl)s. 8 and stored i
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6.14.6 DBITS: Instruction for counting on bit in double word

LAD: Appl i cabl|VC1SVC1VC2VC3VC5

|—| 1 DBITS (5} o) ]

I nfluence
I'L: DB($5B (D) Step lengd 6
Oper .
Type Applisabt eel ement I nde
Const
s | DINT ::ts KnX | KnY | KnM | Kns |KknLM |Knsm| D | sD | C v R a
D INT KnY KnM KnS | KnLM | KnSM D SD C T \% Z R a
., Operand description . Application instance
S: o%irce opee@hidnation ope ] 16 LD SMO
DELTS  1B#FFOFF DI ] DBITS 16#FFOFF D10

Function description

When the ec?oeljkglﬁ_e' hhBWwTSsi vatiwde¢ti on

Counttihreg number of "1" bit 'ILn _the

16#FFO|FF which 1T nclude$ 1(1®N bs tTdate en)h.o ¢

worSy asntdornihreg stati sbical rlesuI t'lbr%ia d . )
when erheerfdyw is valid. calculbatt ndes X &@sin

6.14.7 BON: Instruction for judging on bit in word

L AD: Appl i cabl |VC2VC3VC5
| { BON  ¢51) by ¢82) 1
I nfluence
I LBON S1) ( D) (s2) Step lend 7
(0]
pder Ty pe Applicable soft el ement I nde
Con
S1 INT stan| KnX KnY KnM KnS | KnLM | KnSM D SD C \% a
t
D BOOL Y M S
S2 INT D \Y R
s Operamdcription . Application instance
S: o%irce opee@Bhdnati on ope| M1 3z ox LD M1
EOF IO 0 5 ]
Function description BON DO YO 5

Counttiheg aotfteheiSt2i n t he worWhen etnheefdy w iSlinv ad lhied BON

ii @ sa arusctt a rot

S1, acut p utthiebg air reesds it DO, ijathgifth bit state (ON) 1is
when @rmherffdyow i s valid.
6.15 Word contact instructions
6.15.1 BLD: Word bit contact LD instruction
LAD: Appl i cabl|VCISVCNC2VC3VC5
| BLD (51) 52) < Jdinfluence
I L: BLDS1) (S2) Step | en 5
Oper .
d Ty p ¢ Applicable soft el ement I nde
s1 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C T \Y z R a
s2 | INT f::ts KnX | KnY | KnM | Kns |KntM|knsM| D |sD | ¢ | T | v | z | R i
s Operand description S1 o%irce operand
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S2Desi grhdatt@2M1 Dt hertwiesesyst em |L 1000 0 BLD DO5
amperand error. N 2 =S OuT YO
Function description Taikn g the staté (ON) Dibe (KIOOO:
Takitrhe st akst2o®®land using the2#oobotoaoi.Onoeldl11.1"’0nld)0@5)'ng theoobta
valtuleri ve the subsequent oper%?ﬁ%rnr.mne Y@ien stthaet esudfsequent oy

s Application instance

6.15.2 BLDI: Word bit contact LDI instruction
LAD: Appl i cabl|VCISVC1VC2VC3VC5
— L S (52) - Jinfluence
I L: BLBW) (S2) Step |l en 5
Opder Type Applicable soft el ement I nde

s1 INT KnX | KnY | KnM | KnS |[KnLM |KnSM| D | SD | C T \% z R a
Con

S2 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R a
t

N Operand description N Application instance

S1 osirce operand 1000 0 BLDI DO5
) S BLII D0 5 o S OUT YO
S2 Desi gnhait @d®1 59t her whee system
Perfor mi the NOT operation (

repordapermand error. ng
Function description

Performing the NOT opera32 on orhthe stat e f the l%l.t
) ) ) the subsequen opertrati on.
i nS1 and usi ng t he obtained val ue t o dri ve t he

subsequent operation.

6.15.3 BAND: Word bit contact AND instruction

LADOt® Appl i cabl|VCISVC1VC2VC3VC5
—————1 BLD (st} {52} - J
Not e: The | ogical relationship lnfluence

the BAND instruction is display

| L: B AND1 ) (S2) Step lengd 5
Oper
pd Ty pe Applicable soft el ement I nde
S1 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D Ssh | C T \Y z R a
Con
S2 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R a
t
. Operand description connectiodmewstndodder i ve the subsequent
StSource operand s Application instance
S2 Desi ghit(e08®15, LD X0
ti Larg i BAND DO5
otherwhee system repor BLD DO 5 —~ . >
OUT YO

operand error)

bi {OBN) in DO ( 11010101:1 ORLHODEO D OOS i
t he obt ai ndeedt evranhianeet ptohaet YeO oifn

Of

Taikng the st a&at©®NpHO n(hleO Ob0i:t 2#00000&HMd 11

Function description

Taukntg_he sttahmeeStzﬂ)ﬁS.l determine the o0uwmtgduules e toapeeartaa fi YoOn
andsing the obtained value in serial
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6.15.4 BANI: Word bit contact ANI instruction

LADOt® Appl i cabl|VC1SVC1VC2VC3VC5

—— —— BLDI  (51) {52) < D]

Note: The | oghaal beehamaonskispe| | yence

the BANI instruction is display

I L: BAQNSB1) (S2) Step lengd 5

o

pder Ty pes Applicable soft el ement I nde

S1 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \Y, z R a
Con

S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R a
t

R Operand description connectiodomews ntoadedri ve the subsequent
StSource operand ., Application instance
S2 Desi ghat(e®®D15, LD X0
X0 1000 Y0 BANI DO 5
otherwhee system repor BLIL: D) 5 =2

OuUT YO
Performing the NOT operation (OFF) on

. DO(1000; 2#0000001111%01000), and using the obtain
Performing the NOT operatlon_0|r1ln t'eXtDOd O N . haet 6O oi f
state o0S82it@le & d usincgonnectlod) ews (I —e )et.ermlorua ptuhaet YeO oifn

. t'he subseqaL‘ent operation.
t he obtained val ue I n ser’i

operand error)
Function description

6.15.5 BOR: Word bit contact OR instruction

LADoOte Applicabl VC1S VC1 VC2 VC3 VC5
1| C J

—————  BLD (1} (52 Influence

Note: The |l ogical relationship

the BOR instruction is displaye

I L: BORS1) (S2) Step |l en 5

Oper

pd Type Applicable soft el ement I nde

S1 INT KnX KnY | KnM KnS | KnLM | KnSM| D SD C T \Y Zz R a
Con

S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R a
t

. Operand description . Application instance
StSource operand 40 2> LD X0
S2 Assi gnmen(toSCOMi5tpt her wi s e 1000 J BOR DO 5
. BLD 1o 5
operand error wil/l be reporl. oo, ouT Yo

Taikn g t he state 5 0fON)thei nbG t ( 1C
Taikntgh e s ttahteeSt2o 81andsi ng 2#00010101@10)1,0950nd using thepacrtatldhlerie
the obtaingdrakl ek Wimmmectcioonrpect|ootnheW|st(nh0(d:eON) to determine

ot herstnoodder i ve t he subsequgﬁfﬂtS'p'gﬁg@t?soenqueenrtat ton

Function description
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6.15.6 BORI: Word bit contact ORI instruction

L ADOE® i VC1S VC1 VC2 VC3 VC5
| ¢ 3 Applicabl
——— | BLDI (51 (52
Note: The |l ogical relationship Influence
the BORI instruction is display
I L: B ORY s3 ( Stdpength| 5
Oper
Pd Ty pes Applicable soft el ement I nde
S1 INT KnX | KnY | KnM | KnS |KnLM |KnSM| D SD C T \Y, z R a
Con
S2 INT stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \% z R a
t
., Operand description . Applicatapnaein
SiSource operand X0 ,2) LD X0
S2 Desi g)naﬂsml 50,therWhSe 1000 J BORI DO 5
BLDI IO 5 OuUT YO

system reoepertasidam®rror)

Function description .
gn(%%oaijtzgognon?moa using the
égc olner]lect |od) ews (N¥o0d=e®M)et er mi ne
esu fa tYeo cblhne subsequent operation.

Performing the NOT operati!on
theSHi®l and using the obtalf@
paraclolnenlectioaalhlews'smlcncmledriveOtuht
subsequent operation.

6.15.7 BOUT: Word bit coil output instruction

LAD: Appl i cabl|VCISVC1VC2VC3VC5
—— —— BoUT (@ s ]
Influence

I'L: BOuUD) S) (« Step lend 5

(0]

pder Type Applicable soft el ement I nde

D INT KnY KnM KnS | KnLM D C T \% Zz R a
Con

S INT |stan| KnX KnY | KnM KnS | KnLM | KnSM | D SD C T \ VA R a
t

N Operand description Assiggthe statre emft tetnd hbgiPto OD.I ow
StSource operand N Application instance

S2 Desi dn@0Se&l 50t her whee | X0 1018 LD X0
BOVT IO 4 ]

system r epenrtasnrdarerror) BOUT DO 4
Function description

(2#0000001111111000)

6.15.8 BSET: Word bit coil setinstruction

LAD: Appl i cabl|VC1SVC1VC2VC3VC5
— — BET @ (s) 1
Influence
ILBSET D) ) ( Step len 5
Oper .
d Ty pe Applicable soft el ement I nde
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D INT KnY | KnM | KnS | KnLM D C T \% 4 R a
Con
S INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R a
t
., Operand description , Application instance
D:Destination operand | %0 33768 LD Xo
S2Desi grdates@®1 Dt her wi se R W 12 ] BSET Do 15

the systemopepandsemnorSeti ng 15 edOi t(1000: 2#000 00Ol heé1i@0DGVOO0

Function description fl ow isftvearl iedxecution, DO-=
Setti nge SoDel ement .

6.15.9 BRST: Word bit coil reset instruction

33768 (2#10

LAD: Appl i cabl|VCISVC1VC2VC3VCh5
|— L BRST @ (s) 1
Influence
IL: BRB)T S) (( Step |l en 5
Opder Type Appl i cadll emasmtf t I nde
D INT KnY | KnM | KnS | KnLM D C T v z R &
Con
S INT |[stan| KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C T v z R a
t
s Operand description ) Application instance
D:Destination operand X0 T44 LD X0
- }—-—[ BRST DO 8
S2 Desipres®dHt hertwies e ] BRST DO 8
system reopenrtandamn) Cl eiarg t&ieddiOt (1000: 2#0000v @ 1Mlhlel 101
Function description energy flow is valid. After executi
Cl edanrg tShoeDeligament .
6.16 Comparison contact instructions
6.16.1 LD (= <, >, <>, >=, <=): Integer comparison LDO instruction
LAD: Appl i cabl|VCISVC1VC2VC3VC5
——— - v (52) D
F——— < & (s2) [ G
—— > e (s2) D
| O (51) (52) —C )Influence
|—| >= (s51) (52) —C D)
——— < (s1) (52) - J
IL: , LD (S1) (s2)
LD (s1) (s2)
LD (s1) (s2)
Step | en 5
LD, (s1) (s2)
LD, (s1) (s2)
LD (Ss1) (Ss2)
Opder Ty p ¢ Applicable soft el ement I nde
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Cons .
S1 INT want KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C T \Y z R a
Cons .
S2 INT want KnX | KnY | KnM | KnS |[KnLM [KnSM| D | SD | C T \Y z R a
, Operand description Lb= DOD1
- ) 1000 -2000 Y0 ouT YO
S1 oparison parameter L . n — 3 LD<  DODL
S2 o@Gparison arameter . 1000 -2000 1
P pa . < m n B2 % out - ¥l
. Function description s o5 5 LD> DOD1
Conduct iBigN tclhoemparison [ 72 ™ c . out 2
. 1000 -2000 13
t heont e®tandf2 ausdi ng i & W i e S LD<> DO D1
; ; OuUT Y3
the compeersiusddimi ve t he 1000 -2000 T4
b . H = bl D1 — . > LD>= DO D1
subsequent. operation 1000 -2000 1S5 OUT Y4
. Application instance € - = 2 LD<= DO D1
OUT Y5

Conduct iBh N
comparisonresul t

to

6.16.2 AND (=, <, >, <>, >=, <=): Integer comparison AND 0 instruction

LAD: Appl i areotdldVC1S VC1 VC2 VC3 VC5
— = (51) (52) < D
— < (s1) (52} < ]
— (51 (52) < J
— O G (52) I )finfluence
— = (51) (52} —C D)
— - <= (s1) {52) < p;
I L: AND (S1) (s2)
AND (S1) (s2)
AND (s1) (S2)
Step leng 5
AND, (s1) (s2)
AND, (s1) (s2)
AND (S1) (S2)
(0]
pder Typs Applicable soft el ement I nde
Con
S1 INT |[stan| KnX KnY | KnM | KnS | KnLM | KnSM | D SD C T \% 4 R a
t
Con
S1 INT |[stan| KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C T \Y z R a
t
Operand description Application instance
St onparison parameter X0 10000 2000 10 LD X0
. —— = oo n = 2 AND= DO D1
S2 oGhpari son parameter - — _— i ouT Yo
Function description — = < I n =7 o X1
Conduct iBldgN tchbempari son _ﬁ_| 5 113'6'"““"" ﬁ'i”‘"" — ﬁ; AND< DO D1
t heont e®landf2 aunsdi ng %3 10000 2000 13 ouT Y1
the comprmesslom seri al s m?_“ m =% %5 1D X2
connection witdrbvher _-_|X4 = 0T T — ﬁ 5 AND> bo D1
the subsequent operati XS 10000 2000 15 out 2
—— — & I D1 —~ > LD X3
AND<> DO D1
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Con@ict iBAd dN
conmParriebnh t seri al

tclhenpar i dotna oah ®B @ awnsdi tnlge

out%‘??foféj?%tee subsequent el ement s
ouT Y4

LD X5
AND<=  DOD1
ouTt Y5
6.16.3 OR (5, <, >, <>, >=, <=): Integer comparison ORJ instruction
AR AN Appl i areodldVCLS VC1VC2VC3 VC5
1 T ~
— = (51} (52} F
{ | C J
— < ¢s1) (s2) F
I | C )
I > (51} (52) J
{ | C ) Influence
1 (s1) (52} J
| C 2
— = s1) (s2) J
I | C J
1 <= (s1) (52} J
I L: OR (S1) (S2)
OR (s1) (s2)
OR (s1) (s2)
St € ngt h|l5
OR (s1) (S2) e
OR , (S1) (S2)
OR , (S1) (S2)
Oper .
d Typ Applicable soft el ement I nde
S1 INT Co:tSta KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C T \% z R a
S1 INT Co:fta KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C T Y z R a
Operand description

St oGhparison parameter 1

S2 oGhparison parameter 2

Function description
Conduct icnogmptalré son on t he
cont e%®la ndf? aunsdi tnlge
comparirsexnul h parall el
connection witdrbvhber nodes

the subsequent
Applicatsit@amce

operation

201

n s

connectitondweit®eh mbha



VC Seri ekLMiRrroogr ammi ng Manual Application i ns
LGond¥0ct icnogmptahhe somabaDMhaend Dds i nagned

X0 Y0
- - _ o . . .
i - J FoRPhri sopresddredecti on witb deher mhod
o= 10 o %J-[l\(oputofsttahtee subsequent el ements
X 1 LD X1
B J ? OR< DO D1
1000 1000
H < bl It ouT Y1l
X2 Y2
-5 LD X2
1000 1000 J OR<> DO Dl
H > jili] D1 ouT Y2
X3 3
|5 5 LD X3
1000 1000 J OR>= DO D2
H <> 1o jib ouT Y3
Y =-> LD X4
1000 1000 J OR>= DO D1
H >x= iy} 1 T va
XS 15 ou
{7 -> LD X5
4 <= lljgl_UJ éli”_ll_l J OR<: DO Dl
ouT Y5

6.16.4 LDD (=, <, >, <>, >=, <=): Long integer comparison LDDO instruction

T AD: Appl i cabl|VCISVC1VC2VC3VC5
— D= (51) (52) < b
| D¢ (s1) £53) < D
— D (51) (52 —C J
——— bpo s (52) ¢ Jfinfluence
F——— D= sw (s2) —C D
|—| D<= (s51) (52) —C )
IL: .LDD (S1) (s2)
LDD (s1) (S2)
LDD (s1) (s2)
Step lengq7
LDD, (Ss1) (Ss2)
LDD, (s1) (s2)
LDD, (s1) (s2)
(0]
pder Type Applicable soft el ement I nde
Con
S1 DINT (stan| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \% R a
t
Con
S2 DINT (stan| KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C \% R a
t
, Operand description | LD=DO0 D2
. 100000 200000 Yo OUTYO
St o@hparpavnameter 1 H D= 10 D2 — > L D<D0 D2
S2 oGparison parameter| e i 2 5 oUT Y1
N Function description 100000 200000 Y2 LD<> D0 D2
Conduct icnogmptalre son on [ » I e = out Y2
00000 200000 =
cont edlandf2 auwsditnlge e T BT comw (L)EEJ>T D$3D2
comparirecmul tdr itwe t he 100000 200000 Y4 _
; H D> D0 D2 — 3 LD>= D0 D2
subsequent. operation OUT Y4
. . . 100000 200000 ¥s
. Application instance Yl 1p& 10 D2 = . > LD<=D0 D2
OuUT Y5

Conducti agmptalree son on (DO, DlJusiamgle ( D2
comparisonresult to determénsubseqoenp
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6.16.5 ANDD (=, <, >, <>, >=, <=): Long integer comparison ANDDGJ instruction

LAD: Appl i cabl|VCISVC1VC2VC3VC5
— — b= G0 (52) D
— — D¢ G (s2) O
— — (s1) (s2) 2
— ——4 bpo Gp (52) ¢ Dlinfluence
— = »= Gu (s2) =D
— —— b= (s1) (52) < D)
IL: CANDD( S1) (S2)
ANDD (S1) (s2)
ANDD (S1) (S2)
Step |l eng7
ANDD, (S1) (S2)
ANDD, (S1) (S2)
ANDD, (S1) (S2)
(0]
pderTyp Applicable soft el ement I nde
S1 DINT CO:tSta KnX KnY | KnM KnS | KnLM | KnSM | D SD C \Y R a
S2 DINT CO:tSta KnX KnY | KnM KnS | KnLM | KnSM | D SD C \Y R a
. Operand description LD X0
St o@hparison parameter 1 LDD= D0 b2
. ouT YO
S2 o@Ghpari son parameter 2 LD X1
. Function description %0 50000 50000 10 LDD< DO D2
. ) — 1 1= W 12 —~ oD
Conduct icnognptalré son on o Sass oA = out Y1
cont e®landf2 aunsdi thlge — B/ K I 02 s S LD X2
compari sesulitn seri al 12 ol #0000 12 LDD<>  DOD2
P ) ) A —— > I 02 =2 ouT Y2
connection witdrobovhker _lxs " Eg,},},} Eg]:,[,[, » 3 , LD X3
. 1
the subsequent operati “ e “ LDD<> DOD2
50000 S0000
——— D> I D2 ol B ouT Y3
s Application instance XS 50000 50000 15 LD X4
— &= bili] 2 = > LDD>= DO D2
ouT Y4
LD X5
LDD<= DO D2
ouT Y5
Conducti ngmptahrei sob0,dxihjdD2,,D3aodi nde
comparisonr esulital connect iton dwittelr mo hle ¢

out putofsttahtee subsequent el ement s
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6.16.6 ORD (=, <, >, <>, >=, <=): Long integer comparison ORDG instruction

LAD: . Apopl i cabl|VCISVC1VC2VC3VC5
— | ¢ b}
— D= (s1) (52) F
— | ¢ bl
— D< (s1) (52} f
— | C bl
— D> s1) (52} F
— | C J Influence
—— DO (s1) (52) J
— | C b}
—— D= 51 (52} J
— | C b
—— D<= 51) (52} J
I L: MORD (S1) (s2)
ORDB (S1) (S2)
ORM (S1) (S2)
. Step | en 7
ORB (s1) (s2)
ORMIN (s1) (S2)
ORB WU (S1) (S2)
Oper
pd Typ Applicable soft el ement I nde
S1 DINT Co:tsta KnY KnM KnS | KnLM | KnSM D SD C \% R a
S2 DINT Co:tsta KnY KnM KnS | KnLM | KnSM D SD C \% R a
, Operand description - - LD X0
S1 oGhparison parameter 100000 20000 ORD= DO D2
. D= D0 2 ¥ ouT Yo
S2 o@Ghparison parameter 5 =
Function description — i LD X1
: ! . . P 100000 20000 ORD< DO D2
Conduct icnogmptare son on {d 1< 10 02 P ouT V1
i %2 12
cont efﬂl.a nd@f2 aunsdi tnige R, = LD X2
comparirsexnul h parall el {00000° 20000 ORD<> DO D2
connection wit@rovbeer [ ¥ 0 he ¥ out Y2
. %3 13
the subsequent operatil—i} = LD X3
Application nstance 100000 20000 ORD>= DO b2
s H 1o 02 ! ouT Y3
X4 ﬁ LD X4
100000 20000 ORD>: DO D2
uooou 20000
H D> 10 D2 ! ouT Y4
xS s LD X5
— ORD<=  DOD2
100000 20000
H D& 10 D2 ! ouT Y5
Conducti agmptalree son on ((D20 ,DB1x)u diam g e

comparriessdqunp &r acldrelect i on

out putofsttahtee subsequent
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6.16.7 LDR: Floating-point number comparison instruction

n s

LAD: .
Appl i cabl|VC1SVC1VC2VC3VC5
— R= (51) (s2) < D
—— R< (51} (52) — D
| R (st} {52} - J
—{ RO (51) (527 —C Jinfluence
—  R>= (51) o)) —C J
—  R<&= (51) (52) [ D
IL: , LDR(S1) (s2)
LDR (s1) (s2)
LDR (S1) (S2)
Step leng 7
L DR, (S1) (S2)
LDR,  (S1) (s2)
LDR, (S1) (S2)
(0]
pder Ty p¢ Applicable soft el ement I nde
Cons .
S1 REAL D \% R a
tant
Cons x
S2 RAEL D \% R a
tant
. Operand description LDR= DO D2
) 1000. 200. . . 1000. 298, 10 ouT Y0
St o@Ghpari son parameter H B 10 2 = 2
R | S et LDR< DO D2
S2 ompari son parameter A ]13'6“-"-'-2‘-“-'»» ]1];'-“-' 299.. ¢ 2 5 ouT Vi
s Function description 1000. 200. . . 1000. 299 12 LDR> DO D2
Conduct icnognptaé son on [ ¥ 10 T2 =2 out Y2
cont e®landf2 aunsditnige b G Do D A % 2 5 (LDZF:_O 33(? D2
compariresecmul tdr itwe t he 1000, 200, 1000.299 T4 L DR>= 50 D2
subsequent. operation 1oR= D0 02 =2 OUT va
H H H 1000, 200 1000. 299. . . s
. Application instance L R W 2 W LDR<= DO D2
ouT Y5
Conducti agmptalrei son on (DO, DlJusiamgle ( D2

comparriessaun t
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6.16.8 ANDR: Floating-point number comparison instruction

LAD: Appl i cabl|VC1SVC1VC2VC3VC5
— — = (51 (52} HC D)
— | —— R< (51) (537 [ )
—— — R (s1) (52 —C D
— —— RO (s1) (52) < Jinfluence
—— — R= (s1) (52) HC J
—— — R¢= (s1) (52} < D)
I L: ANDR (S1) (S2)
ANDR (S1) (s2)
ANDR (S1) (s2)
Step | en 7
ANDR, (s1) (s2)
ANDR, (s1) (s2)
ANDR, (S1) (s2)
Opder Type Applicable soft el ement I nde
Con
s1 REAL |stan D v R a
t
Con
S2 REAL |stan D \% R a
t

. Operand description LD X0
St o@hparison parameter 1 ANDR= DO b2
) ouT YO
S2 onparison paramet %0 10000. 01, . . ~1000. 29 10 LD X1
; ; ; ——

. Function descriptiol E M R HE ANDR< DO D2
Conduct icnogmptah é s on C_|X1 e EHLW 01, ]—Jéuuu 29 » b4l 3 ouT Y1
cont eflandf2 aunsditnige © {000,010 ~1000. 29 1 LD X2

. . . IR NI SIS e ANDR<> DO D2
compari sesulitn seri—@———— B 12 H D ouT v
connection witdrbovh: X3 10000.01. . .-1000.29. .. 13
h b ¢ — ———— K W 12 = LD X3

e subsequen oper i
d P 1 x 10000. 01.. .. ~1000, 23 14 ANDR<> Y3
. Application instanc(—l———— k= I 02 > LD X4
xS 10000.01. .. -1000, 29 15 ANDR>= DO D2
— ——— R 0 12 =2 ouT Y4
LD X5
ANDR<= D0 D2
ouT Y5
Conducticognpahée ¢ 0, dm@D2 ,,D3adusdi nlye compari s
resiumtseri al connectti@ndaeavi @ hmion éh eto en b dlets

subsequent. el ement s
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6.16.9 ORR: Floating-point number comparison instruction

TAD: A Appl i cabl|VCLSVCLVCIC3VC5
1 ~
| R= (s1) (s2) F
! C )
| R< (s1) 52) F
I C D]
— R (51} (52} F
| C b} Influence
| RO (s (s2) F
| C )
———————  R)= (51} (52} F
I C b)
—— 1 R& (s} (52}
I L: ORR (S1) (s2)
ORR (S1) (S2)
ORR (s1) (s2)
Step | en¢
ORR, (s1) (82)
ORR, (s1) (82)
ORR, (S1) (S2)
Oper
pd Type Applicable soft el ement I nde
Con
S1 REAL |stan D \% R a
t
Con
S2 REAL |stan D \% R a
t
Operand description Al L
s P _ P —— - < LD X0
S1 oGhpari son parameter o lljgliuju] 50. . lljglj[uj_‘;'.wj ORR= DO D2
S2 onparison parameter i 3 ouT YO
. Function description it LD X1
. . 10000. 50. . . 10000. 50 ORR< DO D2
Conduct icnogmptatré son on H & 10 12 ouT vi
cont efﬂl.a n @2 aunsdi tnlge X2 g LD X2
comparirsesul h parallel 10000, 50. . . 1000050, . . ORR> DO D2
connection witdrbovher H B D0 2 ouT Y2
; X3 13
the subsequent operati | ¢ LD X3
. A pp l'ication instance 10000. 50. . . 10000, 50 ORR<> D0 D2
H RO DO D2 ouT Y3
X4 T4
cm LD X4
o axcoo s ORR>= DO D2
10000. 50 10000. 50
H R>= 0 D2 ouT Y4
X5 15 LD X5
I Xz
' - ORR<= DO D2
10000.50. . . 10000, 50. ..
H RE Do D2 ouT Y5
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Conducti ngompaei son on

(DO, D1 Dan@d3awnsdi tnlge
comparirseqnul h parall el
connection wi t ht oot her nodes

determine theofouthphat state
subsequent. el ement s
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6.16.10 CMP: Instruction for setting integer comparison to ON

Applicab
) VC2\C3VC5
LAD: model
F— — cMP sz2° " sz~ "D |intluenc
bit
| L: CmMP1 (s2) (D) Step len 7
| d
Oper gTyp Applicable soft el ement nng
s1 | INT Co:fta KnX | KnY | knM | Kns [KnM|knsM| D |sD | c | T | v | z | R | &
S2 INT CO:tSta KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C T Y z R a
D BOOL Y M S
. Operand description N Function description
St Number abmd adr sofito dleem&Eneduwtghe i nst rancdt icoo8manr&2wgpen t he
compared energy fl owakinsgnealdjd.D+ @) D+ 2| ON
S2 Number of data or softa&O0dmld Mg ttPat tisgt@gget) (less, equ:
source for comparison. , Application instance
D:Number dfarthelacimesmad ttho - o Lb  mo
out put the result I_-_[ CWE 1000 2000 N3 1 CMP1000 2000
M3
6.16.11 LCMP: Instruction for setting long integer comparison to ON
Applicablyesvesves
LAD: model
F—+—— ccmp ~s1~ ~s2t Influenc
bit
I L: LgGMR) (S2) (D) Step |l en 9
O | d
per Ty p( Applicable soft el ement "
d ng
S1 DINT CO:tSta KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C v z R a
S2 DINT CO:tSta KnX | KnY | KnM | KnS |KnLM [KnSM| D | SD | C \Y z R a
D BOOL Y M S

Operand description Execduwmtghe i nstrawndticeSMipasi2when t he energy
val iadk. ngMe ®f D+{)D+2) a@Nording to its r
equal arger) .

St o@hparison value 1.
S2 ohparvabuone 2.
D: Number of t he startApeplle'nS;eanttI 0tnha'tnsitsance

Oy LD ml

used to output the res| M
_ P _ _ LCHE 200000 300000 W I LcMP 200000 300000 M6
Function description
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6.16.12 RCMP: Instruction for setting floating-point number comparison to ON

Applicablyesyesves
LAD: model
— — rRcMP s1-° 52~ D] Influenc
bit
| L RGMPL) (S2) (D) Step |l en 9
Oper T A l'icable soft el ement I nd
[|
d yp pp ng
s1 | REAL Corr:ta D R | a
s2 | REAL CO:tSta D R | a
D BOOL Y M S
. Operand description Execduwmtghe i nstrawndticeSMpas2whgen the energy
St otmparison value 1. val iadk. ngMie ®Yf D+{)D+2) a&@NMording to its r
S2 oGhparison value 2. equall arger).
D: Number of the statrtApelee'n‘i:eanttI otnhaltnsltsance
used to output the res|] 'w LD m2
F . d . . — ECMP  S00.3400 2004000 1T 1 RCMP 500.3400  200.400(
N unction escription v7
6.17 Bulk data processing instructions
6.17.1 BKADD: Bulk data addition operation instruction
Applicabycsycs
LAD: model
|—| —-- BKADD ¢§£) (822 ) 82 1 || nfl uenc
) Zero flag, carry fl ¢
bit
| IBKADD( S1) (S2) (D) Step lenl 9
(0] | d
per Ty p( Applicable soft el ement "
d ng
s1 INT D SD C T Vv R a
s2 | INT Co:tsta D | sb| c T v R a
D INT D SD C T \Y R a
S3 INT CO:tSta D \Y; R
Operand description

SiINumber

of

the staautngtofa

¢t 4 telavExretd uftghriens t r,u oitcirermsi nd 6053t un
on whihehadditiiosa bDpebatpenfor mMead a st ar thiynSg8 furint sSdat a ( BI1 N)
S2Constant for performing the f&a®@di tSi2shoadifthey so0tpied m,ti iMPIuni esul
numbeefr t he start sofdtatwes ewheincth Sh &t td fWeenr @merfdyw is valid.
the additiiosn bDpebatpenfor med 2.You <can direcltéydonpdainfty ia
D: Numbeorf the startfosofdgavdlngmedgieuenpeaf by riemg,S2w i s ,a tdens
operation resul't addition oper a6biiotn doant aS 3s tuanrittisi
S3Data quantity and2, ahdrtihneg oper atii3uni ¢ sul

Functi on

description

startib.g
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5

Not e Sequentmnat éghengonbeni s sobtart

When the operation resubiftsoverffrioBiv@y tthhea ticndgtirsy 5§ t @it 0 &g d

noge taNo. storing theeoplefrartiitom dtraomt i n

Application instance D10OMen ML=ON t hDils0 OaDel,0 + D10 (

| " . - a D1001=D11+D,100L004=D14+D104.
EEADD nio I1o0 01000 5 ]

L D M1

BKADD D10 D100 D1000O 5

6.17.2 BKSUB: Bulk data subtraction operation instruction

Applicab
VC3VC5
LAD: model
l—( F——- BKSUB (8> (822 «¢b) 4822 1| nfluenc
bt Zero f | afg,agc,ararnyd bo
i
I 1IBKSUB(S1) (s2) (D) Step len 9
Oper I nd
pd Ty p{ Applicable soft el ement
S1 INT D SD C T \% R a
s2 | INT CO:tSta Db |sbo|lc | T | Vv | R &
D INT D SD C T \% R a
S3 INT Consta D \% R
nt
Operand description froma’s&2, samndrtihreg oper at i88n r e

StNumber of the staaitngtolie odtalddtS Sd@rding from

on whiheatbt racti onsoper dei per.f oNmk @

S2Constant for performing the Wagdi tihenopeppeprbtpPdnregpubittsover
numbefr t he start s ofdtates ewheincth mwdetGNaves

thsabtractionsoper &ei perfor mgd Application instance
D: Nu mb eorf t he startfosrofstaveilnegme| mn 1 a0 29
. BESVE D0 oo Tiooo 5 ]
operation result
S3Data quantity LD M1
Function description BKSUB D1®O D1000O 5

1 Ex eduwntghienst r,ucdulomgacst3lenits Sequensiulatdgdhtei conbent ssoftart
data startibnyg S3r duthiSls data (BiirNoDL Gy thatniotfs 5§t @it 0 Ggd
starting fsoortiBieg opredati i®8n restubting theeowpleirmtiitom dtramt i n
units st d®whéengerheerbgnow i s validbilooMen ML=QON this ca®&ap0D1O0
2.You <can direcltéebyt speosfwnta DhOOGR=mDNUAL | ,D1004=DNA4
Sequenpeaf byrhiemg,S2w i s ,a tcheenst ant

subt r aocpteircant i on o0 6-biSt3 datia sstlarti ng

6.17.3 BKCMP=,><,<><=>=: Bulk data comparison instruction

LAD: Applicab
model

VC3 VC5

1 ——1 BKCMP= (§f) (522 (D) (53)
——— —— BECMP= (§f) (32> (D) (53)
— ——{ BKCMP= (5f) (32) (D) (53)
—— ——1 BECMP==5f) (%320 (D) (53)
1 ——1 BKCMP==(§f) (3520 (D) (53)
——— ——1 BKCMP=> (SF) (52) (D)  (53)

I nfluenc

z fl fl
bit ero ag, carry

e e e ed

| IBKCMP=, >, <, 8519=,(%62) (|step len 9

Oper . I nd
d Ty p{ Applicable soft el ement ng
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Consta ~
s1 INT ot D SD C T \% R a
S2 INT D SD C T \% R a
D BOOL Y M S LM SM
s3 | N[O D v | R
nt
s Operamdcription When the operation resubiftsover
StNumber of the start soft el enPd8®Nto be compared or
saved s Application instance
S 2 Nu mb eorf shaoft el ement that n 1 80 (FF
. BECMF= D10 nion 0 4 1
comparison source
SM1GE -
D: Numbeof t he start soft el e I [ SET  TI0 1
thecompraes slon
. LD M1
S3Data quantity
. . . BKCMP = D10 D100 YO 4
N Function description
. . . LD SM188
1 . Compianmgh®3 u t Bbtist odtaa redtri dSd SET Y10
wi th S3 -inti tdatled (BIrNM ,stamrd i ng
storihreg operati aumirtess wslttariti ng3 Yhem ML=ON, the contents of th
2.You <can direcltébyt speosfwnta Ptr1108ta.re cfompbe[e;;tooowtehtj t0I: th
Sequenpeafbywheng, S1 onst antth e s atr |n? tr.om ¢ ' \?On | € drd
comparison 106biS3danatstw'rthnguf”r'on? .ar 'ng rom ’ noa
esul t is all ON, Y10 turns ON

t hatS29f atadrtihneg oper ai is8anirtes ul

startibg from

3.Seti noctohmepari son ofett Hd agatha t
(SM1@B8883 uvuoompari senstrasuil hg

r
t
Sequentompatyhegcondent ssobtart
B,’gDCﬂ.kay t haunidfs 4&ftraaoDi O @g d

§F or,ing t hree soupldtusaiitmn § r amivOng

Dar@N . when ML=0OM this case, YO i s se€
N Not e
6.18 Datasheet instructions
6.18.1 LIMIT: Upper/lower limit control instruction
Appl i cabVC3VC5
LAD: model
I—H—[ LIMIT ¢8£2 «¢82) ¢832) ¢») 1|l nfluenc
) Zero flag, carry fI
bit
| 1L 1 MI(TS1) (S2) (S3) (D]Step 1len 9
Ope . I nd
T A I | f I me n
nd yp pplicable soft el ement ng
S1 INT CO:tSta KnX | KnY | KnM | KnS | KnLM |KnSM| D SD c T \% R a
S2 INT CO:tSta KnX | KnY | KnM | KnS | KnLM |KnSM| D SD c T % R a
S3 INT KnX | KnY | KnM | KnS | KnLM | KnSM SD a
D INT KnY | KnM | KnS | KnLM SD a
s Operand description D:Number of the start sodut pedte mealt
Stlower | imit value that baen conthreolulpgpadrbysd | ower |
S2Upper | imit value
S3 |l nput o vidhceruter olt hed ulpy er
and | ower | imit
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s Function description s Application instance
You jcadvhet her the input val m 10 100 an 0
LIMIT DO oo D100 iy}
in S3 is wetbhfnthkbeupperg a ! LD M1
Il imits speci fiseod absy tSol caonanlrﬁPgTDDO D100 D1000
and save the value hiem D. In this case, w
S3<S1, D=S1; when S3>s2, PB&shbormipng tshe TDmbtowonheotonf et
<=S3<=S2 D=S?2. and storing the obtained result in
oupn cup DO(10)<=D100(30)<=D10(100), and D1

S2 (Upper limit)

/
Fed

S1 (Lower limit)

6.18.2 DBAND: Deadband control instruction

Appl i CabVC3VC5
LAD: model
|—|I—[ DBAND (§f) «¢522 3 > 1 || nfluenc
) Zero flag, carry fI
bit
| IDBAND( S1) (S2) (S3) (IStep 1 en 9
Ope . I nd
T A l'icabl e oft el ement
nd yp ppli S ng
Consta .
S1 INT nt KnX | KnY | KnM | KnS | KnLM |KnSM| D sSD c T v R a
S2 INT Co:tsm KnX | KnY | KnM | KnS | KnLM |KnSM | D SD C T \% R a
S3 INT KnX | KnY | KnM | KnS | KnLM | KnSM SD a
D INT KnY | KnM | KnS | KnLM SD T a
N Operand description Output (Output) D
St Lower | imit value of the deadband
S2Upper | imfitthaeldeadband , d> St (Lowerimty .
Input 0S2 (Upper limit)
S3Input toval bhe conttrhél ed by /
deadband
D: Number of the start SOfAEppellieCn}:letnitont hiantstsatnocrees
the output bakunecohéthehded, hv
M1 =100 o0 30 1]
deadband }—-—IDBAND o Dio i) 01000 1
s Function description
) . L D M1 L
Younjca@dvhet her the input value specified
in S3 is withindeadbamhglBAN (R D10 D100 Dicoo
specified bypyoShsanad $dntrhPdr faoordni ng t he deadbdlahdomr omhe ot ot
save the value henDS3l & SHHISOC,aSs&ndWstoring the obtained rec:
D =-s813 when S3 5252 When=t$%3s cak®Q) PD1q0(30)<D10(100), and
S1<=S3<=S2, D=0.

6.18.3 ZONE: Zone control instruction

LAD: ggzlell CabVC3VC5

|—|I—[ ZONE (SF) (520 €53 D) a LinI|uenC Zer o f|ag, Carry £
| 1IZONE(S1) (s2) (sS3) (D[step len 9

Or?j Typ Applicadlemsmntf t l:;
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Consta .
S1 INT ot KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% R a
Consta .
S2 INT ot KnX | KnY | KnM | KnS | KnLM |KnSM| D SD C T \% R a
S3 INT KnX | KnY | KnM | KnS | KnLM |KnSM| D SD a
D INT KnY | KnM | KnS | KnLM D SD C T a
. Operand description X Function description
St Negative deviation valYXau téhegwet hijes iaxdpddd viad upl spethéi ddvi
the input wvalue valapeci fi ®dS2by &4 to control and
S2 Positive deviation val dd tPhat!l N dt & gsPedam Gr.6, DWg33+>D0L,; DwhSe3n+ S
input val ue when S3 =0, D=0.

S3 Input value to controel IAPP Yy athied Nz oinMeS tcdpMG & o |

D: Number of thetshtaartstmmfel W omE 0 e o Tt
t he out put valkea Chat r ohlaisc u

byzone LD M1
ZONEDO D10 D100 D1000O
Per f or mz agceotniter oTDDOG ®M t he content

and storing the obtained resade, in
D100(30) >0, 13000)0+=CD1100(0100) , and D10

6.18.4 SCL: Coordinatesetting instruction

Appl i CabVCBVCS
LAD: model
|—|I—[ SCL (822 522 D) 1 || nfluenc
) Zero flag, carry f1
bit
| 1ISCL(S1) (S2) (S3) (D)|Step len 7
Ope . I nd
T A |l icable soft el ement
n d yp pp ng
st | INT Cor':tSta KnX | KnY | KnM | KnS |KniM |[knsM| D | sb | ¢ T v R a
S2 INT a
D INT KnY | KnM | KnS | KnLM D SD C T a
Operand description 3The cooradiemasetst hbroogthieblse on
St I npudn vwhiueh coordinates are Points of the S2
of the soft element that stores tpfg, i npKEoPdYe vp| yeHl
S2 Number of the start tabl e onversj oncoodnye, el SREnt
. . . X coordinate S2+3
that is used to set the coordinatPeig2 .
Y coordinate S2+4
D: Number of the soft el ement tiragt storeyg the ouiput
value on avihmathesolmave been set X coordinate S2+2n-1
. . . Point n (End) -
Function description Y coordinate S2+2n

1 Set ttihneg co i nadtee | apuecivfailwdENot e

by S1 according to t he speci Kda€a ©¢nvt ke at aabheged
characteristitclsg @mtdaisnteddhiemnes valstcse nidhi ng or deff .t hé sdabga paed

soft enemsempeci fied by D. in ascending order and the de¢
2. The conveefttitomg fwmoosridi nat euttammhe operathpar oteiflolr eexecu
perfor med based on t he data 2tsublnpusstpeeditini nsehe range s
el ements, of which the start sqfyt] &la@mMemt jinstameei fied by

S2. However, wheatrma t tah é sowmtogutan i nteger
val tde daotud puasftteedruinndef the fir st
deci mal pl ace.
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| -'“1 [ soL e 100 L ] Point 4 X coordinate D107 50
Y coordinate D108 40
LD M1 ) X coordinate D109 60
Point 5 -
scL D10 D100 D1000 Y coordinate D110 0
Y
Setttimeg coorodit Mm@t ecsont ent of D1o,, and
storihehbgt ar eesd IDthO @Ben ML1L=ON
Points of th D100 5) _
) X coordinate D101 10 Point 3(30,60)__
Point 1 - /
Y coordinate D102 0 D(40) "Roint 4(50,40)
Point 2 X coordinate D103 20 _ / \
Y coordinate D104 20 Point 2(20.20)
\
Point 3 X coordinate D105 30 _ Roint 5 (60,0)
Y coordinate D106 60 Point 1(10,0)51(25) X

6.18.5 SER: Data search instruction

Appl i CabVCBVCS
LAD: model
|—| - SER (SE) 522 (D2 «s8z2 1 || fl
_n uenc Zero flag, carry fl
bit
| LISER( S1 (S2) (S3) (D)|Step |l en 9
Ope . I nd
T A Il icable soft el ement
nd yp pPp ng
S1 INT KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% R a
S2 INT Col:tsta KnX KnY | KnM | KnS | KnLM | KnSM D SD C T \% R a
D INT KnY | KnM | KnS | KnLM D SD C T \% R a
Const
S3 INT onsta D \% R
nt
R Operand description N Function description

StNumber of the start soft el emenbé@a®Cmd as esatfacradaidn g e artchtei ng
S2Reference value or number ofSaMee dadia; 8ch| G Pamba adp@gst Int D
stores the target value for s eirdeh .

D: Number of the start soft elZ2emeMhentfdie safpedatyeexists,
number of the pieces of same €dat@nd (mesipthisgnisindoifi @f pmgidnuel/ f
maxi mum val posidafidomhaemi ni mum &Ngd yaxar eas uwrsedf ti netrameirgt § r o
S3Number of wunits of (@6t3@ to Be searched

256) 3. When the same dat a dsooefst no
el e mesnttof, e and t he ot her t wo a
above.

. Application instance
| M1 100 100 3
SER nio nioo piRulul] g ]
LD M1
SERDO D10 D100 D100O0 8
Searchingthe& amrittersttsardfi sgoftiheghsPhd chameésults inwheni ME=60t art
The element value
The element value
val ue to be compared Data pos| Search r ¢ Val ue
to be searched S1
S2
D10 100 100 0 D1000 3
D11 78 1 D1001 0
D12 92 2 D1002 7
D13 100 3 D1003 5
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D14 110 4 D1004 6
D15 -20 5
D16 145 6
D17 100 7

6.19 Character string instructions

6.19.1 STRADD: String combination instruction

Applicab
VC3 VC5

LAD: modell
|—| -7 STRADD 512 €DJ €822 1 | f |

bint wenc Zero ddaragy flag, and b
| ISTRADDS1)(S2) (D) Step |l en 7
Ope . I nd

T A Il icable soft el ement

nd yp pp ng
S1 INT String | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% a
S2 INT String | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% a
D INT KnY | KnM | KnS | KnLM D sSD C T v a
Operand description N Not e
SiFirst string unit 1. When S1 and S2 specify a char ac
S2Second string unit characters are allowed. Tihhet actoinoma

D:String storage unit afterMaddKnnelPti€Spensi n hehsepasatoomputer
Function description the character cannot be recognized

1Conneotghe stessnar winmg fro%w' Sllfi s' OsOtHbhoeé th iSH and SzZ,ant then a'ddc
and ,&m®d storing them in tﬁjér§8illlyelt8mghts

st arftridghen erherfdyw i s val$3d Whbee soft el emdntt heddrnt®&H snags du nO t
2. The combinanidor Aitaks «threi®dPs 2nNd Dsaherlisyptemhdrepovabue of
first charSaZsltelingfstbenne@tsédutc(g'on operand is |Ilegal".err
the end char sdtrérmgof atntde t$te ¥Whgn " O00H' does not aspopfetarelienmet
identifiergofsthgnédedrintfange of the strd@mg outniS2 ,syt satre m nrge

3. The valid data of a sttrtﬂﬂ-géuﬁiltemieﬁ'&it?:r%utnjebges”thaéfcujo“t opEIr.
data starting from the spercainfgi_egargﬁft _element for
the string unit to the fi APPIdf£ad oM WHiSd®R N"CRo H" | s

detected n 12549 14134 127543
l—-—v STRAID D10 D100 noo ]
4. When the number of conn

an odd numberadd®®ii gh bytleD M1

of t he | asstof ¢ h aerl ee@teennt it .S-ﬁRADDlo D100 D1000O
even, 'ik0Oa0dHE e d he next el ement of . . .
Connectthiengstring wuni't starting fro
the lastsoharakbement starting fr osimo rDili0ogb t adrmeksdi | t in th
starftriddmyoO®wben M1=O0ON.
B15--b8 b7---b0 B15--b8 b7---b0 B15--b8 b7—-b0
D10| 0x32 | 0x31 D100 (x38 | Ox37 D100¢ 0x32 | Ox31
DI1| 0x34 | 0x33 | + D103 0x61 | Ox39 §> D100 0x34 | 0x33
D12| 0x36 | Ox35 D102 0x00 | 0x62 D1002 (x36 | Ox35
D13| 0x00 | 0x00 D1003 (Ox38 | Ox37

D1004 Ox61 | 0x39
D1005 0x00 | 0x62
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6.19.2 STRLEN: Instruction for detecting the string length
Appl i CabVC3VCS
LAD: model
I—|I—[ STRLEN I e a I nfl uenc
. Zero flag, carry flag,
bit
| LSTRLEWNS) (D) Step lenl 5
Ope . I nd
nd Typ Applicable soft el ement ng
S INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% a
D INT KnY | KnM | KnS | KnLM D SD C T \% a
s Operand description When ' O0OO0OH' does not appeafrt i n
S:The string uni't el emeange of the stfrrioSgt hieni t
system srtehped h & el ement hember

DThe |l ength of the string unit

. . . instructiomutopef! aneamdpe .
Function description P ®

. Ii atlon i nstance .
1. Detecting the Iengthtbé’thep% na, and storing
obtained value in D when the e STRLEW  Dig Bio0 1 d.

2.The wvalid datumiof iadistcat eag tLBe '\?lata

starting from the specified soft element for the string uni

to the first data i.n which "Ooii-l:'RLiEsN deDtlgctéDaOO
Not e Detecting the I ength of the

st

and storing the obtained resul

6.19.3 STRRIGHT: Instruction for reading a string from right

Applicab
VC3 VC5
LAD: model
|—| - STRRIGHT ¢S1) b2 €S20 1 I nfl uenc
. Zero flag, carry flag,
bit
| LSTRRI GHE1) (D) (S2) Step |l en 7
Ope . I nd
T A |l icable soft el ement
nd yp pp ng
S1 INT KnX KnY KnM KnS | KnLM | KnSM D SD C T \% a
D INT KnY KnM KnS | KnLM D SD C T \% a
S2 INT Const D \Y R
ant
R Operand description B3Add nN'gOOH'"to the Hmiogh beyteentecth ot ds
StThe string unit | ast chwaeact e newxnmbrexcchtaefdact er s i s

D:Storing the extracted stPPH“SACE“%”'QOOOOH' tel ¢mentnseaftt t dleeme

hat ho(l:ds t hwhelnastt dalsareaectner

S2 Number of the extracte char ers
. The alid data of a string unit
s Function description ) )
1E ) s H ¢ pec ied soft el ement for the str
Extracting t aa arnagcterrosm bn s detected

| ast val i d chatatcrniemg o(fnotthe
count i ngan'dO OsHtoireirm gi sno fttht e
el emenarftriddawhen t he energy

ot e
f[“é’ 'dOoo0eHs' not appear isotheekeme.!
ange of the sfriSkhg hwenisty ssteémnh &rienpgo

is valid ]

2 St orionOgH" sbht De lheeme ng 2 WisThe el ement heummimet r af t toount oopfe rraanndc
error.

equal to zero;
2. S2 is greater than or equal to
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3. S2 needs to teall ese thExnractieng 3 characters
character number of the ST rsotnr iDnlgo., and storing
N Application instance M1 =0ON.

I—-—UIM1 STRRTGHT D10 Dioo 3 1 B15-b8b7--b0 B15--b8 b7---b0

D10 | 0x32 | 0x31 D100 0x35 | Ox34
LD M1 D11| 0x34 | Ox33 ﬁ> D101 0x00 | Ox36
STRRI GHT D10 D100 3 D12 | 0x36 | 0x35

D13| 0x00 | 0Ox00

6.19.4 STRLEFT: Instruction for reading a string from left

from the r

t hem

in the

Applicab
VC3 VC5
LAD: model
I—H—[ STRLEFT ¢S1)  ¢D) €22 1|l nfl uenc
. Zero flag, carry flag
bit
| LSTREFT(S1) (D) (S2) Step len 7
Ope . I nd
T A Il icable soft el ement
nd yp pp ng
S1 INT KnX KnY | KnM KnS | KnLM | KnSM D SD C T \% a
D INT KnY | KnM KnS | KnLM D SD C T \% a
s2 | N[O D v | R | a
nt
., Operand description ., Note
StThe string unit 1. h&n ' OO0OH' does not a

D:Storing the extracted string fimeange of the

S2 Number of the extracted chafryatsctteénrsrtehpemr”ES el ement

Function description _
l1Extracting S2 chatractiemng frri@%n'twg%dl
eftobki @hset riamg, s ttchreinm gisno ftthe 352 needs to

s greater

t han

be

ppeodrnt in

s tfrrioBigt hueni t

hember

instructiooautopef aralnmdiea .

or equal

|l ess than o

string.

1

el ememnarftriddnghen the energy roQvuri“Qe'i/a?fidthe S1

2Stor"ionOgH" sbht Delheeme NnS2 w s equ%ﬁ’pltiocation Instance

zer o, i STRLEFT ]15349 ]15339 3

B3Addn'g0OOH"t o the hsiogiht beyteentonft t ne

hol ds the | ahsen cthhaer araixgbrea c toefd M1

characters ibeAdd# n' gddodd OnHim t o the TReEKPLO D300

el ements offt tdtldeante nhol ds the | aEktchatboge8 characters from t
when it is even. starting from D10,

a ntd

sstt aorrtiinn

4. The valid data of a string funoim DilRPd®i wheas MLAPN.dat a
starting from the specified softBseement for tghhggSfor i Ng uni:

to the first datdadet.emctwdd ch " O0O0Dd" 0x32 | 0x31 D100

0x32

0x31

0x00

0x33

D11| 0x34 | 0x33 E> D101
D12 | 0x36 | 0x35

D13 | 0x00 | Ox00
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6.19.5 STRMIDR: Instruction for reading any characters of a string

A l'icab
L AD: m";zel VC3VC5
I—H—[ STRMIDR ¢S1) (D) 22 1|lnfluenc
bit Zero flag, carryflfdgag,
| LSTRI DR(S1) (D) (Ss2) Step len 7
Orﬁ)g Typ Applicable soft el ement lr?;
S1 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD \% a
D INT KnY | KnM | KnS | KnLM D SD v a
S2 INT KnX | KnY | KnM | KnS | KnLM |KnSM| D sSD c T v a
., Operand description . Note
StThe string unit 1. S2 needs to be | esbatdhamero
DThe extracted string unit number of the S1 string.
S2Start pésihieonth@armetextsracted. N i s greater than 2.
S2+1 Number of characters to bé -e»raétdde@bper than or equal
. Function description 4. he&n 'OOH' does not appedrnt in
l1Extracting n ocfhatrraectiélasjnaftialgglemeange of the stirrioBigt lueni t

frotnhe S2 c¢ladacstteohreimmgi $0 ftthe
el ememnarftriddnghen the energy
2Add n'g00OH' to the hsiogfht beyteenteaft PP 1 Cation
holds the | ahsen cthhae mamamxBbr act ed m STRNIDE Dio
characters i s Add n'g0dod0 OnHI' mbteor .t h ¢

el ements offt tdtleleantenhol ds the | adtD chMaracter

system rtehpedhts el ement hember
£ O'R/Vrtgyc\;éloindooupte roaf'h drea nsgpea .

instance

13106

D100

when it is even. STRMI DIRL O D 100 0

3.The wvalid data of a string Iijenaidti nigncbilcag

starting from the speci fuined sosfttrienlge"bennitt

2
I

D

tIj?ls':::’»t)hec h%?ta%t ers

Lt'a rtthien gS tfrrI Jd¥ D10 ,

to the first data i.n which 0 0H"4 (1¢Si nd(\:]etfercotnng100 when M1=ON.
4 . Performing no action when n igs 0., 515 b8 b7_b0
5. Extractingall char a,canred d adi10d 0x32 | 0x31 |h €  Splod ox33 | 0x32 |0
storing tshefm ied tcdamitritdghen n D11| 0x34 | 0x33 D101 000 | Ox34
i sl. D12| 0x36 | 0x35
D13| 0x00 | Ox00
6.19.6 STRMIDW: Instruction for replacing any characters of a string
Applicab
VC3 VC5
LAD: model
|—| F———-A STRMIDW ¢S2) ¢P)  ¢822 1|l nfluenc
. Zero flag, carry flag,
bit
| LSTRMI D®1) ( D) (S2) Step |l en| 7
Ope . I nd
T A |l icable soft el ement
nd yp PP ng
S1 INT KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y a
D INT KnY | KnM | KnS | KnLM D SD \Y a
S2 INT KnX | KnY | KnM | KnS | KnLM |KnSM | D SD % a
. Operand description D:The string unit to be replaced

St The string unit to be ®gedtart positionof
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S2+1ludMbef characters to bed.reWhametdhé nhumbfeorrepfimeceracaetdser § h
Function description |l ast character offt tbe hset reixntgr au ncihtar

1Repl acimlgar acsttearrftdianga t he @7 € not saved

S2 chapoacbéetwitny n charadtd® 'O00H' does not apmeht eéhembae
data of S1 string when the adger Py ftihew sity Gingaiuthh B sy atremnmge
2. The valid data of a stifhed§euilemend; pumbest podfcti ont opker
data starting from the specdnVi®8 8" 86ft el ement for

the string unit to the fi rAPtpldetad iiom wHisdm®NCEOH" i s
detected. ;I_E_.smm we o oo ]

3. Perforcmimm mwhea n is 0. LD M1
4. When-1n tilse contents t&TRMO®EWs jRRI D100 Do

character datai stpoefceihthieed RgpISdci ng Oha( DdEBes the DO (DO0=2)
soft el ement s foll owing tthhee sgo0fitng efuraddmrotet a h tfiinngs t D1 ( D:

specified by D. characters of ther Othvihregil s @Nt st ar
s Not e B15—-b8 b7---h0 B15--b8 b7---h0 B15--b8 b7--b0

1. S2 needs to be |l ess t W& ox32| 03| eipy x35 | 0x34 0 )\t hioe| 0x3L | 0x34

character number of the S1° ox34|0x33|gowor| x37 | 0x36 f>01010x33 32

2.i8 greater than 2. P2 000 | 035 | 102 | 0x39 | 0x38 D102| 0x39 | Ox38

3. S2 is greater than or equal t oD03| 00| 0x61 D103 0x00 | Ox61

6.19.7 STRINSTR: String search instruction

Appl i CabVCBVCS
LAD: model
|—| ——-/1 STRINSTR (7.5 {527 [F20 (532 1 Il nfluenc
. Zero flag, carry fl ag,
bit
| LSTRI NSTR1) (Ss2) (D) (|[Step 1l en 9
Ope . I nd
T A |l icable soft el ement
n d yp pp ng
S1 INT String D SD C T \% a
S2 INT D SD C T \% a
D INT D SD C T \% a
S3 INT const D \% R
ant
. Operand description . Note
St The st rhieng ewmicth etdo 1When "OOH' does not appear in
S2Searscohur ce el ement range of the string ul
D:Searrcehsul t s Fhe syst.em reports t.he The
instruction operand is out of

S3Start peseatcbnog

. . . 2. S3 si g hlaem or equal to the nt
Function description )
) ) the S2. string

1 Searchhaegsame stmngstaartﬂhreggSl V\s/htrlnsq1 . h I
fromt h®8®@ character of stheer iS2g st'ringen andSpeCI 'es a charac

. . . . S ?h%'racters are all owed. The
the string posisteiacr hi mfecrurdtsi oam ®&Ff when .
. ) guotation marKk repsensernthet e s
the energy flow is valid.

computer software, csaamndthe be

r%%ognized by the host compute

3 Nooper atsi grer whoernmetdh e pwh;erteon4$3.when S1 is an empty charac

the search is started.is a negpaotslivtei Onnurrbbfert 10" s 20 & hdaer (aicét te8 @ s

4 . The wvalid data of a strinlgS Uaf]ritevier\qdincu%beesr totf’ecﬁngé‘cter
starting from the specified Soffitrset! e meH: )for the string uni:

to t heatfd rist which "O0OO0OH" i s deAgglt.ed

2Stor"ion'gwhrenD t heroensiisstreontc st ri

iFcaanoe inst
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I_LSTRINSTR s ol o 2 : D10, stnartimgearch results in
M1 =QN

LD M1 5

STRI NSTR " 45" D10 D100 2 B15--68b7--b0

Searchhegsame strisntgareitsimlrglhdae"ﬂiosc"
second character of the char actgs@gpStr

=

D10 | 0x32 | Ox31

DIl | Ox34 | 0x33 |. D100=4

i it)/)starting from
D12 | 0x36 | Ox35

4
o | 000 | 07
6.19.8 STRMOV: String transmission instruction
Appl i CabVC3VC5
LAD: model
|—|I—[ STRMOV (52 ) ] Influenc
) Zero flag, carry fl ag,
bit
| LSTRMOVY S) (D) Step |l en 5
Ope . I nd
T A Il icable soft el ement
n d yp pp ng
S INT String | KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T \% a
D INT KnY | KnM KnS | KnLM D SD C T \% a
N Operand description 3. When S1 specifies a charact
S:Source string unit 32 characters are allowed. Thq
D:Destination unit guotation mark repséenernthet the
. . . computer softwar e, s o t he c
N Function description )
) ) recognized by the host comput e
1. Translglerdata of the S strln%\ uni t , including '"OOH'",
N pplication I nstance

to elhememitt sftraddmi i ng

i . i 12849 12849
2.The wvalid data of a string I—-—vsmw i D100 1 e dat a
starting from the specified sol. ¢/ cimicunc + v caue String unif
to the first data in which "00HP iMl detected.

Not e STRMOV D10 D100

1When ' OOH' does not appear i nTrtahnes fdedrreriendgma mcitreg ssdafrtiDm@ dat
el ement range of the string dmit het adiridmgovdd e toimdyS,ONt h e

system reports t he "The el eme nghs_pghylhgnb e r of B15-hban7---b0
instruction operand is out of rp®| 0x32|0x31 |r r ON . D100 | 0x32 | 0x31
2When the numberofof® heharn aagt eirng p11| 0x34 | 0x33 §> D101 | 0x34 | 0x33
evre' 00is siarS@&inbdoth MSB ahd L SB? 0x36]| 085 D102 | 0x36 | 0x35
the correspondshglPpe#ition in DL 0X00]0x0| D103 | Ox00 | 0x00

6.20 Extension file register instructions

6.20.1 LOADR: Instruction for reading data from an extension file register

LAD: Applicab
I nfl enc
l_”_[ LOADR «¢81) «3522 1] bit . Zero flabagcaang borro
| LLOADR( S1) (S2) Step len 5
Op e | . I nd
T A |l icable soft el ement
nd yp pp ng
S1 INT R S
I N I O

221



VC Seri ekLMiRrroogr ammi ng Manual Application i ns

s2 | INT |Const D
nt

Operand description . Note

5

StSoft elemeh&«tenbegofsarersdatra ng 1No operateambened2 is speci

S2Number of data th®$20hado2maen realy

5

Function description 2. Whestohages boat

cohnegotue c

Reading out S2 datasfdarmeSl1 Oefxetchuetieré§1[hré'ﬁsctionepsbettfsaytstteh‘re

r egissttoeira dgdther ageo MHadifet el ement d 80

memory card

starting from Srle gifistdird;ee wtLecn sdi-onWhen SthekzLutionft he me
i nstirowctis abdou a8

watchdog ti mehperoarcrteicctaly aipnpl i

5

Mi 5
LOADRE RO 16

LD M1
LOADR RO 16
Readilfg data starti

backup,amdesngprt heisme

6.20.2 SAVER: Instruction for writing data to an extension file register

Application instance

1

@mpsge.tt oo he

ng from RO of
o lze fatl 6e |l e men
units starwhiemng Mlr=oOWN.RO

LAD: Applicab

|—|I—[ SAVER  (SI> €522 ¢p2 ] L?:Iuenc Zero flag, carry flag,
| LSAVER S1) (Ss2) (D) Step len 7

Ope| . I nd

T A |l icable soft el ement

nd yp pp ng

S1 INT R S

s2 INT Cor:star

D INT D S

N Operand description 3Setttihregi nstructi on exebhemni on

St Soft element unit of the exXt®XEFLHhT AOGHEEFIUCH 8500 g Lrlity g0 N

data(only the stodrtt eddcdrhbess dmte
segment can be specified) 1. When S2=2048,

S2 Number of data tpheart ohpaesr abtei bofin v@rbjiotuttensever al

theiagsécutt or

hu

ndr edms.

cycl@®@s2012048) wacthdog time correctly.
D:Storumben of datawnihanh has be&ePu neexedwte the |

1. Wndégata fidm+30i4n7 the extens |

NI TER or |

Function description to initioaktr asteegdmeaetf ore dri vin

SAVER instruction. I f dihenldat a

gl ster dtoh nsotegh enfaetxcthe nst e r e

regitsd etrhe same unltbyn2®41&/3250rage
(if 20148 is not divisible by 98" |

i incorre
by olpperati.on cycl e

(o]

b o x
repot he, bpemahtei oome mor
hé::tq ti nt hIS r{m Y,

ncreased

. . . 3. When a valwue of 0O is speci
2. Storing numbbthtbteudiatitaen i n : P
. . . according to S2 = 2048
during the writing process
4. Datmaeedoadd@mber sdfasmtthte e ltehnee nstxibmem i st enNe mbger sotfartthesoft el
each segment.is as foll ows
Number of the Range of wri Number of the Range of wri
Segmen Segmer
start soft memory card start soft memory card R
numb e | numbe
element area element
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0 RO ROi R2047 8 R16384 R16384i R18431
1 R2048 R2048i R4095 9 R18432 R18432i R20479
2 R4096 R4096i R6143 10 R20480 R20480i R22527
3 R6144 R6144i R8191 11 R22528 R22528i R24575
4 R8192 R8192i R10239 12 R24576 R24576i R26623
5 R10240 R10240i R12287 13 R26624 R26624i R28671
6 R12288 R12288i R14335 14 R28672 R28672i R30719
7 R14336 R14336i R16383 15 R30720 R30720i R32767
5. When no memory is cepoetse&AVERWe RIystbdm D100
that there is no memory card. LD SM189
6 . When hardware writing proteggtqdonygs performed for the
memorcyard, the system reportsg:q BuBOf Y cGRnfenstartimgssron
operation error.

Application i

nstance

uni

t

s startingtdnibmg B R Gubneiatnso f
t hatalarready

st ovhed

Mh =DNO OWhen

- SiVER 0 B4 D100 1 execudfi onhetrusticompl 8vME&9=0N,
MiEa OFF and0=0N.
b—— [ SET ]
LD M1
6.20.3 INITR: Instruction for initializing an extension register
Applicab
LAD model
I | | [ INITR «¢S522 520 1] Influenc
. Zero flag, carry flag,
bit
| LI:NI T(RS1) (S2) Step |l en 5
Ope . I nd
T A |l icable soft el ement
n d yp pp ng
S1 INT R a
s2 INT Consta
nt
s Operand description
ST Uwift the extension register and extensionthiel sohegeseaent
the segment can be specified)
S2Segments of the extghshehonefi beeregndter to be ini

ti

223

al

s Function description
1. I mintgie&I2ien si owna ek gestbedn e sstgd rsttiemg f r o mglBel , i rmintdi avlr ital ue
2Theiiti al iexa&tcikbdyre &i esgme nt
. Not e
1. mnSeleds peaoiufmber sofartthesof hhel semglmenbeheofsttart
as fall ows
S e g me | Number of the Range of wr| S e g me | Number of the start Range of wri
memory card
numb el startsoft element area nu mb e| soft element memory card R
0 RO RO R2047 8 R16384 R163841 R18431
1 R2048 R2048i R4095 9 R18432 R18432i R20479
2 R4096 R4096i R6143 10 R20480 R20480i R22527
3 R6144 R6144i R8191 11 R22528 R225281 R24575
4 R8192 R8192i R10239 12 R24576 R245761 R26623
5 R10240 R10240i1 R12287 13 R26624 R266241 R28671
6 R12288 R12288i R14335 14 R28672 R286721 R30719
7 R14336 R143361 R16383 15 R30720 R307201 R32767

zZe

(

d onf te aeclhe meergtme
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2When the mempaty usaed niigi al | za&tPipdr cafti on instance

the sxthéne register is not per| S [ meTTR s . 1
3If the wmamar yconaeldaredware writ., .y

protection i s mpemdcogrrmied tfhoer styhdePe m M1
repomtesnoa grd operation error. INITR RO 1

4. The instyuchibhatameonhe segmenitafe e 8tdLMsi GR20dFi s nesegh
execution. When the memory carfypichi WeebON. ! 716 RN 2%is@N gf ys i

tinefi nithghch segment is aboup,ldRWNS e PQ@ERQ@ﬂi BRe al so i
actual a pYplui cnaetsidotnt, bhe watchdog ti me

correctly.

6.20.4 LOGR: Instruction for logging on an extension register

Applicab
LAD: model
|—||—| LOGR (81> ¢82) (83) 4842 ) 1 || nfluenc
. Zero flag, carry fl ag,
bit
| LLOGR( S1) (S2) (S3) (IStep len 11
O,:)de Ty p Applicable soft el ement l:;
S1 INT D C T a
s2 | NT |Cons@ D
nt
S3 INT R
s4 INT Consta
nt
D INT D a
Operand description . Note
S1Obj ectt hweti fipptrieogi n 1. When using t joeu meergodn iyt écalr id:
S2 Numbermgiabegde ct ~Wmi2t49 ( 1 t he s esgtnoe Hiteegge d f t lhoeg gdeatitha® n
S3Address of the stusretd siidmftloeg%)ﬂwtespfllrt]ofmuln?tregISter 'S theonsi
starting hfer osny sSlem reports t hat
S4Numbersodft ed egmerits uséd in llﬂgir}ne(mloriys Garctbmr rebts case, j
16) initiakgment bled epehce byt ho e gh
D:  Nu mbleorg idngetda the I NITR or |INITER command,
Function description el emetnirough the imesnuuctiean c
l1Continuous|I g2lodgi mise gneifnn eny background mgmamreydc aodsgsleect
Slunt il S4sodegnmmeentext ension re@irogéemamand! phel vandwnbtem, bbdat
extseindml e registart isBgarfei diped si multanedasaygid data | oss, vy
i nhewvn e@rheerfdyw is valid the memory card file content
2Perforoginnng dach execution cyc$eftware befare initialization
3.t ®rimg numbeedafal bgi D
2. 38eeds t onusnpbeedrihnfoyf st art soft elNMummhdahentstthpf segmemeént i n ec:
as foll ows
Segme Number o Range of wri Segme Number o Range of writ
numb e start § memory card numbe|start soff memory card R
el emen area
0 RO ROi R2047 8 R16384 R16384i R18431
1 R2048 R2048i R4095 9 R18432 R18432i R20479
2 R4096 R4096i R6143 10 R20480 R20480i R22527
3 R6144 R6144i R8191 11 R22528 R22528i R24575
4 R8192 R8192i R10239 12 R24576 R24576i R26623
5 R10240 R10240i R12287 13 R26624 R26624i R28671
6 R12288 R12288i R14335 14 R28672 R28672i R30719
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| 7 | R14336 | R143361 R16383 | 15 | R30720 | R307201 R32767 |
31'f themeriys hmr dwarteh ep rsoytsetcetm orne,ports trhearmho rtyhies aipdec @t exnt .0on

4 . Login data for mat

The storage address of the first
S3i S3+S2-1 logined data D=S2
S371 S3+S2-1
The storage address of the second Data write area
S3+S2i S3+2S2-1 | logined data D=2S2 1926>54

S3171 S3+S2-1

S3+2S2i S3+3S2-
1

éééé éééé é é Login data stor 4
Writing intothe location management
area

When using the data write area of
S3+1926x54 -1 one word, the sequence is changed
1S3+2048x54 -1 from ON to OFF from O bits of
S3+1926x54 -1, and the next soft
element S3+1926xS4 is used when
S3+1926xS4 -1 is all OFF.

D=3S2

Management
area
122 xS4

Application instance LD M1

A T L OGR DO 5 RO 1 D100

Loggtmeg dat aiDoAf utnhiet TRBO#AFAeuRDLt
of the segmemrtortdhen gmunbeegi noefd
dat a i wh e&MI0-00N.

6.20.5 INITER: Instruction for initializing an extension file register

Applicab

LAD: model

|—|I—[ INITER ¢SF)  ¢322 ] Influenc
. Zero flag, carry fl ag,
bit

| L:NI TEB1) (Ss2) Step |l en 5

Ope . I nd

T A |l icable soft el ement

nd yp pp ng

S1 INT R a

s2 INT Consta

nt
. Operand description s Function description

S1: The s agrieomqgitetmehratursihtare t hel.kamkngl iS2Z s e femdretnsii lo@gisst er
addr esst hei tdkbfeinl e register usfiatrt ik Bgibiertolme Sdt or apg etghoeo xv, a laune
initialized(onl yextheen ssitaarr hr eagdidbtdefréFrbp i t .

the segment can be specified) 2Theaiiti al iexatcibdyr &tiesgment

S2Segments of the extension register and extension file
register to be initialized (S2=1)
s Not e
1. 18eeds t onusnpbeedrihnfoyfst art soft elNummdehenfstthet segmeneél ement i
as fall ows
Number o Range of r Range of ri
Segme 5 9 W Segmen Number of g Wit
start 9 memory card memory card
numb ¢ numb e r soft ele
el ement area ar e a
RO ROT R2047 8 R16384 R16384i R18431
1 R2048 R2048i R4095 9 R18432 R18432i R20479
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2 R4096 R4096i R6143 10 R20480 R204801 R22527
3 R6144 R6144i R8191 11 R22528 R225281 R24575
4 R8192 R8192i R10239 12 R24576 R245761 R26623
5 R10240 R102401 R12287 13 R26624 R266241 R28671
6 R12288 R122881 R14335 14 R28672 R286721 R30719
7 R14336 R143361 R16383 15 R30720 R307201 R32767

21f there is memory hardwar.e Abrpoltieccatiioonn itntsd alELt em

reports that the oparadtienianooi M INITER 10 . ]

3. Whernormge lcoommnbdetsgstem repoe. o

t hat tnhoernee mosry card LD M1

4. The instruction can only inil NI BER zeRlbnelsegment for each

executindrhe operation time of |innitfladaliizzinggideat BxéERMSERD i n
segment is about pp00cms.i olnn FoyPa@Aedt 0O when M1=ON.
to set the watchdog time correctly.
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6.21 Positioning instructions

6.21.1 ZRN: Zero return instruction

LAD: Applicabl|VCISVC1VC2VC3
— —_ rN (51} (52) (53) ) Influence
| LZRN (S1) (S2) (S3) (D) Step lengll
(0]
pder Ty p{ Applicable soft el ement I nde
Const .
s1 DINT ant KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C \% R a
Const 5
S2 DINT ant KnX | KnY | KnM | KnS [KnLM [KnSM| D | SD | C \% R a
S3 BOOL X Y M S
D BOOL
N Operand description 2. Durhiengerpr o et g nv alhwee caifr r en
StZero metedapeci fyi nghtthiee spe¥d!aggideacereases
zero ret.urn starts 3. The min. output pbuel soeutfprue g w
32it instruction. actuiadiéyer mined bhetbe: for mul a

S2Cravilng spked|lower speed afterF_th:@cified
neegroidotgi gnal i EDO@Nned min_acc T

S3 DOG to be inputted in X el dmemabove f oR, mulnadtclmaexspeed
Whemnel ement ottthémpuhamelsay WX)i Teindsth@meceleration/decele
specijtfhheedposition offisetr ®dseahwei tzrrtmetfnpsoTi hneta Icc ul at iFQna 1 ss ulhte
due to the influence aof the PLG pgjatl cyua paytel poant Cfry-rcalqeueincy_

D: Start adeirelesedfpul se out pupy. Roe pul sef roeug peurtcy, the ¢
Function description frequency is output even i f
Taiknyy0 as an example. i Whgiegn&M2zZzal cukated one is assigned. Th
i s vand del emerctilsfiyti kel SM28Ingcl esrecti on of ACC and end part of
signameal YHO i s t hoef otuhiepmug potrhtabove calcul ati onrs preeesiuolme.r | f

signal. When el ements specifiedamyathfheee SM28Cuthetapnty epwll ¢

signal are invalid, Y (N) specdautipuwut.by SD175 is the output

port of the clearing signal. 5. Crawl inregg dsbpeada eébdar ger t han ze
. Not e than one tensheed. t he max

l1BecausZRNhmstructi on siesairiongc ap abbh.Fer ofdet ai | Ghapterrlg f'User Guide for

for DOG automaticall ythei tzeirso Rogtigning Fuection't o st art

ret wopreomtfurther than the front end of DOG
detection device.
Ti me sequence diagram
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Frequency 51 Zero retum spesd
Pul=e output ’
L - = Position
Liafa ralum
start point
]
IFF
DG signal = Puosilion
0N
Mola 1 CFF .
Clhear signa el 20 me 1 i - |
e e—mm Within 1 ms
+ scan cycle | |
! [uly]
Mate 2 OFF
Pulsa cutput moniforing = Pacition
Mot=l:Ensbing the dear funchion when SM276 1= s=t
Mot=2:5M271 and EM20] are the pulses cutput montors
of %0 and Y1
6.21.2 PLSV:Variable speed pulse output instruction
LAD: Applicable model lyc15vC1 ve2 ves
|_| L PLsv ¥ @ 2) ] Influenced flag bit
IL: PLSV (S) (D1) (D2) Step length 8
Oper
P Ty p | Applicable soft el ement I nde
Const
S DINT ;):ts KnX KnY | KnM | KnS | KnLM | KnSM | D SD C \Y R a
D1 BOOL
D2 BOOL Y M S
., Operand description 3. Duripmnpcesshioflpead pul se

S: Output pulse frequency (Hz)when the energy fl ow tdurdbsen

32bit instruction.

the osttgpitt hout decel eration.

n s

ou

by

4.1 f hihgepeed pul se out put tnhoeni f

Dt Start wolddirgelesedfpul se output-.
D2 Start adrdttasdsygrcefctt o signaﬁneorqu
. S . o instr
Corresmmodt he positive/ ®Ssdgative con
act as foll ows
A Whe8 is positive: D2 is ON. natome
Not e

A Whe8 is negative: D2 is OFF.

y uftl otwh e rii vetmroltg/ tdroinvens b
udcit?alfogn% raog¥ahen energy fl ow
5Thdirection is deteomegadibye

1. PLSY, PLS, and positioning

., Function description hi glpeed pwlrgddt i al Inmwed to us
1You can tchheanoguet putempal§) séreeeégqunstructi-ospseedopuhsghoutput on
event htei glpeed pul se output state€. the same ti me.

2. Because there i s no accel grratri ode t @l | Ghépte@ 16 &' Usert Guide for
during the start/stop, i f  buf fpgstionihgsSFunétiere.ded during the start

or stop, it is recommended to use the RAMP instruction
to change theutvpltuep olf s® hferequency (
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6.21.3 DRVI: Relative position control instruction

LAD: Applicable model lyc1g vel vez ves
— — orRv1 sD) (52) (1) 02) |influenced flag bit
IL: DRVI  (S1) (S2) (D1) (D2) Step length 11
Oper .
d Ty p | Applicable soft el ement I nde
s1 | DINT C::ft KnX | KnY | KnM | KnsS |KnLM |knSM| D | sD | ¢ v R i
s2 | DINT C::ft KnX | KnY | KnM | Kns |KnLM |knSM| D | sD | ¢ v R i
D1 BOOL
D2 BOOL M S
Operand description SD303 Current position value in the positioning
. S instructionoutputted through Y7 (LSB
SINumbeoubputs(pewellayw isvpepci fi ed - eTHcionodTpuTied Troug .( )
2.Dur ithhgeever se r otluaet ioofn,c utrhree nvta
S2 u@ put pul s@afrequency .
D1 St ¢ @ b f | . rteglster decreases.
: ar ir se ul se ou u . o . .
ge_m_ p. ) p3. The rdmtraetcnmg)n is detemomi ned
D2 Start adrdttasdsgrcefctt o S|gna g ;Pvué
Corres odt he ositivel B4 atlve o,ndltlon of .
my P g 4. During the execution of the
actas foll ows
A h i o _ content ©pefsahdogdeangtehdese chang:é
Whe8lis positive: D2 s ON. cannot be dhepdragretd amer ati on
A Wwhe8lis negative: D2 s OFF.take af hreext execution of inst
N Function description 5 During the executidrmheofout pe:H
1. Slcorrespond he following cdiegelnar atabBed ot seéopner gy hfel ow
regissatsearel ative position. instruwmwOFdEn The executi o®Mcompl

Current position value in the positioning
SD162 . .
instructionoutputted through YO (MSB)
Current position value in the positioning
SD163 j .
instructionoutputted through YO (LSB)
Current position value in the positioning
SD182 . .
instructionoutputted through Y1 (MSB)
Current position value in the positioning
SD183 j .
instructionoutputted through Y1 (LSB)
Current position value in the positioning
SD202 . .
instructionoutputted through Y2 (MSB)
SD203 Current position value in the positioning
instructionoutputted through Y2 (LSB)
SD222 Current position value in the positioning
instructionoutputted through Y3 (MSB)
SD223 Current position value in the positioning
instructionoutputted through Y3 (LSB)
SD242 Current position value in the positioning
instructionoutputted through Y4 (MSB)
SD243 Current position value in the positioning
instructionoutputted through Y4 (LSB)
SD262 Current position value in the positioning
instructionoutputted through Y5 (MSB)
SD263 Current position value in the positioning
instructionoutputted through Y5 (LSB)
SD282 Current position value in the positioning
instructionoutputted through Y6 (MSB)
SD283 Current position value in the positioning
instructionoutputted through Y6 (LSB)
SD302 Current position value in the positioning
instructionoutputted through Y7 (MSB)

229

does natt talte moment

6. tlhfei glpeed pul SleagpudpPutt he en
flow driven by the instructi
instruction again after the en
Not e

1.The min. soeutfpruetqupeunicy t hat <ca
actually, is determined by the

3
F_ = [FmeC 500
- T

I mhabove f oR, mulnagtclamaexspeed
whi Tei nds thiae cel
wi t huriefms Thealccul at iFga i ss ulhte

eration/ decel e

Il imit vabuepof Mmiriequency.

2. For t he pul se out put fregq
frequency i s output even i f
calculated one is assigned. Th
section of ACC and end part of
t h®bove calsul ati o.fs pteed orwex
than atblbee cal cul atiiosnotr epuwll ¢ ¢
out put.

3. Crawl i mgedpetear ger than zel
than one tenspeed. t he max

4. For d et aiChapter 1Ir '®&J$ee Guide for

Positioning Function".
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6.21.4 DRVA: Absolute position control instruction

LAD: Appl i cabl|VCISVC1VC2VC3
|— —_ Drva (&5 (52) (01) (5z) ]I nfluence
| LDRVA (S1) (S2) (D1) (D2 Step leng 11
Oper .
d Ty p | Applicable soft el ement I nde
s1 | DINT C::ft KnX | KnY | KnM | kns |KniM |knsM| D | sD | ¢ v R a
s2 | DINT C::ft KnX | KnY | KnM | kns |kniM |[knsM| D | sD | ¢ v R a
D1 BOOL
D2 BOOL M S
Operand description Current position value in the positioning
> SD303 . ;
StTarget @bsioll wapeci fied) instructionoutputted through Y7 (LSB)
S2 ud put pul s@afrequency 2.Du.r|trhg3everse r o tluaet ioofn ,c utrhree nvta
) . ) register decreases.
32bit instruction. h iy o ] q ) d
) . e ofr ®&tcitmgn i s etemommi ne
D1 Start adtkirgpeedf pul se OUtpnuet'an'?a?/r@rlSk ®
VC1S, om¥y &an be .designated 4Dg h ) . o
) .Durin the execution o t he
ThPLC owntepwWadmpt transistor output m%de.
o ) ) content ©pefsanhdre chhmergedchang:
D2 Start addttagdgrefcttilmoe si gnal outPuB. . . .
} ) ) canno e dheprdragretd amer ati on
| f the“pulseflosrvxthlradnmmen@w i Nt akecwef hreext execution of inst
otherDwi se OFF. 5, During the executidrheofout pe:

s Function description
1.SIcor r estpm ntdh e
asarel ative position.
SD162 Current position value in the positioning
instructionoutputted through YO (MSB)
SD163 Current position value in the positioning
instructionoutputted through YO (LSB)
SD182 Current position value in the positioning
instructionoutputted through Y1 (MSB)
SD183 Current position value in the positioning
instructionoutputted through Y1 (LSB)
SD202 Current position value in the positioning
instructionoutputted through Y2 (MSB)
SD203 Current position value in the positioning
instructionoutputted through Y2 (LSB)
SD222 Current position value in the positioning
instructionoutputted through Y3 (MSB)
SD223 Current position value in the positioning
instructionoutputted through Y3 (LSB)
SD242 Current position value in the positioning
instructionoutputted through Y4 (MSB)
SD243 Current position value in the positioning
instructionoutputted through Y4 (LSB)
SD262 Current position value in the positioning
instructionoutputted through Y5 (MSB)
SD263 Current position value in the positioning
instructionoutputted through Y5 (LSB)
SD282 Current position value in the positioning
instructionoutputted through Y6 (MSB)
Current position value in the positioning
SD283 ; .
instructionoutputted through Y6 (LSB)
SD302 Current position value in the positioning
instructionoutputted through Y7 (MSB)
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decel eratwbemnotiséoepner gy hfel ow

followingscurrgmtstVralgh@rsEne PR St &€xecut i o®Mcompl

does not actat the moment

6. tlhfei glpeeud spe dutputON, the en
flow driven by the instructi
instruction again after the en
Not e

1.The min. output pulse frequen
actually, is determined by the

3
len acc = Fmax 500
ety T

I mhabove f of, mulnagdtclamexspeed
whiTliendisd aatee c e |
t henofmsThealccul at ingnQaccirsestuHet |

erati on/ dwicteH er

value .ot munh frequency.

2. For the pul se output freg
requency i s i butapuvaleueenl ess
alculated one is assigned. Th
ection of ACC and end part of
habove cal cul ati oums preesdludmte.r | f

f

c

s

t

t han atbloe e calcul atiiognotr epuwll g€
out put.

3 Crawl imgedépetear ger than zel
t one tenspeed. the max

4 For d et a iChapter 1Ir '®&Jdee Guide for

Positioning Function”.

han
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6.21.5 DSZR: Instruction for zero return with DOG
Applicab
. VC1VC2VC3
LAD: model
- —1 bszrR@sY (522 ) 02 1 |intiuenc
bit
| IDSZR( S1) (S2) (D1) (D|Step len 9
Oper . I nd
d Ty p{ Applicable soft el ement ng
S1 | BOOL X Y M S
S2 BOOL
D1 | BOOL
D2 | BOOL Y M S
N Operand description 2Moving toward the opEmRNsite
St Specifofimgeltdeerst number of DIJdd.eafnZespntairm .speed
arnnput soft element is designat e3d), clker ke atpo sptfd @ n d g thees & irmognft ¢
the zero point increatdse ®PLE to QfheDPRifliHEEDE e
calculation cycle. 4Moving toARNIdr eadti arro ret
S2 Speci fofitngeltehneerst number of tBeeddptuaB®QG rayai n
si gnakhge XX7 5)St airntgo decel er ate t oontclee cr

DiSpecifypuhget member ofsthe outpubfeplfegt end of DOG is de

[

D2Speci fyoungputheb| edt thiembeg r 6) St pp ng tomeefirst zero sign

direction signal

Functioni arescript 3.When the starting position

ThZRNnstruction that permits PﬁESLQS QPbeG signal

and zero signal. Thes. e Tth®NFWD ana)%twgiit,lmatf:tZilemoe)gecuttheng

action dep&mdpso soinActiohmear i nigs si gnalZRNnstruction.

semtffter theemcstructi on 2Moving toZvkRMdreRaeizamado ur n
spe.ed

Back end Frontend Zero return speed
DOG

af ter detecting the back end

3)béerating to stolprevietresre ¢

REV limit JFWD limit limit.
, REV action 4Moving toward the opERNsite
Crawling speed . .
7 __ Base speed direatiaprro return speed

R 9 origin | |2 ) 5) Oeer atgo stfdamer dtehtee cftri onngt
_ of DO6t £cltéaenOq)
FWD action

6 Moving tha&aNdreati arro r

l1When thepoasatiiomgis before passslpneg'EdDOG:
1) Stagt thacZiRdin oegécut i ag 7)St arntgo decel erate t oontclee
ZRN nstruction.
2Moving toRMdremtizemo return

€

et

cr
the front end of DOG is det
8)St pp ng tome ef i r st zero sign

after detecting the back end

speed . L . .
3Bt arntgo decel erate t oontclee cr4a'wlvivmegen ss“eaerc}lng P Gssmii tticain pioss i i
the front end of DOG is det é:twgd.or eV l'm_'t) _
4)St pp ng tomeefirst zero signall)is,stadgetttehc?ce%lmwmOeg@CUHmmg
agaafner detecting the back en(%RoanSDtOrGu.Ctlon' _
2. When the starting position isz_)\',\?'."%’h.”_ﬁ bg&l:ard the ogRasite
direatiaerro return speed

1) Stagt thactZiR®imoegdcuttheg

ZJRNNnstruction. 3) Oeeratgo «atfaper dteh e cftri onmgt

of DOG6t ¢ (tden®OG)
231
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4Moving toAfaNldr eti arr o r etturann atbtlbee cal cul atiiomotr epuwll g¢

spedant a@@OG ayain output.

5)St airntgo decel erate toontclee crdawlCragl spmgedpetear ger
the front end of DOG is detebhtamdone tensheed. the

t han
ma X

6) St op ng tome ef i r st zero signhal Fios dectt eadCGhapter 11Ir "®&J$ee Guide for

af t er detectidngft D®OGhack en Positioning Function"
Not e Application instance

1PLSFLS,ndosi tioni nsg ainn otumwatti drar amet er s theu crha&paese d ,
hi glpeed spupldstet i s not all owed daoceuseer atth ond daeeeloe rreettiuamd tsipnee
instructi-spseetfiopuhsghout put oncrtalwéhgs ape eglorctan adopandEesaul t

at the same ti me.

2The min. output pulse ftiteguenc) sm 100000

. . — m—{ DMOY 100000 0202
actually, is determined by the L
100

_ |F,..2 500 L mov 100 D204
Fminiacc - f S000

. . MOV 5000 D205
It habove f oR, miulnagtclamaexs peed i
whiTeindschaecel eration/ decel era ' mov  zooo ESSET
wi t hurhiefms Thealccul at iFgga i ss ulhte —
[ IMOV 5000 50205

Il imit vabuepaf Mmirequency.

1

1

]

1

1

3. For the pulse output f r e gEuxeentcoyg DB & Re i ncsatl rcwd tait cend

base

Z € |

ST

t hrotulggoft el ement assignment.

frequency i s out put even i f Me (FF OFF OFF (FF
calculated one is assigned. Th- { DSZR MO 10 1 T ]ng
section of ACC and end part of DEC cannot be |l ess than
t h®bove calcul ati ons preedsluniste.r I f t he max
6.21.6 DVIT: Interrupt positioning instruction
Applicab
LAD: model vel
FH — ovimr s 20y ®2 1 |infiuenc
bit
| iIDVI [ S1 (S2) (D1) (D2Step len 11
I
Oper Ty p( Applicable soft el ement nd
d ng
Consta =
S1 DINT ot KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C \% R a
Consta =
S1 DINT ot KnX | KnY | KnM | KnS |KnLM |KnSM| D | SD | C \% R a
D1 | BOOL
D2 | BOOL Y M S
N Operand description pul ses. SM284 is wvalid for inte
St Spiertjfey number of output pusl stehse adfetseirgntaid on of interru
interrupt (relative address). the Il ogimsofntveelsémemt epf upthei
S2Spedinfggceut put pulse frequencyl gnal. The [logic inversion
D1 Speicntghgeg out put numbers. of thénBSPBLfl'Ptpedleéneent gener@N esr an
. . . FF. .
D2 Spiertghfey out put obj ect number of the rotation )
direction signal 2. Thee i g nnaettihoond o f the interr
. . . bel:owsMRB84s@N. to
s Funcdiesgription o
. . 3D i itni i X 7X)0 t 1
l1Whenhhe interrupt i s generated, etsntlegnp%ln?%milggruééltn)pu%sat € |tn
the specified frequency and t'hnepuspelcnlfie %J’l?mbgrngjosfer nts
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instructions,soifrt t\eki®@@8eéntSD176 | nt habove f oR, milnagtctamaxs pe,ed
correspond to the 1t hpewlrseupduti mphiitT aisnedd theyeecel erati on/ decel e

YO, anviSB dier espp@ontdhe i nusedupt wj fRAWrhietms Thealccul at iFga ri s ulhte

by phlese output Y1. l'imit vabuepaf mrequency.

Set Setting content 3. For the pulse output freo
valu frequency is output even if
0 Designating X0 as the interrupt input signal calculated one isensgighetdheT8
1 Designating X1 as the interrupt input signal section of ACC and end part of
€e €& _ ‘ _ t h®@bove calcul ati ors preesludite.r | f
7 Designating X7 as the interrupt input signal than abhhe e calcul atiiomotr epuwl ¢e
8x1 Designating the user interrupt instruction soft output
element* as the interrupt input signal '
. 4 . When the number of out put
Pulse output soft User interrupt ]
element instruction soft numb eorf pul ses required for
e frequency can be decelerated.
YO SM285 5. For d et aiChapter 1Ir "&J$ee Guide for
Y1 SM305 Positioning Function".
Y2 SM325 R Application instance
. Not e ta OFF OFF

2 — IVIT 9000 1000 b (1] 11 1
1. PLSY, PLS, and positioning instructions can output
the high-speed pulses port. It is not allowed to use
these instructions for high-speed pulse output on the
same port at the same time.

2. The min. output pulse frequency that can be
outputted actually, is determined by the formula below:

3
Fmin acc = Fmax 500
=T

6.21.7 STOPDV: Pulse output stop instruction

Applicab vVC3
LAD: model
| |—{ SToPD\SY (52 (53 @ |
Influenc
bit
| LSTOPDV (S1) (S2) (S3) (D) Step lel 12
Oper
pd Ty p | Applicable soft el ement I nde
Const
S1 DINT ::ts KnX KnY KnM KnS | KnLM | KnSM D SD C \% a
Const
S2 DINT ::ts KnX KnY KnM KnS | KnLM | KnSM D SD C \% a
Const
S3 DINT Zl:ts KnX KnY KnM KnS | KnLM | KnSM D SD C \% a
D BOOL Y
N Operand description 1. EX@@USTOPDV i nstrductciagdbmm st

StNumber of output pulses af tdeUr itihee XuesCiutyicorn FRrSoRieSasndof
executed (relative address) . positioning iamgdt rsucotpisont he out
the specified axis.

When teme rfdjyvofv et he iinstONCt i
pul sed¢ sgpit putrunning the sp

S2 Base speddedelréemgti on.

S3 Tlfmieecelefrradr’nenorlglsrpaeledoutput
e
to the base speed.

] b het ) of ul ses. V\{]henhthe speci fied
D:Numbetrhefoutput point correspon 'rugct|outt;smtopagcnrtsnhm.érmmetdheat

speed spul se specified number of pulses i

. Function description instructionocongiinale ofuitdpdete,n act

233



VC Seri ekLMiRrroogr ammi ng Manual Application i ns

decelstrmtt he basessopled, coanpgu 6. For d et aiChapter 1Ir "&J$ee Guide for
action when the base speed i s PRostianing Fudction"

3. The base speed and accel ermgploind ateiced eirmgti@mcet i me

are also set in the special datp tR8 fidighboRthoguft®m OBt VL Rxt s

The execution of the nignesttriuetd ongdioes WV®Et Theé energy flow
setting of the special data r e&Qiestfeenft. The base speed and

acceleration/deceleration ti me : ] ) 7 'y -~ of
t he instr exticumecharedi ngs etto t 1o "'D FLST 10000 0 T 1
instropéimdt elmgdntghfe configuration 1 n |

. . Settinlge i nterrupt sourpcreo gfroarm t |
the special data register.

. . . for exampl e:
4. The direction signal of the outnonut "axis does not need
to be specified, wowspechéieidreéec =
or i i naglPL®PadmSgyosi ti onin anetr

g a. e . 8 Braim: [Tt & |
automatically recogni zed. The he
it o [k EFTIRET C PES=6) |

direction signalngsthetexdawmtgi
t hienstr.ucti on
Not e

R

1. The min. output pulse frequency that can be
outputted actually, is determined by the formula below: e mi |

F_ :/w Adidng he foll owing statement
min_acc T

s upr og:r am

| h hebove f offmwnlddse dre@xs peedset w2 OFF

Vi a SD85 and STD 8 i6 n d sw &t aht ee B STOPDY 30000 = 40m o ]
acceleratirabnhlideceltmei a 8D8T, w OEE

ofmsThealccul at ingngaccirse stunhe | i mit ue ot :

Yﬁhleabo?jrmstr,ucwmnthG;eOtN,tO(O
outpsuatme pul ses andsttoh eshtXodpe.c e |
2. For the pul se S®uttpwet Cfa”&q‘uieaét%tmmwolstops completatyg, 3
frequency i s out put even if o%t}éﬁl'[ﬂlv%dél’?siss thhoaan 21 PEct ed by
calculated one isnaﬁsbgnEHeTﬁeFaolfr’rie,vg)gagrpmlra’hd he STOPDM oinnsitnr u
section of ACC and end part OflI\P‘IE_Cl,‘f?li'éé”ad,aaBs?aérrhe&v@ntdqealnow:

mi.mut put frequency.

t h®bove calcul ati ons preesfiuolme.r | f (+ h o~ mav oFF

.. Nz
than athlbee calcul atiiomotr epwll ge® STOFDY O 0 0 10 ]
output . o

EET MO ]
3. When the number of out put Ises 1's Iess tnan the

p . .
number puofses required for de\’\@qeelnertzy_tei_('Jrrﬂ,tertrhuep_t sby_rce.fer/en
frequency can be decelerated. tdahe rising edgei mrhe di6at,iedsYW0 as
notaffected by the scan cycl e.
corr o the I h

4. The output point number D esponding °t >~ hi gh )
speed spabpecyiof,y Y1, Y2, W¥dd Y4,Ncyt§e,ha¢6’when the STIOPDValintsdirs
v 7 necessary to cut off tshpeeeedner
' _ _ _ _ instrextican eyd fioor the main f
5. Wheinndthreust e®acut ed, i f the out ut axl s, 1 s .
alreami § tnho state no o erati%rne}/snte_srteq%a?%ql thUttferOtmybelr
v .p ] ' P scanrtihPeginsttr?ua:’tma)inna}}nwwbs;ion
out put axi s i s execatcawy theétoplee’d cw,
instructions, no operation is performed.
6.21.8 LIN: Linear trajectory interpolation instruction
Applicab
LAD: model ves
}—( H—{ LN (5§ @1 (b2 (D3 4 ]
Influenc
bit
I L: L(SN(D1) (D2) (D3) (D4) Step |e 12
Oper
d Ty p | Applicable soft el ement I nde

234



VC Seri ekLMiRrroogr ammi ng Manual Application i ns
S DINT D
D1 BOOL Y
D2 BOOL Y
D3 BOOL Y
D4 BOOL Y
s Operand description (1) I n t he increment al mo d e ,
S:Thetart address ofstbeargea.amed®yrthsgpfr gl ative address, whic
DiTheutoputnpmbet correspaxdsng dt'oS _ttahneC ex from the cu r_r ent pos
pul se signal (or positive pulggrﬁspgnﬁh?.t %%Q?t Y%er€a%d'be
specified. (2) In the absolute value mo
D2Theutoput point number ﬂmr$<as&§f?ﬂ%%Ing?ﬁgq*ess’ which ref
irection signa or negative i . C
di ti i I ti PO deoli GRAFFI "BhEY 9L Lhe ta
be specified. axes.
D3Theutoput poicnotr rneusnphboerrdiamxg st>o Nate® v
pul se signa or posi ive pu e n ! n e
| [ | it | 4 in QUi PUDNPPI R RUAMP s D
specified. to the two output &aerwauwpldsee
D4Theutoput point number -@xirs esp?drg&iaAgs')Q%tnrtrW%manmed lh groups.
irection signa or negative i n : am’
di ¢ i | tive tHEI Q&toUy, gRPuIPHEMPe padly ¥
be specified. and Y3.arT usietdi oinn .W(;C[rhbthO dc
. . . respective t o rovi e the
N Function description P y : P
) ) pul se out.put signal
1. Motygphe target position al on % a_straight trajectory .
s . The outpuatnd’QZrJoucpan(YoOe speci
at the specified vector speed. . ) . )
) ) ) "Pul gier eecti on"Pomsaode ver pul se +
2. Parameter table definition N . .
pul"'semode, .tpheedamwingl e axis i
D B ST whitlhees ul t anta snpaeReqid 6.
S Reserved . . . .
Action mode and output logic relationship 3. Teeting rmaygien@fditdiieamcaxi s
(configuration code in decimal) i 833886680B88PUT ses.
ﬁcgourl hlees CHTEIE 4 1t is not almudo wdPg S&d Sars e
atio positiiomsitmgcti ons o®pdeck pEpuwrime
n —— output port at the same ti me.
Increment Pulse+direction _
00 al voe (Forward: 5The r ancgcee loefr aat i on and d-ecel e
S+1 yP ON/reverse: OFF) 5000ms .
o1 Increment Forward .
al type pulse+reverse pulst 6 . Only trapezoi dal accel er
Absolute Pulse-+direction supported, and t lceandneocte Ibeer asteit o
10 value (Forward: . .
type ON/reverse: OFF) 7. The completion interrupt 0
" As;oull;te Forward interrupt.
type pulse+reverse puls , Application instance
S+2 Resultant speed initial speed Fmin (Hz)
(MSB)
S+3 Resultant speed initial speed Fmin (Hz)
(LSB)
sS4 Resultant speed max. speed Fmax (Hz)
(MSB)
S5 Resultant speed max. speed Fmax (Hz)
(LSB)
S+6 Acceleration/deceleration time T (ms)
(MSB)
S+7 Acceleration/deceleration time T (ms)
(LSB)
S48 X-axis target position (moving distance)
(MSB)
S+9 X-axis target position (moving distance)
(LSB)
Y-axis target position (moving distance)
S+10 (MSB)
Y-axis target position (moving distance)
S+11 (LSB)

Amo nwhi:c h
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0
moy o0 1100 1
Configuration
code
1000
oMoy 1000 D10z 1
Initial speed
20000
0¥ 20000 D104 1
Max. speed
200
oy 200 D108 ]
Acceleration/de
celeration time
300000
oMoy 300000 e ]
X-axis moving
distance
400000
oy 400000 1o ]
Y-axis moving
distance
0 OFF OFF OFF OFF
LIN D100 b n 12 13
Configuration X-axis X-axis Y-axis Y-axis
code pulse direction pulse direction
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6.21.9 CW: Clockwise arc trajectory interpolation
Applicab
VC3
LAD: mo del
}—( H—{ cw @ 1) D2 (D3 [O4 ]
I nfluenc
bit
I L: CM® (D1) (D2) (D3) (D4) Step |e 12
(0]
pderTypw Applicable soft el ement I nde
S DINT D
D1 BOOL Y
D2 BOOL Y
D3 BOOL Y
D4 BOOL Y
s Operand description S+4 Resultant speed (MSB)
. S+5 | Resultant speed (LSB)
S:Thet art address of stthoeraapgeeaa met ¢ Si6a DI BAcceleration/deceleration time T (ms)
DtTheutoput point number -a»irsespondinglta Ith_e WISB)_ _
pul se signal (or positive pul se §+7gnaIAsce.erat'@ﬁ?%ﬁgg'@d'meg%nsr? be
spedi fie S8 X-axis moving distance (target position)
D2Theutoput point number -aw»ir s es pondingrto-—the .@%"SB) —
; i ) ] S49 X-axis moving diStance (target position)
direction signal (or negative pul>3%e signal ) .qs@nly Y1 ¢an
be specified. S+10 Y-axis moving distance (target position)
. . X (MSB)
D3Theutoput point number -@xirs espagn GSI+l£1 9 | tvRxis lndVifg disfance (target position)
pul se signal (or positive pulse¢ Signlal). OnlyB)Y2 can |be
: : X-axis coordinate of the circle center
specified. S+12 position/passing point (MSB)
D4Theutoput point number -Zirsespan dsh@ g | t Xaxi¢ choadina¥ of the circle center
direction signal (or negative pulse si"r?oé'ﬁ'oﬂlp?‘ss'”%ﬂﬂllg@@—:an
o . YZaxis coordinate of the cirCle center
be specified. position/passing point (MSB)
Function description S+15 Y-axis coordinate of the circle center
* o position/passing point (LSB)
1. Motgo t he tarageotngpdshletjlaa:m:oryAmon\ghi:Ch
t hel ockwi se direction at the s i fied | ine. speed.
R pﬁf) 1Y the"® i REFEMent al mode.
2. Parameter table deflnltlonadOFIthse relative address, whi ¢
D element Content di stance from the current pos|
Arc formation method ; i
Son YIRS during the target period.
figur (2) | mbstohleut e value mode, t he
S a::o adosptan absolute address, whicl|
0 Center position designation position coordinates of the ta
1 Passing position designation axes.
Action mode and output logic relationship Not e
(configuration code in decimal) ®
Con Mode Output logic 1. The output point numbers D
f;ﬁi‘g to the two out palts A@F wmmuplds e e
n signal si)nsitr meltdd ome used i n gr
Increment Pulse-+direction the output gdesipgratie dhandly Y2,
00 (Forward: . . .
S+l al type ONlreverse: OFF) and Y3 ar e used i n combinati
o1 | Increment Forward respectively to provide the d
al type pulse+reve_rse puls< pul se output signal
Absolute Pulse+direction )
10 value (Forward: 2. The outpuwmtnd@noupan( Yole speci
Abtyplet ON/reverse: OFF) "Pul sder eecti on"Ponsoidtei veer p'ul s e +
solute .
11 Valui Forward pul"semoalrrihe .m@aeed is 200k.
ulse+reverse pulsi . . . .
type P P 3. Tketing rrmaygien @ f dfitodrealmcaxi s
S+2 Resultant speed initial speed (MSB) .
S+3 Resultant speed initial speed (LSB) | 83888BB8QMT ses.
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4.1t i s not almud wdPq S&Pd Sqrs e You can adopt the increment a
positiiositmgicti ons ospddike plalmee hinkh end point to 4G@0)staand |
output port at the same time. di spl acement of the center t
5The coorodfi npattsessi n oint specifjied in the .
. . . 0 g b P \/ou,canlplgkceqrta‘nms:
passpgmgi tion mode refer to the passing position of the
entiimeblughe -detirned paBhemaypryot w| ™ e o no g
pass thirpoightth Configuration code
6. The r ancgceeloefr aat i on and d-ecel er at 1000
5000 ms oy 1000 moa
7. Only trapezoi dal accelerati 00
supported, and t hcea ndneocte Ibeer asteitora |t oY 4000 nos ]
8. Tenptetion interrupt only supg eemodng dtence
interr Upt ) Moy =4000 D10 |
. Application instance Y-axis moving dstance
Assuming the current position val S
oMoy 4000 Dz 1
(2000, 5000), and you want to dr.
foll owing figure: ’
ooy 0 D114 1
Relative position of Y-axis of the circle center
A _ ] _
o 0 N .
L T wsion xwts s . von . vew
)
N
™
o .
2 Start point Center
» | (2000,5000) (6000,5000)
>- .
Endpoint
(6000.1000) >
X-axis (SD200)
6.21.10 CCW: Counterclockwise arc trajectory interpolation instruction
Applicab
VC3
LAD: mo del
}—( H—{ ccw@) 1) (D2) (D3) (D4 ]
I nfluenc
bit
I L: CQsy (D1) (D2) (D3) (D4) Step |e 12
(0]
pder Ty p | Applicable soft el ement I nde
S DINT D
D1 | BOOL Y
D2 | BOOL Y
D3 | BOOL Y
D4 | BOOL Y
s Operand description D2Theutoput point number -@a»irs esr
S:Thetart address of stthoeraapgaenameféf €chho® signal (or negative
DtTheutoput point numberheax)(irsesppoendsipnegc'tfo'ed'
pulse signal (or positive pul P8Theugapaity POHORALyNYHD KL & XYreS €S |
specified. pul se signal (or positive pul

speci fied.
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D4Theutoput point number -@zxirs es marmgdiad gi)n tntikEtdYome used i n gr
direction signal (or negativetpel satpugnaglpuipPriitie BOdHy a2,
be specified. and Y3 ar e used i n combinati

. Function description respectively to provide the d
1. Motgo the taragey pbeiatidamn or yPwle output signal
the <coculnotwekrse direction at the&. sphei oué @ winifggouwpan( Yoe speci
speed. "Pul sder eect i on"Pomsoidtei veer p"ul se+
2. Parameter table definition Pul'senocadredthe .mpeed is 200k.

D Content 3. $keting rmonygien @ f ditedriieahcaxi s
eleme i 833838BBB3GUT ses.
nt 4 .1t i s not almuo wdPq IS &Pd Saurs e
= ArCformatio&"&ethOd positimmsitmagcti ons o®pded Bulme
on ode .
figur output port at the same ti me.
S atio 5The coorodfi npaftsessi ng poi nt spec
n . . .
0 Center position designation pasfspms‘:]' tion mo_de refer to the
1 Passing position designation entdirrecl|l e, atdf itrhed utseeah emapriyc
Action mode and output logic relationship pass thirpaoaightth
(configuration code in decimal) .
Con Mode Output logic 6. The r ancgeeeloefr aat i on and d-ecel e
figur 5000ms.
atio .
@ 7. Onl vy trapezoi dal acceler
oo | merement Pul?'g;rgvivr:rcdtion supported, and t hceandieocte Ibeer asteito
S+l al type ON/reverse:dFF) 8. Thempl etion interrupt only
o1 | Increment Forward interrupt.
al type pulse+reverse pulse
Absolute Pulse+direction
10 value (Forward:
type ON/reverse: OFF)
Absolute Forward
11 value
pulsetreverse pulse
type
S+2 Resultant speed initial speed (MSB)
S+3 Resultant speed initial speed (LSB)
S+4 Resultant speed (MSB)
S+5 Resultant speed (LSB)
S+6 Acceleration/deceleration time T (ms) (MSB)
S+7 Acceleration/deceleration time T (ms) (LSB)
S+8 X-axis moving distance (target position)
(MSB)
S+9 X-axis moving distance (target position) (LSB)
Y-axis moving distance (target position)
S+10 (MSB)
S+11 | Y-axis moving distance (target position) (LSB)
S+12 X-axis coordinate of the circle center
position/passing point (MSB)
S+13 X-axis coordinate of the circle center
position/passing point (LSB)
S+14 Y-axis coordinate of the circle center
position/passing point (MSB)
S+15 Y-axis coordinate of the circle center
position/passing point (LSB)
Amo nwhi:c h
(1) In the incremental mod e, the trajectory target
a d o ptthse rel ative addr es s, whi ch refers to t he
moving distance from the current position to the X
and Y axes dupémigodhe target
(2) In the absolute value mode, the trajectory target
adosptan absolut e addr es s, whi ch refers to t he
absolute position coordinates of the target position
on the X and Y axes.

s Not e
1. The output point numbers D1 and D3 corresponding
to the uUtwoaiud ppul feor sypgldaé s (or
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s Application instance di splacement of the c@apao0e6o)to
Assuming the current position woad uccarm fpirtkheer 5 «£:1 ement i s
(6000, 1000), and you want to ¢ - o 0 ' ' e

o
following figure: o ¢ wel
Configuration code
A
omov 1000 DiDd ]
~—~~ Dmoy -4000 D108 ]
&)
% X-axis moving distance
[a) o 4000
0 End point Center onoy 4000 D110 ]
v | (2000,5000) (6000,5000) Y-axis moving distance
2 :
®
> P moy 0 D112 ]
Start'p'oiht/ Relative position of X-axis of the circle center
(6000.1000) > 000
X'aXiS (SDZOO) omoy 4000 Dil4 ]
Relative position of Y-axis of the circle center
You can addcptentene al type, the "0 : ' e o
Ml e [ cov Do Y0 n 12 3 1
the end point to td@09)ar@mnpoi ST A S
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6.21.11 MOVELINK: Synchronous control instruction

Applicab
LAD: model
H F—1MOVELINKSZ) (S2) (53) (S4) (S5) (S6) ] Lnfl
n uenc
bit
I L: MOVEL)I(SRKS3) (S4) (S5) (S6) Step |le 17
Oper
Pd Ty p{ Applicable soft el ement I nde
Const .
S1 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \ a
Const .
S2 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \ a
Const
S3 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y
Const
S4 DINT ant KnX | KnY | KnM | KnS | KnLM | KnSM D SD C \Y
S5 BOOL
S6 BOOL Y C

Operand description

StTot al numbegenér puéslebyetaris |
Total movement
when it follows the spindle axis

Movement Movement

S2Tot al numbsygre neefr aptublds s mix n &1 e *lsyngﬁit.;ﬁzati"_ _ﬁ%ymf:ﬁ;izaﬁ”‘_
when it is followed by the sl avel &xils. on
S3Number of pul ses generated byh the spindle axis
before reachswegereliesynchronizatifon T
S4Number of pul ses generated bySa';vSQhe spindle axilsafter
e nidntghconssaeed synchronization my ol
S50ut put point number corresponding o the sl avie axi s
pul se signaan¥®Range: Y4 / : +
S6O0ut put poiocbresambredi ng to the spindle Spmﬁwz?
axpsl se signmdeod dowgmt er number .A Range:
YOY7, CQBS8 Slave]

s Function description szzi;j
1. This instruction implements § ; ization
functi omxfinmrt itoma The sl ave axi s mMggS U Sdiaion

Startu End

and follows the speed aamxd sposi ti ol ™G HE spindl e
The s paixncdslneulsee da alssgbked output2

i npowtrt of the modul e As shown in the fhguriestabor

started, the sl avestamp atestand
movesf dlilnagh e s mixnadl teer a peri
acceleration and decel eaxaitsi on
outputs the speci fS3edt hambpepeae d
the sl awe tdiei $ ameh a ss gbhiada mod

t heonstsaprted synchrtarit®aénonhher
are S4 pulses to be generated
it reaches the destination po
synchroni zat jeomd iddhewrieppets t
decelet he .s Whea t haex rsspaicnhdelse t h
target position, the sl ave axi
3. When t heispidiedfliened as an
operanids S$etoutopuan poi nitY7n umb e
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when defined as an S$@iput setxi k.l t oper annodt almud wdPqh IS&Pd Squrs e
t6236%5 3 positiiommsitmgcti ons o®pdecck pulime
4. Wheandrteyoff liavet rusttonned @®&ntput port at the same ti me.
the slave axis starts running2. Thhe duwtsputucpadiomt snuupnpboerrt sD ¢
the ioamode anproguamd the iintespaptl spalnhsbe specified as: YO,
program calling methodin the n¥ali napdoyBamre nasiedn i wi tcho m¥0
5. The direction signmdt ofieachd esPegdt ve&xiys tdboedsrovi de the d
to be specified, and the ON/OFF¥I $e aq t. pU¥t tshied NdRilr ect i on

signal is not changed during thpepIfiocladoiwdien gi npsrtoces s .
Not e - n o
—— FLST 10000 0 ¥T 1

nz
it —{ MOVELTHE 100000 200000 5000 5000 5 7 ]
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6.21.12 GEARBOX: Electronic gear instruction

Applicab
LAD: modell
H [ GEARBQRZ) (S1) (D2) (S2) ]
I nfluenc
bit
| L: GEARMBDDX(S1) (D2) (S2) Step |l e 9
Oper
Pd Ty p{ Applicable soft el ement I nde
D1 BOOL Y
Const .
S1 DINT ant KnX KnY | KnM KnS | KnLM | KnSM D SD C \% a
D2 BOOL Y
Const
S2 DINT ;):ts KnX KnY | KnM KnS | KnLM | KnSM D SD C Vv a
N Operand description

DITheutoput point number c orarxessspgonnadli.n grRYafnog et:heYOspi ndl e
ST This
D2 Towé put point number correspondi ng taonW5he sl ave axis puls
S2 Thpesrbadet h&dd entietrbmihree rati o of the electronic gear.

range of the 8HUSXt/rOOA@ROD@@ar ratio (

The

oper anli2dte ¢ @ estnliheere rvaittiho of the el ectronic gear.

Function description

1Enabling the slave axisactorfiobphgowothbespl adWreomkttclhgaaps mdlt
sends N pulses, s$Mhel sSla/ve2 BEuwiss s asdpiehglue sa wfurl seueef,cyt he sl a
axi s ®spulpsuehs ragquefmcly S1/ S2.

2. Wheendrhey ff litdheet rustti omnedawve, axhe starts running.

3. The direction signal of the output deoxeiss ndodeNst OrEdatg st eadd B to
direction signalgpgdrucdengs.t he foll ow

4 . When the electronic geamealat®bofi$2 pbeansd ithlmen @t h @aanmalthsei ¢ g

-

el eShBenlte meorft &« he salrakeer@ps®gressively with the pulse output

s Not e
1 I't i s notmudltiPdkded Si,pposiisei asitngcti ons esnp etphdel ssea noeu thpiuggh p o
same ti me.
2. I f the electronic gear ratiiopud seubsitgpetthe specified ra
3 The output point numbespPedospmabspendiprgitfo edhaamidgil Y2,
and Y3 usred hnant icoonrmbwi th YO and Y2 respectively to provide thi
s Application instance
OFF
o L]
— FPLSY 10000 0 0 ]
OFF OFF
A M1
}—— GEARBOX YO 1 T4 2 1
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6.22 Data processing instructions

6.22.1 MEAN: Mean instruction
LAD: Applicable model | VC3 VC5
|—|. F———L MEAN 520 o 5 9 Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: MEAN (S1) (D) (S2) Step length 7
Oper| Typ| Applicable soft el ement I ndex
Consta -
S1 INT nt KnX | KnY | KnM | KnS | KnLM | KnSM D SD C T R a
Const
s2 | INT |70 D R i
nt
D INT KnY | KnM | KnS | KnLM D SD C R a
N Operand description N Application instance
ST Number of the start word el 1 ] 32 n
. . . MEXH IO nin 4 1
which the mean operation is to
S2 Number of pieces of data ¢n which the mean
operation is (M4he perfor med ME AN DO D10 4

D:Number of t he
mean value

wor d

Function description

el ement

l1Storheng atnf S-Bil16dat a

D, amdnditnhge orfefmai nder .

6.22.2 WTOB: Byte-unit data separation instruction

t tf%f( it %530 ra%?earltalﬁeee f

sodat a

startamdg

in wh @& n

ML =
stantingnpfe'z3yy® Slpio=10

Oobutra'unneidt
isrrgom hDe0 obt ai ne
ON. Wh e n D0=32,

LAD: Applicable model | VC3 VC5
| ' ¢ ¥ro8 s s o 1 Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: WTOB (S1) (D) (S2) Step length 7
Oper| Typ| Applicable soft el ement I ndex
S1 INT SD C T a
S2 INT SD C T a
D INT Consta 5 R 5
nt
Operand description
SINumber of the start sotfd kkéd esnemar athead isn obyytse duwan iat

S2 Number of byte

D: Number of t he

el ementagftridng and

datiaO) o be

stsorf ¢ d eilfer m&h £S&1

clbaghebyt be
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separ at

ed

(s2

startheofeseael eméhtt tihbayst eb evenniets epar at ed
Function description

1. Seipdghaetb1 6 dat a

n s

i nt oi Bt@hebny tiems ,t ksetfolsBdMf tb y t
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b15 - - - - -- --b8 b7 -- - - -- - -- b0 b15 -- - - - -- --b8 b7 -- - == - - - b0
MSB | LSB | r
(s +0 | — (p.)+0 00H | MSB
+1 MsB LsB +1 00H | LSB
| | ¢
1 1 +2 00H | MSB
] ‘ t
n/2 MSB } LSB +3 00H | LSB bytnes
| |
A When n is an odd number, the l |
carry is carried out to obtain a value. +n- 00H i MSB
= i )+ 2 !
When n=5, the value |s 2 o | JL
OOH I LSB
1 |
L]
Store HOO
2. When S2 is odd, only the high byte (8 bits) is the objec
For exampl e, when n=5,sof h&+AdasvtaoroddDi4e. Dow byte
b15 -- - -- -- -- --b8 b7 - -- -- = - -- b15 - - -- - - —-b8 b7 -- - - - - -
b0 b0
+0 12H | 39H — +0 00H | 12H
+1 56H } 78H +1 00H | 39H
| |
+2 FEH | DCH +2 00H | 56H When
| | -
LOmitted when +3 OOH | 78H
n=>5. +4 00H | FEH
| v
e
Store HOO.
3. When Si2n=sOt,r uchtei on i s not executed.
4. The source and destination operands cannot overl ap.
s Application instance
M1 Pt 1
WTOE oo oio =] ]
LD M1
WT OB DO D10 6
Separ athiremgs wWritta starting frofm d&tciomndo ngi x ouh ihtess, hiaghhd rainndg Itot
obtainedsidat aniiins st awhteinngMl1f=rlONm D/h@n DO =0and25 0 xD610=60,x 3MXUQ =0
D11=0x02, D12=0x03, Daln3B=105x=004x,0 6D.1 4 =0 x 0 5,

6.22.3 BTOW: Byte-unit data combination instruction

LAD: Applicable model | VC3VC5
| ' . ¢ grow 5o o P 7 | Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: BTOW (S1) (D) (S2) Step length 7
Oper| Typ| Applicable soft el ement I ndex
S1 INT SD T a
S2 INT SD T a
Consta
D INT nt D R a
s Operand description
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SINumber of the st ardatsa fatmmdbiemmealbyt et onies

S2 Number of byte datiaO)t o be combined (S2

D: Number of the starthsofeseal €émedmhdimbayst eb euenn ets
Function description

1. Combining the |l east si¢pnitfidaamt shyutr ¢ sbr @8 fdaid tas, S Jaonidn &2& oI & n
S2/2 soft elements starting from D. Tthiree-mio& t dsti @ ni hi thpt dh

ignored.
D15 - - b8 D7 w wrox e cx = = - = b0 D15 - - == == - ~-b8 b7 - - = — - - b0
- ‘ !
1 +0 | Dataof 1st byte +0 1st byte i 2nd byte
|
T T
+1 i Data of 2nd byte +1 3rd byte i 4th byte
N | I I
+
bytes 2 } Data of 3rd byte ! }

T
n/2n n-1th byte i nth byte

|
| |
|
+n- /
n Data of nth byte }

[
MSB is omitted.

2. When S2 e@asstoddi,gytithéendtd ambifnierdal cyenr ed.

D15 - == == = = —-b8 D7 - =- - = = - b0 D15 - == = - - ~-b8 b7 - -- - - - - b0
— T T
|
+0 ABH 3 12H +0 12H } 34H
T T
+1 CDH | 34H +1 56H | 78H
! 1
When +2 EFH 3 56H +2 9AH | 00H
n=5 | |
T
+3 ABH | 78H
I "HO0" when
+4 CDH ] 9AH n=5
v |
—
MSB is omitted.
3. When S2=0, the instruction is not executed.
4. The sawrsdda naantd on operands cannot overl ap.
s Application instance
M1 1 258
ETOW DO D10 B ]
LD M1
BTOW DO D10 6

Combi niunngiafatxa st arti nghrieneooths QIGa bsandb bi ng t he obtamintes sdtbamt im
Dl1when M1=ONDGWen D1=0x02, D2=0x0 33 n B063=00xx008%1x01-D021% & ®& 3apn4d,
D12=0x506.

6.22.4 UNI: Instruction for combining 4bits of 16-bit data

LAD: Applicable model | VC3 VC5
|—i T T cer o . 7 | Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: UNI (S1) (D) (S2) Step length 7
Oper| Typ| Applicable soft el ement I ndex

S1 INT D SD C T a
S2 INT D SD C T a
D INT Co:tsta D R a

Operand description

5
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St Number of the start sofcdombbiemedt that stores data

t

o be

S2 Number of the combi neli2i dad,a dmwhe2tth,e trlaemrgee iof no proces:

D: Number of the softcoenhbeinmeendt diahtaat st ores t he
Function description

1. St @ribigt Sdata starting from S1 in S2 soft elements
b15 - - - - - == =b4 b3 - - - -- b0
T - v
S - i Least significant|
+0 } 4 bits
1 | Least significant ¢
i 4 bits]| Y v
5 | Least significant| / W—H—M
| 4 bits
3 | Least significant
i 4 bits|
|
g D

e = g
Omitted Data tp be
combined

starti

2. When S2 is ranging from 1S2)} 39f theam@mesemd. the LSB {4 1

b15 ---- - --------b4 b3 ------ --b0
T A v
. Least significant
S |
+0 } 4 bits
T A e
+1 i Least S|gn|2c;?st /—)' | ¢
+2 | Least significant v \ \
} 4 bits
N N J
v x (o)
Data to be o

Omitted combined \ﬁ/_/
0 when n =3.
3. Whbe r a%h2y &4,0fan2d0, itnlse rustmomh executed.
4. The source and destination operands cannot overl ap.
s Application instance
mi 1 4BED
NI il nio 1 ]
LD M1
UNIDO D10 4

Combining the | ower fougt arittisngo ffariabusDG@miing tolierd dit m DOL1=0.x O&}

D2=0x03, and D3=0x04, D10=0x1234.

6.22.5 DIS: Instruction for separating 4bitsof 16-bit data

LAD: Applicable model | VC3 VC5
— —t gi§ P P PP 1 Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: DIS (S1) (D) (S2) Step length 7
Oper| Typ| Applicable soft el ement I ndex

S1 INT D SD C T a

S2 INT D SD C T a
D INT f]:tonsta 5 o -

Operand description
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St Number of the start sofdsempadreateend t hat stores data to

i ns

be

S2Numbet hsedpardcdateal (when $2%e Nanga&dof there is no processing)

D: Number of the soft el emanta that stores the separated

Function description

1. Storibnigt Sd2atla6 starting from S1 in S2 soft elements start:i

> | Least significant
() ; e
. | Least significant
> : 4 bits
- | Least significant
> 2 ! 4 bits
+3 | Least significant
> i 4 bits
N - A v
Setto 0. Storage area
2. The wvalid "rdangaendo fd fhSe@ driecas td o n 0 hierextercwd tei o n .
3. The uppersdf2t bélssmaoriti 89 from D are cleared.
4. The source and destination operands cannot overl ap.
N Appl i ¢catsiamce
M1 4660 1
II= o 1o 4 ]
LD M1
DI S DO D10 4

Separating every 4 bits ofi ntghéd hdebesfiea udnainttas hbt @Gtvbbe gt ML a Ol . s Wo e

D0O=0x1234, D10=0x01, BhDBD2Gx0204D12=0x03,

6.22.6 ANS: Signal alarm set instruction

LAD: Applicable model | VC3 VC5
|_| —— ARS i51) . n 1 Influenced flag Zero flag, carry flag, and borrow
bit flag
IL: ANS (S1) (S2) (D) Step length 7
Oper| Typ| Applicable soft el ement I ndex
S1 INT T a
s2 INT Consta 5 R .
nt
D BOOL S a
. Operand description SM401is setto ON when

St Timing timer numberp pfldrc ajbudeg SWEL | Signphddarm agsy, thee is anyaction in state

for 100ms tthi mehreTAT20e of 59005999
Mini.number of Storing the mini.number of

S2 Data for iBﬂ@Bﬁg time (1 Sbaol theOn state actions in S906999
D: Set sigohat alammSQé(BQFBaGngse:ApF”ication i nstance

Sseco

s Function description Mo 126 0x
AHS 0 100 Sa01 ]
1SettihgnDetnwefdyw duration is P Lar e G a
S2resetting the timerwh®h arme hBt MItting D
energy f | oow dtuhreatiiimsntr@ssi bhanANSS2; TO 100 S901
resetting S1 JwHemw timewadrdarg)ySl Seresétihg SG@hb t deomrmnwr gaynuadfoltow i
Addr ) be disconnected within 10
ss N Name function

WhenSM400is setto ON,
the following SM401 and
SD401 work

Enable theignal

SM400
alarm
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