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Preface

This User’s Manual explains the system configuration, the
memory and the language of SPH. Read this manual
carefully to ensure correct operation.

When using modules or peripheral devices, be sure to read
the corresponding user’s manuals listed below.
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In addition to the above manuals, the following Fuji Electric FA Components & Systems Co., Ltd. site offers various manuals
and technical documents associated with MICREX-SX.
URL http://www.fujielectric.co.jp/fcs/eng/

Notes

1. This manual may not be reproduced in whole or part in any form without prior written approval by the manufacturer.
2. The contents of this manual (including specifications) are subject to change without prior notice.
3. If you find any ambiguous or incorrect descriptions in this manual, please write them down (along with the manual No. 
    shown on the cover) and contact FUJI.



Safety Precautions

Be sure to read the “Safety Precautions” thoroughly before
using the module.

Here, the safety precaution items are classified into
“Warning” and “Caution.”

Warning : Incorrect handling of the device may result in death or serious injury.

Caution : Incorrect handling of the device may result in minor injury or physical damage.

Even some items indicated by “Caution” may also result in a
serious accident.

Both safety instruction categories provide important
information. Be sure to strictly observe these instructions.

Warning

◊ Place the emergency stop circuit, interlock circuit or the like for safety outside the PC.  A failure of PC might break or cause 
problems to the machine.

Caution

◊ Sufficiently make sure of safety before program change, forced output, starting, stopping or anything else during a run.
The wrong operation might break or cause machine problems.



.revocehtnonwohssi.oNlaunaM*

nodetnirP .oNlaunaM* stnetnocnoisiveR

8991.peS 002HEF noitidetsriF

0002.peS a002HEF evahsseccasubrossecorpehtfonoitpircseddnasnoitacificepsevitatnetehT
.deddaneeb

.deddanoitacificepsUPCdradnatS
.deddasnoitacificepstfos-liafdnametsysxelpuD

.deddanoitacificeps47-SP1PNUPCecnamrofrep-hgiH

1002.luJ b002HEF .deddasnoitacificepsCLPerawtfoS
.deddasnoitacificepsR711-SP1PNUPCecnamrofrep-hgiH

Revision



Contents

Preface

Safety Precautions

Revision

Contents
Page

Section 1  Specifications ....................................................................................1-1
1-1  Specifications .........................................................................................................................................1-1

1-1-1 High-performance CPU (SPH300) ................................................................................................................ 1-1

1-1-2 Standard CPU (SPH200) .............................................................................................................................. 1-3

1-1-3 Software PLC (SPS) ...................................................................................................................................... 1-5

1-2  Memory ....................................................................................................................................................1-6
1-2-1 Memory map ................................................................................................................................................. 1-6

1-2-2 Input/output memory area (512 words) ....................................................................................................... 1-13

1-2-3 Standard memory area ............................................................................................................................... 1-14

1-2-4 Retain memory area .................................................................................................................................... 1-15

1-2-5 User FB instance memory area .................................................................................................................. 1-16

1-2-6 System FB instance memory area .............................................................................................................. 1-17

1-2-7 Initialization area ......................................................................................................................................... 1-18

1-2-8 System memory area (512 words) .............................................................................................................. 1-19

1-2-9 Temporary areas .......................................................................................................................................... 1-43

1-3  Input/output Address Assignment .....................................................................................................1-46
1-3-1 Address assignment example ..................................................................................................................... 1-46

1-3-2 Address assignment conventions ............................................................................................................... 1-46

1-3-3 Assigning input/output addresses to an application program..................................................................... 1-47

1-4  Variables ................................................................................................................................................1-48
1-4-1 What is a variable? ...................................................................................................................................... 1-48

1-4-2 Memory assignment .................................................................................................................................... 1-49

1-4-3 Local variables and global variables ........................................................................................................... 1-49

1-4-4 Variable declaration ..................................................................................................................................... 1-50

1-5  Data Types .............................................................................................................................................1-53
1-5-1 Organization of data types .......................................................................................................................... 1-53

1-5-2 Basic data types .......................................................................................................................................... 1-54

1-5-3 Derived data types ...................................................................................................................................... 1-57

1-6  Tasks ......................................................................................................................................................1-62
1-6-1 Task specifications ....................................................................................................................................... 1-62

1-6-2 Types and operations of tasks ..................................................................................................................... 1-62

1-6-3 Example of periodic task operation ............................................................................................................. 1-63

1-6-4 Example of event task operation ................................................................................................................. 1-64

1-6-5 Task interrupt processing ............................................................................................................................ 1-65

1-7  Program Organization Units (POUs) ..................................................................................................1-66

1-8  Calendar Function ................................................................................................................................1-70
1-8-1 Calendar’s value range ................................................................................................................................ 1-70

1-8-2 Calendar accuracy ...................................................................................................................................... 1-70

1-8-3  Monitoring and setting up the calendar clock from the D300win .............................................................. 1-70

1-8-4 Monitoring and setting up the calendar clock from an application program ............................................... 1-71

1-8-5 Time adjustment function ............................................................................................................................ 1-71

1-9  Operating Flowchart ............................................................................................................................1-72



Contents

Section 2  Programming Languages .................................................................2-1
2-1  Types of Programming Languages.......................................................................................................2-1

2-2  IL Language ............................................................................................................................................2-3
2-2-1 IL instruction summary .................................................................................................................................. 2-3

2-2-2 IL language instructions ................................................................................................................................ 2-6

2-3  ST Language .........................................................................................................................................2-30
2-3-1 ST operators ................................................................................................................................................ 2-30

2-3-2 ST statements ............................................................................................................................................. 2-31

2-3-3 ST language statements ............................................................................................................................. 2-31

2-4  LD Language .........................................................................................................................................2-37
2-4-1 LD language ................................................................................................................................................ 2-37

2-4-2 LD language instructions ............................................................................................................................. 2-38

2-5  FBD Language ......................................................................................................................................2-41
2-5-1 Function summary ....................................................................................................................................... 2-42

2-5-2 Function block summary ............................................................................................................................. 2-67

2-5-3 Type conversion functions ........................................................................................................................... 2-78

2-5-4 Arithmetic functions ................................................................................................................................... 2-109

2-5-5 Bit string functions ..................................................................................................................................... 2-120

2-5-6 Selection/comparison functions ................................................................................................................ 2-128

2-5-7 Character string functions ......................................................................................................................... 2-137

2-5-8 Time type data functions ........................................................................................................................... 2-145

2-5-9 Original FCTs (Functions) ......................................................................................................................... 2-151

2-5-10 Standard FBs (Function Blocks) ............................................................................................................. 2-169

2-5-11 Original FBs (Function Blocks) ............................................................................................................... 2-175

2-5-12 Original FBs dedicated to SPS ............................................................................................................... 2-204

2-6  SFC Elements .....................................................................................................................................2-214
2-6-1 SFC elements ............................................................................................................................................ 2-215

2-6-2 Step transition ........................................................................................................................................... 2-223

2-6-3 Automatically generated SFC variables .................................................................................................... 2-226

2-6-4 SFC programming precautions ................................................................................................................. 2-227

2-6-5 Continuous operation of SFC .................................................................................................................... 2-228

Section 3   System Definitions ...........................................................................3-1
3-1  System Definition Summary .................................................................................................................3-1

3-2  System Configuration Definitions ........................................................................................................3-2

3-3  System Properties ..................................................................................................................................3-5
3-3-1 System operation definitions ......................................................................................................................... 3-5

3-3-2 System duplex mode definition ..................................................................................................................... 3-7

3-3-3 System fail-soft start-up ................................................................................................................................ 3-8

3-4  System Output Definitions ..................................................................................................................3-10

3-5  CPU Parameters ...................................................................................................................................3-11
3-5-1 CPU operation definitions ........................................................................................................................... 3-11

3-5-2 CPU memory size definition ........................................................................................................................ 3-13

3-5-3 I/O group setup ............................................................................................................................................ 3-16

3-5-4 Fail-soft running ........................................................................................................................................... 3-20

3-6  Input/output Parameters ......................................................................................................................3-22
3-6-1 Input filtering time ........................................................................................................................................ 3-23

3-6-2 Output hold definition .................................................................................................................................. 3-24



Contents

Section 4  CPU Duplex System ..........................................................................4-1
4-1  System operation in the duplex mode .................................................................................................4-1

4-1-1  1 to 1 duplex mode ....................................................................................................................................... 4-1

4-1-2  N to 1 duplex mode ...................................................................................................................................... 4-2

4-2  Conditions for changeover between operating ..................................................................................4-3
4-2-1  Conditions for changeover ........................................................................................................................... 4-3

4-2-2 System performance in the duplex mode and waiting CPUs and performance ........................................... 4-3

4-2-3 Multi-CPU relay switch .................................................................................................................................. 4-4

4-2-4 Data equalization ........................................................................................................................................... 4-5

4-2-5  Memory operation at changeover between operating and waitin ing and waiting CPUs ............................ 4-8

4-3  CPU module LEDs and output to display system...............................................................................4-9

4-4  Application of the duplex system .......................................................................................................4-10
4-4-1  Successively start of CPU module ............................................................................................................. 4-10

4-4-2  1 to 1 duplex system .................................................................................................................................. 4-10

4-4-3  N to 1 duplex system .................................................................................................................................. 4-10

4-4-4  System configuration definition .................................................................................................................. 4-10

Appendix 1  Instruction Proces Speed Chart............................................App.1-1
1-1  High-performance CPU Instruction Processing Speed Chart ...................................................App.1-1

1-2  Standard CPU Instruction Processing Speed Chart...................................................................App.1-9

Appendix 2  Setting High-performance CPU Takt Periods .......................App.2-1

Appendix 3  Setting Standard CPU Takt Periods ......................................App.3-1

Appendix 4  Calculating the Size of Arrays and Structures ....................App.4-1

Appendix 5  Accessing the Processor Bus...............................................App.5-1

Appendix 6  List of Reserved Words..........................................................App.6-1



Section 1  Specifications

Page

1-1  Specifications........................................................................................................... 1-1

1-1-1 High-performance CPU (SPH300) ..................................................................................... 1-1

1-1-2 Standard CPU (SPH200) ................................................................................................... 1-3

1-1-3 Software PLC (SPS) .......................................................................................................... 1-5

1-2  Memory ..................................................................................................................... 1-6

1-2-1 Memory map ...................................................................................................................... 1-6

(1) NP1PS-32 (High-performance CPU) .................................................................................................. 1-6

(2) NP1PS-74 (High-performance CPU) .................................................................................................. 1-7

(3) NP1PS-117R (High-performance CPU) ............................................................................................. 1-8

(4) NP1PH-16 (Standard CPU) ................................................................................................................ 1-9

(5) NP1PH-08 (Standard CPU) .............................................................................................................. 1-10

(6) NP4P-SPS (Software PLC) ............................................................................................................... 1-11

1-2-2 Input/output memory area (512 words) ............................................................................ 1-13

1-2-3 Standard memory area .................................................................................................... 1-14

1-2-4 Retain memory area ........................................................................................................ 1-15

1-2-5 User FB instance memory area ....................................................................................... 1-16

1-2-6 System FB instance memory area ................................................................................... 1-17

1-2-7 Initialization area .............................................................................................................. 1-18

1-2-8 System memory area (512 words) ................................................................................... 1-19

(1) System memory ................................................................................................................................ 1-19

(2) Resource operating status %MW10.0 (Read only) ........................................................................... 1-21

(3) Resource switch / User ROM state %MW10.1 (Read only) .............................................................. 1-22

(4) Resource fatal fault factor %MW10.2 (Read only) ............................................................................ 1-22

(5) Resource nonfatal fault factor %MW10.4 (Read only) ...................................................................... 1-23

(6) CPU error factor %MW10.6 (Read only) (Not supported by SPS) .................................................... 1-23

(7) Memory error factor %MW10.8, %MW10.9 (Read only) (Not supported by SPS) ........................... 1-24

(8) SX bus error factor %MW10.10,  %MW10.11 ................................................................................... 1-24

(9) Application error factor %MW10.12, %MW10.13 (Read only) .......................................................... 1-25

(10) User fatal fault %MW10.14 to %MW10.16 ...................................................................................... 1-25

(11) User nonfatal fault %MW10.18 to %MW10.20 ................................................................................ 1-25

(12) System definition error factor %MW10.22 to %MW10.29 (Read only) ........................................... 1-26

(13) Application program error factor %MW10.38, %MW10.39 ............................................................. 1-28

(14) Annunciator relay %MW10.42, %MW10.43 .................................................................................... 1-29

(15) Duplex annunciator relay %MW10.46, Duplex operation mode

%MW10.47 (Read only) (Not supported by SPH200, and SPS) .................................................... 1-29

(16) Resource configuration/operation information .......................................................................................

%MW10.48, %MW10.49 (Read only) (only for SPH300) ............................................................... 1-30

(17) Resource configuration/fault information  %MW10.50, %MW10.51 (Read only) ............................ 1-31

(18) SX bus configuration information %MW10.52 to %MW10.67 (Read only) ..................................... 1-32

(19) SX bus fault information %MW10.68 to %MW10.83 (Read only) ................................................... 1-33

(20) SX bus-connected module fail-soft information %MW10.84 to %MW10.99 (Read only) ................ 1-33

(21) Remote I/O master 0 I/O module configuration/fault information

%MW10.128 to %MW10.143 (Read only) ...................................................................................... 1-34

(22) Remote I/O master 1 I/O module configuration/fault information

%MW10.144 to %MW10.159 (Read only) ...................................................................................... 1-35



(23) Remote I/O master 2 I/O module configuration/fault information

%MW10.160 to %MW10.175 (Read only) ...................................................................................... 1-35

(24) Remote I/O master 3 I/O module configuration/fault information

%MW10.176 to %MW10.191 (Read only) ...................................................................................... 1-36

(25) Remote I/O master 4 I/O module configuration/fault information

%MW10.192 to %MW10.207 (Read only) ...................................................................................... 1-36

(26) Remote I/O master 5 I/O module configuration/fault information

%MW10.208 to %MW10.223 (Read only) ...................................................................................... 1-37

(27) Remote I/O master 6 I/O module configuration/fault information

%MW10.224 to %MW10.239 (Read only) ...................................................................................... 1-37

(28) Remote I/O master 7 I/O module configuration/fault information

%MW10.240 to %MW10.255 (Read only) ...................................................................................... 1-38

(29) Configuration information of all module in the resource

%MW10.300 to %MW10.315 (Read only) (only for SPS) ............................................................... 1-39

(30) Fault information of all module in the resource (Read only)

%MW10.316 to %MW10.331 (Read only) (only for SPS) ............................................................... 1-39

(31) Remote I/O master board 0- I/O module configur ation / fault information

%MW10.360 to %MW10.375 (Read only) (only for SPS) ............................................................... 1-40

(32) Remote I/O master board 1- I/O module configur ation / fault information

%MW10.376 to %MW10.391 (Read only) (only for SPS) ............................................................... 1-41

(33) Remote I/O master board 2- I/O module configur ation / fault information

%MW10.392 to %MW10.407 (Read only) (only for SPS) ............................................................... 1-41

(34) Remote I/O master board 3- I/O module configur ation / fault information

%MW10.408 to %MW10.423 (Read only) (only for SPS) ............................................................... 1-42

(35) SX bus transmission error rate information %MW10.508 to %MW10.511 (Read only) .................. 1-42

1-2-9 Temporary areas .............................................................................................................. 1-43

(1) Using temporary areas ..................................................................................................................... 1-43

(2) Restrictions on a temporary size ...................................................................................................... 1-44

(3) Using a temporary area .................................................................................................................... 1-44

1-3  Input/output Address Assignment ....................................................................... 1-46

1-3-1 Address assignment example .......................................................................................... 1-46

1-3-2 Address assignment conventions .................................................................................... 1-46

1-3-3 Assigning input/output addresses to an application program .......................................... 1-47

1-4  Variables ................................................................................................................. 1-48

1-4-1 What is a variable? ........................................................................................................... 1-48

1-4-2 Memory assignment ......................................................................................................... 1-49

1-4-3 Local variables and global variables ................................................................................ 1-49

1-4-4 Variable declaration .......................................................................................................... 1-50

(1) Types of variable declaration statements .......................................................................................... 1-50

(2) AT specification variables (position variables) ................................................................................... 1-50

(3) Symbolic variables ............................................................................................................................ 1-51

(4) Retain variables ................................................................................................................................ 1-52

(5) Initialization variable .......................................................................................................................... 1-52

(6) Restrictions on variable names ......................................................................................................... 1-52

1-5  Data Types .............................................................................................................. 1-53

1-5-1 Organization of data types ............................................................................................... 1-53

1-5-2 Basic data types ............................................................................................................... 1-54

1-5-3 Derived data types ........................................................................................................... 1-57

(1) Array data types ................................................................................................................................ 1-57

(2) Structured data types ........................................................................................................................ 1-59

(3) Restrictions on derived data types .................................................................................................... 1-61



1-6  Tasks ....................................................................................................................... 1-62

1-6-1 Task specifications ........................................................................................................... 1-62

1-6-2 Types and operations of tasks .......................................................................................... 1-62

1-6-3 Example of periodic task operation .................................................................................. 1-63

1-6-4 Example of event task operation ...................................................................................... 1-64

1-6-5 Task interrupt processing ................................................................................................. 1-65

1-7  Program Organization Units (POUs) .................................................................... 1-66

1-8  Calendar Function ................................................................................................. 1-70

1-8-1 Calendar’s value range .................................................................................................... 1-70

1-8-2 Calendar accuracy ........................................................................................................... 1-70

1-8-3  Monitoring and setting up the calendar clock from the D300win .................................... 1-70

1-8-4 Monitoring and setting up the calendar clock from an application program ..................... 1-71

1-8-5 Time adjustment function ................................................................................................. 1-71

1-9  Operating Flowchart .............................................................................................. 1-72



1-1

High-performance CPU Section 1  Specifications
1-1  Specifications

1-1-1 High-performance CPU (SPH300)
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1-1-2 Standard CPU (SPH200)

metI noitacificepS

epyT 61-HP1PN 80-HP1PN

metsyslortnoC ksattneve,ksatcidoirep,)ksattluafed(metsysgninnacscilcyC,margorpderotS

dohtemnoitcennoctuptuO/tupnI ).cte1-NCPO,knil-T(tuptuo/tupnietomer,)subXS(tuptuo/tupnitceriD

metsyslortnocO/I hserfersuonorhcnystkaT:subXSaiV
hserfercidoirepsm01:knil-TaiV

UPC rossecorpnoitucexetib-61,rossecorpSOtib-61

sepytyromeM yraropmeT,yromemataD,yromemmargorP

egaugnalgnimmargorP

)tsiLnoitcurtsnI(egaugnalLI
)txeTderutcurtS(egaugnalTS
)margaiDreddaL(egaugnalDL

)margaiDkcolBnoitcnuF(egaugnalDBF
3-13116CEIoT)trahCnoitcnuFlaitneuqeS(stnemeleCSF

snoitcurtsnifohtgneL )egaugnalnognidneped(htgnelelbairaV

noitcurtsnI
deepsnoitucexe

ecneuqeS
noitcurtsni

noitcurtsni/eromrosn07

noitcurtsnideilppA noitcurtsni/eromrosn041

yticapacyromemmargorP spets48361 spets2918

UOPanispetsmargorP )2etoN(spets6904

ataD
yromem

)Q/I(yromemO/I )stniop2918.xaM(sdrow215

)M(yromemlareneG )tluafed(sdrow2918 )tluafed(sdrow6904

)M(yromemniateR )tluafed(sdrow6904 )tluafed(sdrow8402

BFresUrofyromemecnatsnI
)M(

)tluafed(sdrow6904 )tluafed(sdrow8402

ecnatsnI
rofyromem

BFmetsyS
)M(

)tluafed(sdrow2918
)tniop/sdrow8(652:remiT

)tniop/sdrow8(46:remitgnitargetnI
)tniop/sdrow4(821:retnuoC

noitcetedegdE )tniop/sdrow2(215:
srehtO sdrow6904:

)tluafed(sdrow6904
)tniop/sdrow8(821:remiT

)tniop/sdrow8(23:remitgnitargetnI
)tniop/sdrow4(46:retnuoC

noitcetedegdE )tniop/sdrow2(652:
srehtO sdrow8402:

)M(yromemmetsyS sdrow215

aerayraropmeT sdrow6904

)1etoN(epytatadcisabelbaliavA ,DROW,GNIRTS,TD,DOT,ETAD,EMIT,LAER,TNIDU,TNIU,TNID,TNI,LOOB
DROWD

gnitsenepytataD foerutcurts,serutcurtsfoyarra,syarrafoerutcurts,syarrafoyarra(levelenO
)serutcurts

srebmemepytataderutcurtsfo.oN 002

stnemeleepytatadyarrafo.oN dradnatsehtnehw,elpmaxeroF.dewollarebmunehtstimilezisaerayromemehT
.dewollaebyamsdrow2918otpu,sdrow2918siezisyromem

sksatfo.oN
1:)gninnacscilcyC(sksattluafeD

4:sksatcidoireP
)desusiksatcidoirePnehwsksat4folatoT(4:sksattnevE

)ecruoser/sUOPfo.oN(ecnatsnimargorP )46=ksatenonidewollasecnatsnifo.on.xaM(46

margorpnisUOPfo.oN )yrarbilehtnisUOPgnidulcni(0001:2.1Vnoisrevniw003DnahtreilraE
)yrarbilehtnisUOPgnidulcni(0002:retalro0.2noisrevniw003D

Note:1) This depends on each instruction.
 2) For CPUs earlier than Version **30 or D300win loaders earlier than Version 2.0, 2048 steps/POU
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1-1  Specifications Standrad CPU

metI noitacificepS

skcolbnoitcnufresufo.oN 652

skcolbnoitcnufresufohtpedgnitseN slevel46

snoitcnufresufo.oN 652

snoitcnufresufohtpedgnitseN slevel46

ecnatsniBF )UOPenonidewollasBF026otpU(UOP/026

elbairaV
elbairavlabolG 0008

elbairavlacoL 0008

slanimretBFresufo.oN
TUPNI_RAV

TUPTUO_RAV
821otpU:
821otpU: latotni821

yrarbiL
seirarbilderetsigerfo.oN tcejorp/61

htpedgnitseN slevel8

noitcnufcitsongaiD
noitarugifnocmetsyS,)kcehcmusMOR,kcehcyromem(sisongaid-fleS

gnirotinomtluafeludoM,gnisivrepus

noitcnufytiruceS drowssaP

radnelaC 95:95:329602.ceD13otpU ± htnom/ces72

pukcabyrettaB

,yromemataD,selifPIZ,snoitinifedmetsys,smargorpnoitacilppA
yromemCIradnelac

yrettabmuihtilyramirP
52ta(.nim5nihtiw:emitgnihctiwS ° )C

52ta(sraey5:ytilibaruD ° )C

)lanoitpo(MORresU
niselifPIZ,snoitinifedmetsys,smargorpnoitacilppasevaS

.UPCehtfoMORhsalf
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1-1-3 Software PLC (SPS)

metI noitacificepS

metsyslortnoC metsyslortnocmargorpderotS

dohtemnoitcennoctuptuO/tupnI ).yrassecensidraobretsamsubXSdetpadasubASI(
).yrassecensidraobretsamsub1-NCPOdetpadasubASI(

UPC .dednemmocersirehgihrozHM332muitneP.esuuoyretupmocehtnosdnepeD

sepytyromeM
)retupmocehtfoksiddrahroyromemniamehtniderotS(yromemmargorP

)retupmocehtfo)MARD(yromemniamehtniderotS(yromemataD
)retupmocehtfo)MARD(yromemniamehtniderotS(yraropmeT

egaugnalgnimmargorP

egaugnalLI
egaugnalTS
egaugnalDL

egaugnalDBF
stnemeleCSF

)tsiLnoitcurtsnI(
)txeTderutcurtS(
)margaiDreddaL(

)margaiDkcolBnoitcnuF(
)trahCnoitcnuFlaitneuqeS(

noitcurtsnI
deepsnoitucexe

)1etoN(

ecneuqeS
noitcurtsni

sn002

noitcurtsnideilppA )detucexenoitcurtsnIDDAnehw(sn002

yticapacyromemmargorP )retupmocehtfoksiddrahroyromemniamehtniderotS(spetsK867

UOPanispetsmargorP spetsK6

yromeM

)2etoN(

)Q/I(yromemO/I )stniop2918(sdrow215

)M(yromemlareneG sdrowK652
)sdrowK2884.xamotelbadnapxE(.elbaliavasiyromemdeeps-hgihoN

)M(yromemniateR )4etoN()sdrowK9033.xamotelbadnapxE(sdrowK23

)M(yromemmetsyS sdrow215

)3etoN(epytatadcisabelbaliavA DROWD,DROW,GNIRTS,EMIT,LAER,TNIDU,TNIU,TNID,TNI,LOOB

gnitsenepytataD levelenO
)serutcurtsfoerutcurts,serutcurtsfoyarra,syarrafoerutcurts,syarrafoyarra(

srebmemepytataderutcurtsfo.oN 002

stnemeleepytatadyarrafo.oN 8402:epytatadtib-236904:epytatadtib-61

sksatfo.oN 4:sksatcidoireP,1:sksattluafeD

ecnatsnimargorP )821=ksatenonidewollasecnatsnifo.oN.xaM(821

margorpnisUOPfo.oN )yrarbilnisUOPgnidulcnI(0002

skcolbnoitcnufresufo.oN ).slevel721signitsenfohtped.xaM(215

snoitcnufresufo.oN ).slevel721signitsenfohtped.xaM(215

ecnatsniBF ).UOPenorofdetaercebnacsBF026.xaM(UOP/026

elbairaV
elbairavlabolG 00051

elbairavlacoL UOP/00051

BFresufo.oN
slanimret

tupnI 821

tuptuO 821

tuptuO/tupnI 821latoT821

yrarbiL
seirarbilderetsigerfo.oN tcejorp/61

htpedgnitseN slevel8

noitcnufcitsongaiD gnirotinomtluafeludoM,gnisivrepusnoitarugifnocmetsyS

noitcnufradnelaC enoN

atadfopukcaB esolcotgnissecorpelihwksiddrahehtninettirweraatadyromemniateR
.TNswodniW

Note: 1) Depends on the performance of the CPU of the computer you use.  Figures shown in this table are for Pentium 75
MHz processor.

2) With the software PLC, you can program without being conscious of the instance memory for FBs.
3) DATE type, DT type and TOD type are unsupported.
4) Written in the hard disk while processing to close WindowsNT.

1-1  SpecificationsSoftware PLC (SPS)
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Memory map1-2  Memory

1-2-1 Memory map

(1) NP1PS-32 (High-performance CPU)

IEC representation

%I    %Q

%MW1.0

%MW1.2047
%MW1.2048

%MW1.8191
%MW3.0

%MW3.4095
%MW5.0

%MW9.0

%MW10.0

%MW10.511

Address representation for a multi-CPU system        (Note 2)

%MW    .1.2048

%MW    .1.8191

%MW    .3.0

%MW    .3.4095

Input/output memory 
(I/O)

512 words (8192 points)

Standard memory 
(high speed) 

2K words

 Standard memory 
(M)

8K words

Retain memory 
(M)

4K words

User FB instance memory
 (M)

4K words

System FB instance memory 
(M)

16K words

System memory 
(M)

512 words

Program memory

32K steps

Temporary area
8K words

(Note 1)

 (Note 3)

 (Note 4)

The CPU number is specified here.

(Input) (Output)

%MW    .10.0

%MW    .10.511

*1K=1024

Note: 1) The size of standard memory (excluding high-speed memory), retain memory, user FB instance memory, and system
FB instance memory may be increased or decreased by the loader settings.  In these memories, default values have
been stored. For details refer to “3-5-2 Defining the CPU memory sizes.”

2) When another CPU memory is accessed in a multi-CPU system, the CPU number is specified in the .  This is not
necessary to access own memory.

3) The first 2K words of the standard memory (M) are made up of high-speed memory which is accessed at a higher
speed.  Another CPU can not access this area as global memory.  Its size cannot be altered.

4) For the input/output address assignments, refer to “1-3  Input/output Address Assignments.”
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(2) NP1PS-74 (High-performance CPU)

IEC representation

%I    %Q

%MW1.0

%MW1.2047
%MW1.2048

%MW1.32767
%MW3.0

%MW3.16383
%MW5.0

%MW9.0

%MW10.0

%MW10.511

Address representation for a multi-CPU system        (Note 2)

%MW    .1.2048

%MW    .1.32767

%MW    .3.0

%MW    .3.16383

Input/output memory 
(I/O)

512 words (8192 points)

Standard memory 
(high speed) 

2K words

 Standard memory 
(M)

32K words

Retain memory 
(M)

16K words

User FB instance memory
 (M)

16K words

System FB instance memory 
(M)

65K words

System memory 
(M)

512 words

Program memory

74K steps

Temporary area
8K words

(Note 1)

 (Note 3)

 (Note 4)

The CPU number is specified here.

(Input) (Output)

%MW    .10.0

%MW    .10.511

*1K=1024

Note: 1) The size of standard memory (excluding high-speed memory), retain memory, user FB instance memory, and system
FB instance memory may be increased or decreased by the loader settings.  In these memories, default values have
been stored. For details refer to “3-5-2 Defining the CPU memory sizes.”

2) When another CPU memory is accessed in a multi-CPU system, the CPU number is specified in the .  This is not
necessary to access own memory.

3) The first 2K words of the standard memory (M) are made up of high-speed memory which is accessed at a higher
speed.  Another CPU can not access this area as global memory.  Its size cannot be altered.

4) For the input/output address assignments, refer to “1-3  Input/output Address Assignments.”

1-2  MemoryMemory map
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(3) NP1PS-117R (High-performance CPU)

IEC representation

%I    %Q

%MW1.0

%MW1.2047
%MW1.2048

%MW1.131071
%MW3.0

%MW3.32767
%MW5.0

%MW9.0

%MW10.0

%MW10.511

Address representation for a multi-CPU system        (Note 2)

%MW    .1.2048

%MW    .1.131071

%MW    .3.0

%MW    .3.32767

Input/output memory 
(I/Q)

512 words (8192 points)

Standard memory 
(high speed) 

2K words

 Standard memory 
(M)

128K words

Retain memory 
(M)

32K words

User FB instance memory
 (M)

32K words

System FB instance memory 
(M)

65K words

System memory 
(M)

512 words

Program memory

117K steps

Temporary area
8K words

(Note 1)

 (Note 3)

 (Note 4)

The CPU number is specified here.

(Input) (Output)

%MW    .10.0

%MW    .10.511

*1K=1024

Note: 1) The size of standard memory (excluding high-speed memory), retain memory, user FB instance memory, and system
FB instance memory may be increased or decreased by the loader settings.  In these memories, default values have
been stored. For details refer to “3-5-2 Defining the CPU memory sizes.”

2) When another CPU memory is accessed in a multi-CPU system, the CPU number is specified in the .  This is not
necessary to access own memory.

3) The first 2K words of the standard memory (M) are made up of high-speed memory which is accessed at a higher
speed.  Another CPU can not access this area as global memory.  Its size cannot be altered.

4) For the input/output address assignments, refer to “1-3  Input/output Address Assignments.”

Memory map1-2  Memory
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1-2  MemoryMemory map

(4) NP1PH-16 (Standard CPU)

IEC representation

%I    %Q

%MW1.0

%MW1.8191

%MW3.0

%MW3.4095

%MW5.0

 

%MW9.0

 

%MW10.0

%MW10.511

Input/output memory 
(I/O)

512 words (8192 points)

Standard memory 
(M)

8K words

Retain memory 
(M)

4K words

User FB instance memory
 (M)

4K words

System FB instance memory 
(M)

8K words

System memory 
(M)

512 words

Initialization area

Program memory

16K steps

Temporary area

4K words

(Note 1)

* 1K=1024

Note: 1) The size of standard memory, retain memory, user FB instance memory, system FB instance memory, and Initialization
area may be increased or decreased by the loader settings.  In these memories, default values have been stored. For
details refer to “3-5-2 Defining the CPU memory sizes.”

2) No multi-system can be built up using a standard CPU module.
3) For the input/output address assignments, refer to “1-3  Input/output Address Assignments.”
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(5) NP1PH-08 (Standard CPU)

IEC representation

%I    %Q

%MW1.0

%MW1.4095

%MW3.0

%MW3.2047

%MW5.0

 

%MW9.0

 

%MW10.0

%MW10.511

Input/output memory 
(I/O)

512 words (8192 points)

Standard memory 
(M)

4K words

Retain memory 
(M)

2K words

User FB instance memory
 (M)

2K words

System FB instance memory 
(M)

4K words

System memory 
(M)

512 words

Initialization area

Program memory

8K steps

Temporary area

4K words

(Note 1)

* 1K=1024

Note: 1) The size of standard memory, retain memory, user FB instance memory, system FB instance memory, and
Initialization area may be increased or decreased by the loader settings.  In these memories, default values have
been stored. For details refer to “3-5-2 Defining the CPU memory sizes.”

2) No multi-system can be built up using a standard CPU module.
3) For the input/output address assignments, refer to “1-3  Input/output Address Assignments.”

1-2  Memory Memory map
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1-2  MemoryMemory map

(6) NP4P-SPS (Software PLC)

IEC representation

%I    %Q

%MW1.0

%MW1.262143

%MW1.4999999

%MW3.0

%MW3.32767

%MW3.3388607

%MW10.0

%MW10.511

Input/output memory 
(I/Q)

512 words (8192 points)

Standard memory 
(M) 

256K words

(Max. 4882K words

(Note 4)

Retain memory 
(M)

32K words

(Max. 3309K words

(Note 4)

System memory 
(M)

512 words

FB instance memory 
Temporary area

Program memory
768K steps

Variable initial value storage area 
Retain memory data storage area 

(Note 1)

(Note 2)

(Note 6)

*1K=1024

Note: 1) Input/output memory, standard memory, retain memory, system memory, FB instance memory, and temporary memory
areas are allocated in the main memory of the computer.

2) Program memory, variable memory data storage area, and retain memory data storage area are allocated in the hard
disk.

3) You can program without being conscious of the capacity of FB instance memory or temporary memory.
4) When there is enough margin in the capacity of the main memory of the personal computer, standard memory and

retain memory can be expanded to maximum 4882K words and maximum 3309K words, respectively.
5) For software PLC, standard memory has no high-speed memory area.
6) For software PLC, all memories are volatile, including FB instance memory.  Therefore, some FBs may function

differently with software PLC from with hardware  PLC (SPH300, SPH200).  For more information, refer to the
explanation of FB.
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1-2  Memory Memory map

<Address representation for a multi-CPU system>
When CPU modules are installed on the same processor
bus in a multi-CPU system, access to another CPU is

represented as follows:

Power 

supply

CPU

I/O

“0”

“254”

CPU
“1”

“253” “1”

I/O

“2”

%IX1.0.0

%IX1.0.0

%MX1.1.2048.0

CPU number

%MX1.2048.0

%MX1.2048.8

%IW1.0

%MW1.2048

%MX1.2048.8 %MX1.2048.0

%IX1.0.0

%IX1.0.0

%MX0.1.2048.8

CPU number

%MX1.2048.0

%MX1.2048.8

%IW1.0

%MW1.2048

%MX1.2048.8 %MX1.2048.0

: Access to CPU1 memory

: Access to other CPU memory

CPU0 CPU1

• When another CPU memory is accessed, the CPU
number must be specified as shown in the figure above.

• Representation of the I/O area (I, Q) remains the same

for both CPU0 and CPU1, as the I/O areas are common
to all the CPUs.

Note: The above address representations are valid only when the CPU modules are installed on the single processor bus.
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Input/output memory

1-2-2 Input/output memory area (512 words)
The input/output memory area is a window through which
data is exchanged between the CPU and external devices.
It is used by input devices such as pushbuttons, switches,

and sensors which send data to the CPU and by output
devices such as relays, solenoids, and indicators which
show the results of program executions.

Key-point

(1) Input is represented by the %I (prefix), and output by the %Q (prefix).  When actually assigning an I/O address, 
these prefixes are followed by a size and address in the variable declaration.  For details, refer to “1-3  Input/output 
Address Assignments” and “1-4-4 Variable declarations.”

(2) This area is also used to control I/O that is connected directly to the SX bus and remote I/O such as T-links.
(3) Both input and output cannot exist in the same word.

%I    %Q

Input/output memory

512 words

15  0
IEC representation

1-2  Memory



1-14

1-2  Memory Standard memory

1-2-3 Standard memory area
The standard memory area is used for auxiliary relays that
are used internally in the PC.

Key-point:

1) In the direct addressing mode, this memory area is specified in he format of %M    1. ..... (replace     with any of X, W, or D). 
Usually, since a variable declaration is used to assign memory to an application program, you may neglect addresses in 
programming. Refer to "1-4 variables" for details.

2) The specified memory area is reset to (0) zero when self-PC is started.
3) For high-performance CPU, 2K words from the top of the standard memory is the area where data access in the CPU is 

processed at high speed.  On the other hand, when data is accessed from external device such as POD, single access 
operation requires 81 Takts. 

4) In the multi-CPU system, the other areas can be accessed as global memory areas from any other CPU (only for 
high-performance CPUs and SPS).

5) The sizes of the standard memory areas can be modified taking those of other areas into account. Note that the size of a 
fast access memory area is 2K-word fixed in the high-performance CPU and cannot be modified (only for SPH).
Refer to "3-5-2 CPU Memory Size Definition" for modifying memory sizes.

6) For high-performance CPUs, no continuous access is allowed to the fast access memory area and the boundaries between 
other areas. For example, an array or structure cannot lie across the boundary.  

IEC representation

%MW1.0

%MW1.2047
%MW1.2048

%MW1.0

%MW1.262143

%MW1.4999999

Address representation for a multi-CPU system (only for high-performance CPUs)

%MW    .1.2048

Standard memory 
(high speed) 

(M)
2K words

Standard memory 
(M)

NP1PS-32
:6K words
NP1PS-74
:30K words

NP1PS-117R
:126K words

The CPU number is specified here.

(High-performance CPU)

Standard memory 
(M)

256K words

Max. 4882K words

(SPS)

I%MW1.0

Standard memory 
(M)

NP1PS-16
:8K words
NP1PS-08
:4K words

(Standard CPU)
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Retain memory

1-2-4 Retain memory area
The retain memory area is used for the auxiliary relays used
internally in the PC.

Key-point:

(1) In the direct addressing mode, this memory area is specified in the format of %M   1. ..... (replace    with any of  X, W, or D). 
Usually, since a variable declaration is used to assign memory to an application program, you may neglect addresses in 
programming. Refer to "1-4 variables" for details.

(2) The following processes are performed at cold or warm start.

(3) When a project is downloaded, you have an option for selecting whether the area is to be cleared at project download. 
If you select "clear," the system cold-starts and If "not clear," the system warm-starts.

(4) In the multi-CPU system, the retain memory area can be accessed as a global memory area from any other 
CPU (only for high-performance CPUs).

(5) The size of the retain memory area can be modified taking those of other areas into account. Refer to "3-5-2 CPU 
Memory Size Definition" for modifying memory sizes (only for SPH).

Cold Warm

Reset to 0 (zero) Retains old values

Writes specified initial values

Retain memory

Initialized retain memory Retains old values

Address representation for a multi-CPU system 
(only for powerful CPUs) 

%MW   .3.0

The CPU number is specified here.

%MW3.0

IEC representation

Retain memory 
(M), 

NP1PS-32
4K words

NP1PS-74
:16K words

NP1PS-117R
:32K words
NP1PH-16
:4K words
NP1PH-08
:2K words

(SPH)

%MW3.0

%MW3.32767

Retain memory 
(M), 

32K words

Max. 3309K words

(SPS)

%MW3.3388607

Note: The system cold-starts when initially starting from the D300win while it warm-starts at power-on or when starting from
the D300win.

1-2  Memory
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1-2  Memory User FB instance memory

1-2-5 User FB instance memory area
The user FB instance memory area is an instance memory
area unique to each user FB used internally in the PC.

Key-point:

(1) Do not read out from and write data into the instance memory area from an application program or the D300win. 
If you neglect this advice, the user FB may not operate correctly.

(2) The size of the user FB instance memory area can be modified taking those sizes of other areas into account.
Refer to "3-5-2 CPU Memory Size Definition" for modifying memory sizes.

%MW5.0 User FB instance memory 
(M)

NP1PS-32
:4K words
NP1PS-74
:16K words

NP1PS-117R
:32K words
NP1PH-16
:4K words
NP1PH-08
:2K words

IEC representation

Note: With SPS, you can program without being conscious of this area.  However, the declaration of FB instance in the local
variable worksheet is necessary.
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System FB instance memory

1-2-6 System FB instance memory area
The system FB instance memory area is an instance
memory area that is unique to each of the system FBs, such

as timers, counters, and differential instructions, which are
used internally in the PC.

Key-point:

(1) Do not read out from and write data into the instance memory area from an application program or the D300win. 
If you neglect this advice, the user FB may not operate correctly.

(2) At PC startup, predefined initialization is performed. (the old values are retained or reset to 0s (zeros). 
Note that the values, even in the area where old values are usually retained, are reset to 0s (zeros) whenever a project is 
downloaded.
Example) The current values for the counters and totalizing timers and the old value for the edge detect instruction counter 
are retained, while the current values for the timers (excluding totalizing) are reset to 0s (zeros).

(3) Eight words/timer, four words/counter, and two words/edge detect instruction counter are used.
(4) The size of the system FB instance memory area can be modified taking those of other areas into account.

Refer to "3-5-2 CPU Memory Size Definition" for modifying memory sizes.
(5) By default, the numbers of timers, totalizing timers, counters, and edge detect instruction counters have been preset 

per CPU. If necessary, these numbers may be modified.

    To set the timer, totalizing timer, counter, edge detect, and other system FB areas, the following conditions should be met.

(No. of timers)  x  words + (No. of counters) 4 words + (No. of edge detect counters)  x  words + others
 ≤  Preset size of system FB instance memory area

Timer Total. timer Counter Edge detect Others
NP1PS-32 512 128 256 1024 8192 words

NP1PS-74/117R 2048 512 1024 4096 32768 words

NP1PH-16 256 64 128 512 4096 words

NP1PH-08 128 32 64 256 2048 words

Edge detect
NP1PS-32: 2K words
NP1PS-74/117R: 8K words
NP1PH-16: 1K words
NP1PH-08: 0.5K words

Counter
NP1PS-32: 1K words
NP1PS-74/117R: 4K words
NP1PH-16: 0.5K words
NP1PH-08: 0.25K words

Total. timer
NP1PS-32: 1K words
NP1PS-74/117R: 4K words
NP1PH-16: 0.5K words
NP1PH-08: 0.25K words

Timer 
NP1PS-32: 4K words
NP1PS-74/117R: 16K words
NP1PH-16: 2K words
NP1PH-08: 1K words

Others
NP1PS-32: 8K words
NP1PS-74/117R: 32K words
NP1PH-16: 4K words
NP1PH-08: 2K words

IEC representation

%MW9.0

Note: 1) The numbers of words are default values in the memory map on 
the left side.

2) With SPS, you can program without being conscious of this area.  
However, the declaration of FB instance in the local variable  
worksheet is necessary. 

1-2  Memory
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1-2-7 Initialization area
The initialization area assigned only in the standard CPU
stores the initial values for the user function block (FB) and

variables.

Key-point:

(1) The sizes of the storing areas are calculated by the following expression.
 (Initialization area) = (No. of words in user FB instance area)  x  9/8 

+ (No. of variables for which initial values are set)  x  5 (words)
(2) The default values have been preset as shown below.

From the table shown above, the numbers (default value) of variables for which initial values can be set are calculated by 
the expressions below.

NP1PH-16: 2560 / 5 =512 (Any digits under the decimal point are truncated) 512
NP1PH-08: 768 / 5 =153 (Any digits under the decimal point are truncated) 153

(3) The size of a user FB initialization area requires: No. of words of the preset user FB instance area  x  9/8

NP1PH-16

NP1PH-08

Initialization 
area (entire)

Initial user FB value 
storing area

Initial variable value 
storing area

7K words

3K words

4608 words

2304 words

2560 words

768 words

Initialization area

Initial user FB value 

storing area

NP1PH-16:

4608 words

(default)

NP1PH-08:

2304 words

(default)

Initial variable value 

storing area

NP1PH-16:

2560 words

(default)

NP1PH-08:

768 words

(default)



1-19

System memory 1-2  Memory

A resource is defined as one CPU system that configured
by one CPU module and two or more I/O modules.

1-2-8 System memory area (512 words)
The system memory area is allocated to flags which indicate
the operating status or the error status of the MICREX-SX

series.  This area is for exclusive use.

(1) System memory

0.01WM% sutatsgnitarepoecruoseR

1.01WM% etatsMORresU/noitamrofnihctiwsecruoseR

2.01WM% rotcaftluaflatafecruoseR

3.01WM% desutoN

4.01WM% rotcaftluaflatafnonecruoseR

5.01WM% desutoN

6.01WM% rotcafrorreUPC

7.01WM% desutoN

9,8.01WM% rotcafrorreyromeM

01.01WM%
rotcafrorresubXS11.01WM%

21.01WM% )tluaflataf(rotcafrorrenoitacilppA

31.01WM% )tluaflatafnon(rotcafrorrenoitacilppA

41.01WM%
|

61.01WM%

tluaflatafresU
74rotcaf-0rotcaf

71.01WM% desutoN

81.01WM%
|

02.01WM%

tluaflatafnonresU
74rotcaf-0rotcaf

12.01WM% desutoN

22.01WM%
|

92.01WM%
rotcafrorrenoitinifedmetsyS

03.01WM%
|

73.01WM%
desutoN

83.01WM%
93.01WM%

rotcafrorremargorpnoitacilppA

04.01WM%
14.01WM%

desutoN

24.01WM%
34.01WM%

yalerrotaicnunnA

44.01WM%
54.01WM%

desutoN

64.01WM% rotaicnunnaretsamxelpuD

74.01WM% edomnoitarepoxelpuD

94,84.01WM% noitamrofnigninnur/noitarepoecruoseR

15,05.01WM% noitamrofnitluaf/noitarugifnocecruoseR

25.01WM%
|

76.01WM%

noitamrofninoitarugifnocsubXS
)noitamrofninoitarugifnoc(

86.01WM%
|

38.01WM%

noitamrofnitluafsubXS
)noitamrofninoitarugifnoc(

48.01WM%
|

99.01WM%

tfos-liafeludomdetcennoc-subXS
noitamrofniedom

001.01WM%
|

721.01WM%
desutoN

     

821.01WM%
|

531.01WM%

0retsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

631.01WM%
|

341.01WM%

0retsamO/IetomeR
noitamrofnitluafeludomO/I

441.01WM%
|

151.01WM%

1retsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

251.01WM%
|

951.01WM%

1retsamO/IetomeR
noitamrofnitluafeludomO/I

061.01WM%
|

761.01WM%

2retsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

861.01WM%
|

571.01WM%

2retsamO/IetomeR
noitamrofnitluafeludomO/I

671.01WM%
|

381.01WM%

3retsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

481.01WM%
|

191.01WM%

3retsamO/IetomeR
noitamrofnitluafeludomO/I

291.01WM%
|

991.01WM%

4retsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

002.01WM%
|

702.01WM%

4retsamO/IetomeR
noitamrofnitluafeludomO/I

802.01WM%
|

512.01WM%

5retsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

612.01WM%
|

322.01WM%

5retsamO/IetomeR
noitamrofnitluafeludomO/I

422.01WM%
|

132.01WM%

6retsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

232.01WM%
|

932.01WM%

6retsamO/IetomeR
noitamrofnitluafeludomO/I

042.01WM%
|

742.01WM%

7retsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

842.01WM%
|

552.01WM%

7retsamO/IetomeR
noitamrofnitluafeludomO/I

652.01WM%
|

992.01WM%
desutoN

)egaptxennodeunitnoC(
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003.01WM%
|

513.01WM%

eludomllafonoitamrofninoitarugifnoC
)SPSrofylno(ecruoserehtni

805.01WM%
|

115.01WM%

etarrorrenoissimsnartsubXS
noitamrofni

613.01WM%
|

133.01WM%

eludomllafonoitamrofnitluaF
)SPSrofylno(ecruoserehtni

233.01WM%
|

953.01WM%
desutoN

063.01WM%
|

763.01WM%

0draobretsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

)SPSrofylno(

863.01WM%
|

573.01WM%

0draobretsamO/IetomeR
noitamrofnitluafeludomO/I

)SPSrofylno(

673.01WM%
|

383.01WM%

1draobretsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

)SPSrofylno(

483.01WM%
|

193.01WM%

1draobretsamO/IetomeR
noitamrofnitluafeludomO/I

)SPSrofylno(

293.01WM%
|

993.01WM%

2draobretsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

)SPSrofylno(

004.01WM%
|

704.01WM%

2draobretsamO/IetomeR
noitamrofnitluafeludomO/I

)SPSrofylno(

804.01WM%
|

514.01WM%

3draobretsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

)SPSrofylno(

614.01WM%
|

324.01WM%

3draobretsamO/IetomeR
noitamrofnitluafeludomO/I

)SPSrofylno(

424.01WM%
|

134.01WM%

4draobretsamO/IetomeR
noitamrofninoitarugifnoceludomO/I

)SPSrofylno(

234.01WM%
|

934.01WM%

4draobretsamO/IetomeR
noitamrofnitluafeludomO/I

)SPSrofylno(

044.01WM%
|

705.01WM%
desutoN
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(2) Resource operating status %MW10.0 (Read only)
The table given below shows the resource (CPU module)
operating status and operating modes.

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.0.01XM% nuR .gninnursiUPCehtelihw"NO"otteS O O O

1.0.01XM% potS .nwodsiUPCehtelihw"NO"otteS O O O

2.0.01XM% tluaflataF .derruccosahrorreecruoserlatafanehw"NO"otteS O O O

3.0.01XM% tluaflatafnoN .derruccosahrorreecruoserlataf-nonanehw"NO"otteS O O O

4.0.01XM% noitatsgnitarepoxelpuD
xelpudehtnigninnursiUPCgnitareponanehw"NO"otteS

.edom
O - -

5.0.01XM% noitatsgnitiawxelpuD .edomxelpudehtnigninnursiUPCgnitiawanehw"NO"otteS O - -

6.0.01XM% xelpud1:1 .edomxelpud1ot1ehtnisimetsysehtnehw"NO"otteS O - -

7.0.01XM% xelpud1:N .edomxelpud1otNehtnisimetsysehtnehw"NO"otteS O - -

8.0.01XM% edomnoitarepocitamotua-noN .edomnoitarepocitamotua-nonehtnielihw"NO"otteS O O O

9.0.01XM% edomnoitarepocitamotuA .edomnoitarepocitamotuaehtnielihw"NO"otteS O O O

01.0.01XM% edometatsgnidecerP .edometatsgnidecerpehtnielihw"NO"otteS O O -

11.0.01XM% edomnoitarepossel-yrettaB .edomssel-yrettabehtnielihw"NO"otteS O O -

21.0.01XM% desutoN - - -

31.0.01XM%
)etoN

-liafeludomdetcennoc-subXS
edomtfos

ehtllarofdemrofrepebyamtfos-liafnehw"NO"otteS
teseryllaudividnirosubXSehtotdetcennocseludom

O O O

41.0.01XM% retsamsubrossecorP
rossecorpehtgnillortnocsieludomUPCehtnehw"NO"otteS

.sub
O O -

51.0.01XM% retsamsubXS .subXSehtgnillortnocsieludomUPCehtnehw"NO"otteS O O O

detroppustoN:-,detroppuS:O

System memory 1-2  Memory

Non-automatic operation mode
The mode in which the CPU will not start operation when the
system power is turned on with the key switch on the CPU
module front panel set to “RUN” or “TERM.”  This is set by
the system definition for the CPU module.
With SPS, this mode is activated when there is no boot
project.

Automatic operation mode
The mode in which the CPU will start operation when the
system power is turned on with the key switch on the CPU
module front panel set to “RUN” or “TERM.”  This is set by
the system definition for the CPU module. The mode is
enabled in the system resource configuration at power-on.
(The automatic mode is on by default.)
With SPS, this mode is activated when there is a boot
project.

Preceding state mode
The mode in which the CPU will start operation when system
power is turned on with the key switch on the CPU module
front panel set to “RUN”; when system power is turned on
with the key switch set to “TERM,” the CPU will enter the
preceding state (running or stopped) that was established
when power was turned off in the preceding run.

Battery-less operation mode
At system power-on, the entire memory is initialized to initial
values or all zeros. Note that neither battery connection
check norvoltage check is done. The mode is enabled in the
system configuration at power-on. When the preceding state
mode is turned on in the battery-less mode, the CPU enters
the automatic operation mode. For the standard CPU, this
mode is not enabled unless a user ROM card is inserted.

Note: <When %MX10.0.13=0 (Fail-soft has been disabled
for the modules connected to the SX bus)>
For common modules, fail-soft is not performed, and
for the I/O modules connected to the SX bus, it is not
performed even if enabled by using the loader
(D300win).
<When %MX10.0.13=1 (Fail-soft has been enabled
for the modules connected to the SX bus)>
For common modules, fail-soft is performed, and for
the I/O modules connected to the SX bus, it is
performed because it has been enabled by using the
loader (D300win).
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(3) Resource switch / User ROM state %MW10.1 (Read only)
This area indicates the state of the CPU module switches that control the resource.

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.1.01XM%
|

3.1.01XM%
rebmunUPC

rebmunUPCehtgnisutes)F-0(rebmuntib-4ehtsetacidnI
foegnarA.lenaptnorfeludomUPCehtnosehctiwsgnittes

.dewollasi7-0srebmun
O - O

4.1.01XM%
5.1.01XM%

desutoN - - -

6.1.01XM% etatsnoitcennocdracMORresU detcennocnu:0detcennoc:1 O
1etoN

O -

7.1.01XM% tcetorpetirwdracMORresU
nehwdelbane(dettimrep-etirw:0detcetorp-etirw:1

)1=61.01XM%
O

1etoN
O -

8.1.01XM% noitisopPOTS .noitisopPOTSehtnisihctiwsyekehtnehw"NO"otteS O O -

9.1.01XM% )mottob(noitisopMRET .)mottob(noitisopMRETehtnisihctiwsyekehtnehw"NO"otteS O O -

01.1.01XM% )pot(noitisopMRET )3,2etoN( .)pot(noitisopMRETehtnisihctiwsyekehtnehw"NO"otteS O O -

11.1.01XM% noitisopNUR .noitisopNURehtnisihctiwsyekehtnehw"NO"otteS O O -

21.1.01XM%
|

51.1.01XM%
desutoN - - -

Note: 1) User ROM card (compact flash card) adapted models only.
2) The TERM position flag also turns on when the key switch is in an unknown state.
3) With user ROM card adapted high-performance CPU module, this is set to “ON” when the key switch is set to

UR8M_TERM position.

(4) Resource fatal fault factor %MW10.2 (Read only)
This area indicates the factors of fatal faults that will stop the resource (one-CPU system).

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.2.01XM% rorreUPC .eludomUPCehtniderruccosahtluaflatafanehw"NO"otteS O O -

1.2.01XM% tluafylppusrewoP .derruccosahnoitidnocffo-rewopanehw"NO"otteS O O -

2.2.01XM% rorreyromeM
UPCehtniyromemehtniderruccosahrorrenanehw"NO"otteS

.eludom
O O -

3.2.01XM% rorresubXS
noitcennocsideht,elpmaxerof,sruccororresubXSnehw"NO"otteS

.gulpkcab-poolroelbacfo
O O O

4.2.01XM% rorrenoitacilppA
romargorpnoitacilppananidnuofneebsahrorrenanehw"NO"otteS

.noitinifedmetsys
O O O

5.2.01XM% rorreeludomO/I

seludomO/Iehtfoynaniderruccosahtluafanehw"NO"otteS
".delbasid"neebsahtfos-liafdnaeludomUPC-flesehtybdellortnoc

seunitnocmetsyseritneeht",delbane"neebsahtfos-liafnehW
.eludomO/Inaniderruccosahtluafafineveyllamrongnitarepo

O O O

6.2.01XM% rorreeludomnommoC
seludomnommocehtfoynaniderruccosahtluafanehw"NO"otteS

.subXSehtotdetcennoc)eludom-flesgnidulcxe(
O O O

7.2.01XM% rorregnihctiws-yaleR
xelpudehtnidemrofrepebtonnacgnihctiws-yalernehw"NO"otteS

.edomnoitarepo
O - -

8.2.01XM%
9.2.01XM%

desutoN - - -

01.2.01XM%
eludomO/IetomeR

O/Ietomernororre
draobretsam

ehtnoderruccororrenaoteudnwodsimetsysehtnehw"NO"otteS
.eludomrotinuO/Ietomer - - O

11.2.01XM% rorrerevirD - - O

21.2.01XM% desutoN - - -

31.2.01XM% rorreerawdrahrehtO
noitcelesrebmunUPCaniderruccosahrorrenanehw"NO"otteS

.hctiws
O O -

41.2.01XM% desutoN - - -

51.2.01XM% tluaflatafresU
tluaflatafresuehtfoenonosnrutmargorpresuehtnehw"NO"otteS

.)51.61.01XM%ot0.41.01XM%(sgalf
O O O
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(5) Resource nonfatal fault factor %MW10.4 (Read only)
This area indicates the factors of faults that allow the resource to continue processing.

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.4.01XM%
|

2.4.01XM%
desutoN - - -

2.4.01XM% rorreyromeM
-flesehtfoyromemehtniderruccosahrorrenanehw"NO"otteS

.eludomUPC
O O -

3.4.01XM% rorresubXS .subXSehtniderruccosahrorrenanehw"NO"otteS O O O

4.4.01XM% rorrenoitacilppA
noitacilppananidnuofneebsahrorrenanehw"NO"otteS

.noitinifedmetsysromargorp
O O O

5.4.01XM% rorreeludomO/I
seludomO/Iehtfoynaniderruccosahtluafanehw"NO"otteS

.delbaneneebsahtfos-liafdnaeludomUPC-flesehtybdellortnoc
)etoN

O O O

6.4.01XM%
rorreeludomnommoC

)*etoN(
seludomO/Iehtfoynaniderruccosahtluafanehw"NO"otteS

.subXSehtotdetcennoc)UPC-flesgnidulcxe(
O O O

7.4.01XM%
|

9.4.01XM%
desutoN - - -

01.4.01XM%
eludomO/IetomeR

rorre

rotinuO/Ietomerehtnoderruccosahrorrenanehw"NO"otteS
siedomtfos-liafesuacebdeppotssimetsyseht,SPShtiW.eludom

.detroppuston
- - O

11.4.01XM% desutoN - - -

21.4.01XM%
UPC-dracMORresU

hctamsim

edicnioctonseoddracMORresufotnetnocehtnehw"NO"otteS
,noitinifedmetsyserastegratnoitacifireV.UPCehtfotahthtiw

.drowssapdnatcejorp

O
1etoN

- -

31.4.01XM%
rorreerawdrahrehtO

rosehctiwsyekehtfoynanitluafanehw"NO"otteS
.sruccohctiwsnoitcelesnoitacinummocesoprup-lareneg/redaol

neebsah"MRET"tahtgnimussaybsetarepoeludomUPCehT
semussatI.hctiwsyekehtnidetcetedneebsahtluafafidelbane

ehtnidetcetedsitluafafidetcelesneebsahedisredaolehttaht
.hctiwsnoitcelesnoitacinummocesoprup-lareneg/redaol

O O -

41.4.01XM% rorreyrettaB
wolebsllafyrettabpukcabatadehtfoegatlovehtnehw"NO"otteS

.daedsiyrettabehtroleveldlohserhteht
O O -

51.4.01XM% tluaflatafnonresU
-nonresuehtfoenonosnrutmargorpresuehtnehw"NO"otteS

.)51.02.01XM%~.81.01XM%(sgalftluaflataf
O O O

Note: 1) User ROM card (compact flash card) adapted models only
* The common modules are those connected to the SX bus without occupying an I/O area (for example, a CPU

module, communication module, etc.).

(6) CPU error factor %MW10.6 (Read only) (Not supported by SPS)

sserddA emaN noitpircseD

0.6.01XM% rorrerossecorpcitemhtirA eludomUPCehtniISLcitemhtiraehtnirorreerawdraH

1.6.01XM% rorrerossecorpSO eludomUPCehtniISLlortnocSOehtnirorreerawdraH

2.6.01XM%
|

51.6.01XM%
desutoN

System memory 1-2  Memory
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(7) Memory error factor %MW10.8, %MW10.9 (Read only) (Not supported by SPS)

sserddA emaN noitpircseD leveL

0.8.01XM% rorreMORmetsyS
metsysehtniderruccosahrorrenanehw"NO"otteS

.eludomUPCehtniMOR
tluaflataF

1.8.01XM% rorreMARmetsyS
metsysehtniderruccosahrorrenanehw"NO"otteS

.eludomUPCehtniMAR
tluaflataF

2.8.01XM% rorreMORnoitacilppA
resuehtniderruccosahrorrenanehw"NO"otteS

.eludomUPCehtniMORmargorp
tluaflataF

)1etoN(

3.8.01XM% rorreMARnoitacilppA
resuehtniderruccosahrorrenanehw"NO"otteS

.eludomUPCehtniMARmargorp
tluaflataF

4.8.01XM%
|

41.8.01XM%
desutoN

51.8.01XM% rorrepukcabyromeM .deniatersiatademit-eruliaf-rewoponnehw"NO"otteS
tluaflataF

)2etoN(

0.9.01XM%
|

41.9.01XM%
desutoN

51.9.01XM% rorrepukcabyromeM
.deniatersiatademit-eruliaf-rewoponnehw"NO"otteS

noitacilppanagnisuybnoitidnocrorreehtraelcyaM
.margorp

tluaflatafnoN
)2etoN(

Note: 1) Set to “ON” when an error has occurred in the user ROM card.
2) For a high-performance CPU, the bit set to “ON” when a memory backup error has occurred depends on the module

version.
Earlier than V**.25: %MX10.8.15 V10.30 or later: %MX10.9.15

System operation after a memory error has occurred
Any memory backup error resets the entire user memory
area to 0 (zero). Note that in most cases, since %MX10.8.~3

are set to “ON” when a hardware fault has occurred, cycling
the power source may cause a memory error to be repeated.

(8) SX bus error factor %MW10.10,  %MW10.11

sserddA emaN noitpircseD leveL HPS
003

HPS
002

SPS

0.01.01XM% rorreISLsubXS
ISLehtniderruccosahrorrenanehw"NO"otteS

.subXSehtgnillortnoc
tluaflataF O O O

1.01.01XM%
-elbuodrebmunnoitatS

tnemngissa

sahrebmunnoitatssubXSemasehtnehw"NO"otteS
ehtnieludomenonahteromotdengissaneeb

.noitarugifnoc
tluaflataF O O O

2.01.01XM% dedeecxetnuoceludoM
otdetcennocseludomforebmunehtnehw"NO"otteS

.452sdeecxesubXSeht
tluaflataF O O O

3.01.01XM%
|

21.01.01XM%
desutoN - - -

31.01.01XM%
noissimsnartsubXS

rorre
noissimsnartniderruccosahrorrenanehw"NO"otteS

.subXSehtaiv
tluaflataF O O O

41.01.01XM%
sseccasubrossecorP

rorre
gnisseccaniderruccosahrorrenanehw"NO"otteS

.subrossecorpeht
tluaflataF O O -

51.01.01XM% nwod-wolshserferO/I
neebtonsahatadtuptuo/tupniehtnehw"NO"otteS

.sm821nahtregnolrofsubXSehtnodetadpu
tluaflataF O O O

0.11.01XM%
|

31.11.01XM%
desutoN - - -

41.11.01XM%
sseccasubrossecorP

rorre

ehtnoderruccosahrorresseccananehw"NO"otteS
otelbatubirttasirorreehtfoesuaceht(subrossecorp

ybnoitidnocrorreehtraelcyaM.)eludomdesseccaeht
margorpnoitacilppanagnisu

tluaflataF O O -

51.11.01XM% desutoN - - -
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(9) Application error factor %MW10.12, %MW10.13 (Read only)

sserddA emaN noitpircseD leveL HPS
003

HPS
002

SPS

0.21.01XM% rorrenoitinifedmetsyS
nidnuofneebsahrorrenanehw"NO"otteS

.noitinifedmetsyseht
tluaflataF O O O

1.21.01XM% rorremargorpnoitacilppA
nidnuofneebsahrorrenanehw"NO"otteS

.margorpnoitacilppAeht
tluaflataF O O O

2.21.01XM%
|

51.21.01XM%
desutoN - - -

0.31.01XM% desutoN - - -

1.31.01XM% rorremargorpnoitacilppA
nidnuofneebsahrorrenanehw"NO"otteS

.margorpnoitacilppAeht
tluaflatafnoN O O -

2.31.01XM%
|

51.31.01XM%
desutoN - - -

(10) User fatal fault %MW10.14 to %MW10.16

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.41.01XM% 0rotcaftluaflatafresU enorehtienehwspotsUPCehtdnaderruccosahrorrelatafA
.margorpnoitacilppanayb"NO"ottessistibesehtfo| |

51.41.01XM% 51rotcaftluaflatafresU

0.51.01XM% 61rotcaftluaflatafresU

| | O

51.51.01XM% 13rotcaftluaflatafresU

0.61.01XM% 23rotcaftluaflatafresU

| |

51.61.01XM% 74rotcaftluaflatafresU

(11) User nonfatal fault %MW10.18 to %MW10.20

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.81.01XM% 0rotcaftluaflatafnonresU gninnurseunitnocUPCehtdnaderruccosahrorrelataf-nonA
noitacilppanayb"NO"ottessistibesehtfoenorehtienehw

.margorp
noitacilppanayb"FFO"ot"NO"ottestibehtgnignahC

rorrelataf-nonehtmorfrevocermetsysehtstelmargorp
.etats

| |

51.81.01XM% 51rotcaftluaflatafnonresU

0.91.01XM% 61rotcaftluaflatafnonresU

| | O

51.91.01XM% 13rotcaftluaflatafnonresU

0.02.01XM% 23rotcaftluaflatafnonresU

| |

51.02.01XM% 74rotcaftluaflatafnonresU

1-2  MemorySystem memory
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(12) System definition error factor %MW10.22 to %MW10.29 (Read only)

sserddA emaN noitpircseD leveL HPS
003

HPS
002

SPS

0.22.01XM% desutoN - - -

1.22.01XM% rorrenoitinifedmetsyS

stnetnocehtnehw"NO"otteS
noitarugifnocmetsysehtfo

odeludomUPCehtninoitinifed
metsyslautcaehthctamton

.noitarugifnoc

tluaflataF

O O O

2.22.01XM% rorrenoitinifednoitarepometsyS

tkaTehtnehw"NO"otteS
anism5.0ottessidoirep

eromroowthcihwnimetsys
eraseludomnommoc

.noitarugifnocenonidetcennoc

tluaflataF

O O O

3.22.01XM% rorrenoitcelesODmetsyS

subXSehtnehw"NO"otteS
denifedeludomtcennoc-tcerid
atonsi)tuptuo(ODmetsysni

.eludomtuptuolatigid

tluaflataF

O O O

4.22.01XM% rorrenoitcelesxelpuD
sirorrenanehw"NO"otteS
eulavtnelaviuqeehtnidnuof

.noitacificepsegnar

tluaflataF
O - -

5.22.01XM% rorrenoitcelesputratstfos-liaF

tfos-liafnehw"NO"otteS
eludomynafidelbanesiputrats

nitfos-liafotelbacilppatonsi
.metsyseht

tluaflataF

O O -

6.22.01XM%
|

9.22.01XM%
desutoN - - -

01.22.01XM% rorrenoitinifednoitarepoUPC

hctiwsehtnehw"NO"otteS
sieludomUPCehtnignittes

rebmunUPCehtmorftnereffid
.noitinifedmetsysehtnites

tluaflataF

O O O

11.22.01XM% rorrenoitinifedyradnuobyromemUPC

yromemehtnehw"NO"otteS
noitacilppanaybdesuecaps

latotehtsdeecxemargorp
.yticapacyromem

tluaflataF

O O -

21.22.01XM%
|

51.22.01XM%
desutoN - - -

0.32.01XM% )sksattluafedrof(rorrenoitinifedpuorgO/IUPC tupninanehw"NO"otteS
tuptuonarofdenifedsieludom

.eludom

tluaflataF

O O O

1.32.01XM% )sksat0levelrof(rorrenoitinifedpuorgO/IUPC

2.32.01XM% )sksat1levelrof(rorrenoitinifedpuorgO/IUPC

3.32.01XM% )sksat2levelrof(rorrenoitinifedpuorgO/IUPC

4.32.01XM% )sksat3levelrof(rorrenoitinifedpuorgO/IUPC

5.32.01XM% rorrenoitinifedtfos-liaftcennocO/ItceriD
tessitfos-liafnehw"NO"otteS

ehtnahtrehtoeludomarof
.seludomtuptuo/tupni

tluaflataF
O O O

6.32.01XM% rorrenoitinifedtfos-liaf0retsamO/IetomeR sirorrenanehw"NO"otteS
.noitinifedtfos-liafehtnidnuof

tluaflataF

O O O

7.32.01XM% rorrenoitinifedtfos-liaf1retsamO/IetomeR

8.32.01XM% rorrenoitinifedtfos-liaf2retsamO/IetomeR

9.32.01XM% rorrenoitinifedtfos-liaf3retsamO/IetomeR

01.32.01XM% rorrenoitinifedtfos-liaf4retsamO/IetomeR

11.32.01XM% rorrenoitinifedtfos-liaf5retsamO/IetomeR

21.32.01XM% rorrenoitinifedtfos-liaf6retsamO/IetomeR

31.32.01XM% rorrenoitinifedtfos-liaf7retsamO/IetomeR

41.32.01XM%
51.42.01XM%

desutoN - - -
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0.42.01XM% rorrenoitinifeddloheludomO/I

sidlohnehw"NO"otteS
nahtrehtoeludomarofdenifed

tuptuoehtroseludomtuptuo
.ODmetsysehtrofteseludom

tluaflataF

O O O

1.42.01XM% rorrenoitazilaitiniO/I

sirorrenanehw"NO"otteS
gnittesnoitarepoehtnidnuof

ehtotdetcennoceludomehtrof
.subXS

tluaflataF

O O O

2.42.01XM%
|

51.42.01XM%
desutoN - - -

0.52.01XM% rorrenoitazilaitini0retsamO/IetomeR sirorrenanehw"NO"otteS
retsamO/Ietomeranidnuof

.noitazilaitini

tluaflataF

O O O

1.52.01XM% rorrenoitazilaitini1retsamO/IetomeR

2.52.01XM% rorrenoitazilaitini2retsamO/IetomeR

3.52.01XM% rorrenoitazilaitini3retsamO/IetomeR

4.52.01XM% rorrenoitazilaitini4retsamO/IetomeR

5.52.01XM% rorrenoitazilaitini5retsamO/IetomeR

6.52.01XM% rorrenoitazilaitini6retsamO/IetomeR

7.52.01XM% rorrenoitazilaitini7retsamO/IetomeR

8.52.01XM%
|

51.52.01XM%
desutoN - - -

0.62.01XM% rorrenoitazilaitini0knil-rossecorP
sirorrenanehw"NO"otteS

ten-LF/knil-EP/Panidnuof
.noitazilaitini

otsdnopserroc1knil-rossecorP
",9"rebmunknilfoeludomeht
otsdnopserroc0knil-rossecorp

".8"rebmunenilfoeludomeht

tluaflataF

O O O

1.62.01XM% rorrenoitazilaitini1knil-rossecorP

2.62.01XM%
|

51.92.01XM%
desutoN - - -

Note:  The system definition error factor includes errors that do not occur during normal operation.
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(13) Application program error factor %MW10.38, %MW10.39

sserddA emaN noitpircseD leveL HPS
003

HPS
002

SPS

0.83.01XM% rorreTDWnoitacilppA
ksattluafedarofemitnurehtnehw"NO"otteS

.remitgodhctawafoeulavteserpehtsdeecxe
tluaflataF

O O O

1.83.01XM%
noitucexenoitacilppA

rorre

gnirudderruccosahrorrenanehw"NO"otteS
yraropmet"sesuactahtnoitucexemargorpresu

".revo-ezis

tluaflataF
O O O

2.83.01XM%
|

01.83.01XM%
desutoN - - -

11.83.01XM% rorreputesecnatsniBF
sisserddaegarotsdeificepsehtnehw"NO"otteS

.dnuofton
tluaflataF

O O -

21.83.01XM% rorreeulavputeslaitinI
sdeecxeeulavlaitiniteserpehtnehw"NO"otteS

.aeraegarotsafoegnardenifedeht
tluaflataF

O O -

31.83.01XM%
noitinifedyradnuobMFS

rorre
mumixamehtnahtretaergezisanehw"NO"otteS

.denifedneebsaheulavyticapacMFS
tluaflataF

O O -

41.83.01XM% rorrenoitcurtsniUOP
ehtnidnuofneebsahrorrenanehw"NO"otteS

.noitcurtsniUOP
tluaflataF

O O -

51.83.01XM% rorrenoitartsigerksaT
neebsahrorrenoitartsigerksatanehw"NO"otteS

.dnuof
tluaflataF

O O -

0.93.01XM% ksat0levelgnissiM ehtraelcyaM.gnissimsiksatanehw"NO"otteS
.margorpnoitacilppanagnisuybnoitidnocrorre

tluaflatafnoN

O O O
1.93.01XM% ksat1levelgnissiM

2.93.01XM% ksat2levelgnissiM

3.93.01XM% ksat3levelgnissiM

4.93.01XM% nwod-wolsksat0leveL derrefedsinoitucexemargorpnehw"NO"otteS
.deniatniamtonsiemitcidoirepdenifederpehtdna

tluaflatafnoN
,tluaflataF(
)SPSehtni O O O

5.93.01XM% nwod-wolsksat1leveL

6.93.01XM% nwod-wolsksat2leveL

7.93.01XM% nwod-wolsksat3leveL

8.93.01XM%
|

41.93.01XM%
desutoN - - -

51.93.01XM%
gnirotinomdoireptkaT

rorre

hctamtonseoddoireptkaTehtnehw"NO"otteS
noitidnocrorreehtraelcyaM.noitinifedmetsyseht

.margorpnoitacilppanagnisuyb

tluaflatafnoN
O O -

Note: The system definition error factor includes errors that do not occur during normal operation because D300win
suppresses them from occurring (for example, compile check).
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(14) Annunciator relay %MW10.42, %MW10.43

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.24.01XM% galflaitinI
tadnadaolnwodmargorpretfaputratstsrifehtta"NO"otteS
gnirud"FFO"ottessirevengalfsihT.)tratsdloc(putratslaitini

.noitarepo
O O O

1.24.01XM% galfffo-rewoP
ehtniderruccosahnoitidnocffo-rewopanehw"NO"otteS

.noissesgnidecerp
O O -

2.24.01XM%
|

31.24.01XM%
desutoN - - -

41.24.01XM% galfeludomymmuD
neebsaheludomymmudenonahteromnehw"NO"otteS

.metsysenonidellatsni
O O -

51.24.01XM%
sseccasubrossecorP

galfelbasid
.delbasidsisubrossecorpehtnehw"NO"otteS O O O

0.34.01XM% galftrats0leveL .ksat0levelfonoitucexetsrifehtgnirud"NO"otteS O O -

1.34.01XM% galftrats1leveL .ksat1levelfonoitucexetsrifehtgnirud"NO"otteS O O -

2.34.01XM% galftrats2leveL .ksat2levelfonoitucexetsrifehtgnirud"NO"otteS O O -

3.34.01XM% galftrats3leveL .ksat3levelfonoitucexetsrifehtgnirud"NO"otteS O O -

4.34.01XM%
|

41.34.01XM%
desutoN - - -

51.34.01XM% galftratsksattluafeD .ksattluafedfonoitucexetsrifehtgnirud"NO"otteS O O -

(15) Duplex annunciator relay %MW10.46, Duplex operation mode %MW10.47 (Read only)
(Not supported by SPH200, and SPS)

sserddA emaN noitpircseD

0.64.01XM%
tratsnoitaunitnocxelpuD

galf

metsysgnitarepoehtnehwdnaedomxelpudehtninoitarepognirud"NO"otteS
otgnitiawmorfrevodegnahcsitahtUPCehT(.enognitiawaotdehctiwssi

)edomgninnur

1.64.01XM%
|

51.64.01XM%
desutoN

0.74.01XM%
|

3.74.01XM%

UPClacigolxelpuD
rebmun

swollA.)7-0(edomnoitarepoxelpudehtnirebmunlacigolUPCtib-4asetacidnI
sitI.UPCgnitiawehtybrevonekatUPCgnitarepotluafedehtezingocerotuoy

".xelpud"sanahtrehtoedomehtnidenifednu

4.74.01XM%
|

7.74.01XM%
desutoN

8.74.01XM%
yalerrotaicnunnaxelpuD

0edom
0sUPCforiaparofdelbaneneebsahyalerrotaicnunnananehw"NO"otteS

.edomxelpudehtninoitarepognirud1dna

9.74.01XM%
yalerrotaicnunnaxelpuD

1edom
2sUPCforiaparofdelbaneneebsahyalerrotaicnunnananehw"NO"otteS

.edomxelpudehtninoitarepognirud3dna

01.74.01XM%
yalerrotaicnunnaxelpuD

2edom
4sUPCforiaparofdelbaneneebsahyalerrotaicnunnananehw"NO"otteS

.edomxelpudehtninoitarepognirud5dna

11.74.01XM%
yalerrotaicnunnaxelpuD

3edom
6sUPCforiaparofdelbaneneebsahyalerrotaicnunnananehw"NO"otteS

.edomxelpudehtninoitarepognirud7dna

21.74.01XM%
|

51.74.01XM%
desutoN



1-30

(16) Resource configuration/operation information
%MW10.48, %MW10.49 (Read only)
(only for SPH300)

The information can be used to recognize the current status
of system (CPU module) operation in the duplex or single
mode. Resource configuration information can be used only

in the duplex mode.The types of status listed below are valid
when the associated bits (%MW10.50, 51) with resource
operation/fault information have been set to “ON.”

< In the duplex mode >

noitamrofninoitarepoecruoseR noitamrofnigninnurecruoseR sutatsecruoseR

FFO FFO deppotsUPCgnitiaW

NO FFO deppotsUPCgnitarepO

NO NO gninnurUPCgnitarepO

FFO NO gninnurUPCgnitiaW

< Resource operation information >

sserddA emaN noitpircseD

0.84.01XM% gninnur0UPCgnitarepO edomani(edomxelpudehtnigninnursiUPCgnitarepoehtnehw"NO"otteS
.)denifednu",xelpud"nahtrehto1.84.01XM% gninnur1UPCgnitarepO

2.84.01XM% gninnur2UPCgnitarepO

3.84.01XM% gninnur3UPCgnitarepO

4.84.01XM% gninnur4UPCgnitarepO

5.84.01XM% gninnur5UPCgnitarepO

6.84.01XM% gninnur6UPCgnitarepO

7.84.01XM% gninnur7UPCgnitarepO

8.84.01XM%
|

51.84.01XM%
desutoN

< Resource runnig information >

sserddA emaN noitpircseD

0.94.01XM% gninnur0UPC sisubXSehtotdetcennoceludomUPCdetaicossaehtnehw"NO"otteS
.gninnur1.94.01XM% gninnur1UPC

2.94.01XM% gninnur2UPC

3.94.01XM% gninnur3UPC

4.94.01XM% gninnur4UPC

5.94.01XM% gninnur5UPC

6.94.01XM% gninnur6UPC

7.94.01XM% gninnur7UPC

8.94.01XM%
|

51.94.01XM%
desutoN

1-2  Memory System memory
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(17) Resource configuration/fault information
%MW10.50, %MW10.51 (Read only)

The information can be used to recognize the status of other
resources (CPU module) by using an application program.

noitarugifnocecruoseR
noitamrofni

noitamrofnitluafecruoseR sutatsecruoseR

FFO FFO tnetsixenoN

NO FFO )deppotsrogninnur(lamroN

NO NO )deppotsrogninnur(tluaflatafnoN

FFO NO )deppordrodeppots(tluaflataF

< Resourse configuration information >

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.05.01XM% noitarugifnoc0UPC XSehtotdetcennoceludomUPCdetaicossaehtnehw"NO"otteS
ro"lamron"sisutatsnoitarepoecruoserstidnadnuofneebsahsub

".tluaflataf-noN"

.tegratehtsi0UPCylno,002HPSroF:etoN

1.05.01XM% noitarugifnoc1UPC

2.05.01XM% noitarugifnoc2UPC

3.05.01XM% noitarugifnoc3UPC O O O

4.05.01XM% noitarugifnoc4UPC

5.05.01XM% noitarugifnoc5UPC

6.05.01XM% noitarugifnoc6UPC

7.05.01XM% noitarugifnoc7UPC

8.05.01XM%
|

51.05.01XM%
desutoN - - -

< Resourse fauit information >

sserddA emaN noitpircseD HPS
003

HPS
002

SPS

0.15.01XM% rorre0UPC XSehtotdetcennoceludomUPCdetaicossaehtnehw"NO"otteS
ro"lamron"sisutatsnoitarepoecruoserstidnadnuofneebsahsub

".tluaflataf-noN"

.tegratehtsi0UPCylno,002HPSroF:etoN

1.15.01XM% rorre1UPC

2.15.01XM% rorre2UPC

3.15.01XM% rorre3UPC O O O

4.15.01XM% rorre4UPC

5.15.01XM% rorre5UPC

6.15.01XM% rorre6UPC

7.15.01XM% rorre7UPC

8.15.01XM%
|

51.15.01XM%
desutoN - - -
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(18) SX bus configuration information %MW10.52 to
%MW10.67 (Read only)

When a module exists on the SX bus and it is running
normally or with a nonfatal fault, the SX station number bit
for the module is set to “ON.”

Whether the module is normal or in a nonfatal fault is
identified by the combination of the configuration error
information items.

noitarugifnocsubXS
noitamrofni

noitamrofnitluafsubXS sutatseludoM

FFO FFO tnetsixenoN

NO FFO lamroN

NO NO tluaflatafnoN

FFO NO deppordrotluaflataF

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

25.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 desutoN

35.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

45.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

55.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

65.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

75.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

85.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

95.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

06.01WM% 341 241 141 041 931 831 731 631 531 431 331 231 131 031 921 821

16.01WM% 951 851 751 651 551 451 351 251 151 051 941 841 741 641 541 441

26.01WM% 571 471 371 271 171 071 961 861 761 661 561 461 361 261 161 061

36.01WM% 191 091 981 881 781 681 581 481 381 281 181 081 971 871 771 671

46.01WM% 702 602 502 402 302 202 102 002 991 891 791 691 591 491 391 291

56.01WM% 322 222 122 022 912 812 712 612 512 412 312 212 112 012 902 802

66.01WM% 932 832 732 632 532 432 332 232 132 032 922 822 722 622 522 422

76.01WM% 452 352 252 152 052 942 842 742 642 542 442 342 242 142 042
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(19) SX bus fault information %MW10.68 to %MW10.83
(Read only)

When there is a module on the SX bus and it is subject to a
fatal or nonfatal fault, the bit corresponding to the SX bus

station number of the module is set to “ON.”

sserddAdroW
51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

86.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 desutoN

96.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

07.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

17.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

27.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

37.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

47.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

57.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

67.01WM% 341 241 141 041 931 831 731 631 531 431 331 231 131 031 921 821

77.01WM% 951 851 751 651 551 451 351 251 151 051 941 841 741 641 541 441

87.01WM% 571 471 371 271 171 071 961 861 761 661 561 461 361 261 161 061

97.01WM% 191 091 981 881 781 681 581 481 381 281 181 081 971 871 771 671

08.01WM% 702 602 502 402 302 202 102 002 991 891 791 691 591 491 391 291

18.01WM% 322 222 122 022 912 812 712 612 512 412 312 212 112 012 902 802

28.01WM% 932 832 732 632 532 432 332 232 132 032 922 822 722 622 522 422

38.01WM% 452 352 252 152 052 942 842 742 642 542 442 342 242 142 042

(20) SX bus-connected module fail-soft information
%MW10.84 to %MW10.99 (Read only)

When fail-soft or individual reset cannot be done for any of
the modules connected to the SX bus, the SX station number bit for the module is set to “ON.”

sserddAdroW
51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

48.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 desutoN

58.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

68.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

78.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

88.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

98.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

09.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

19.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

29.01WM% 341 241 141 041 931 831 731 631 531 431 331 231 131 031 921 821

39.01WM% 951 851 751 651 551 451 351 251 151 051 941 841 741 641 541 441

49.01WM% 571 471 371 271 171 071 961 861 761 661 561 461 361 261 161 061

59.01WM% 191 091 981 881 781 681 581 481 381 281 181 081 971 871 771 671

69.01WM% 702 602 502 402 302 202 102 002 991 891 791 691 591 491 391 291

79.01WM% 322 222 122 022 912 812 712 612 512 412 312 212 112 012 902 802

89.01WM% 932 832 732 632 532 432 332 232 132 032 922 822 722 622 522 422

99.01WM% 452 352 252 152 052 942 842 742 642 542 442 342 242 142 042



1-34

(21) Remote I/O master 0 I/O module configuration/fault
information  %MW10.128 to %MW10.143 (Read only)

When there is a module that is under remote I/O master 0
control and it is normal or in a nonfatal fault, the SX station

1-2  Memory System memory

number bit for the pertinent module is set to “ON.”

noitarugifnocetomeR
noitamrofni

noitamrofnitluafetomeR sutatseludoM

FFO FFO tsixetonseoD

NO FFO lamroN

NO NO tluaflatafnoN

FFO NO detcennocsidrotluaflataF

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

821.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

921.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

031.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

131.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

231.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

331.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

431.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

531.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

When there is a module that is under remote I/O master 0
control and it is in a fatal or nonfatal fault, the bit

corresponding to the remote station number of the module is
set to “ON.”

>noitamrofnitluaF<

631.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

731.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

831.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

931.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

041.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

141.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

241.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

341.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

The interpretation of paragraphs (22) through (28) is
identical to that of paragraph (21).
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(22) Remote I/O master 1 I/O module configuration/fault
information %MW10.144 to %MW10.159 (Read only)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

441.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

541.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

641.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

741.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

841.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

941.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

051.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

151.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

251.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

351.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

451.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

551.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

651.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

751.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

851.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

951.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

(23) Remote I/O master 2 I/O module configuration/fault
information %MW10.160 to %MW10.175 (Read only)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

061.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

161.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

261.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

361.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

461.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

561.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

661.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

761.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

861.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

961.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

071.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

171.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

271.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

371.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

471.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

571.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211
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(24) Remote I/O master 3 I/O module configuration/fault
information %MW10.176 to %MW10.191 (Read only)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

671.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

771.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

871.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

971.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

081.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

181.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

281.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

381.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

481.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

581.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

681.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

781.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

881.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

981.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

091.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

191.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

(25) Remote I/O master 4 I/O module configuration/fault
information %MW10.192 to %MW10.207 (Read only)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

291.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

391.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

491.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

591.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

691.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

791.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

891.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

991.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

002.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

102.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

202.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

302.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

402.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

502.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

602.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

702.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211
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(26) Remote I/O master 5 I/O module configuration/fault
information %MW10.208 to %MW10.223 (Read only)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

802.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

902.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

012.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

112.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

212.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

312.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

412.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

512.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

612.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

712.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

812.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

912.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

022.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

122.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

222.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

322.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

(27) Remote I/O master 6 I/O module configuration/fault
information %MW10.224 to %MW10.239 (Read only)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

422.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

522.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

622.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

722.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

822.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

922.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

032.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

132.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

232.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

332.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

432.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

532.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

632.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

732.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

832.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

932.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211
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(28) Remote I/O master 7 I/O module configuration/fault
information %MW10.240 to %MW10.255 (Read only)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

042.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

142.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

242.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

342.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

442.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

542.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

642.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

742.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

842.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

942.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

052.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

152.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

252.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

352.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

452.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

552.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211
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(29) Configuration information of all module in the resource  %MW10.300 to %MW10.315 (Read only)
(only for SPS)

When a module exists on the SX bus and is operating in Normal or Nonfatal Fault condition, the bit that corresponds to the SX
station number of this module is set to “ON.”
The judgment of “Normal” or “Nonfatal error” condition is made by combining with the following error information of all modules
in the resource.

llafonoitamrofninoitarugifnoC
ecruoseraniseludom

seludomllafonoitamrofnitluaF
ecruoserani

sutatseludoM

FFO FFO tsixetonseoD

NO FFO lamroN

NO NO tluaflatafnoN

FFO NO detcennocsidrotluaflataF

sserddAdroW
51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

003.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 desutoN

103.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

203.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

303.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

403.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

503.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

603.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

703.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

803.01WM% 341 241 141 041 931 831 731 631 531 431 331 231 131 031 921 821

903.01WM% 951 851 751 651 551 451 351 251 151 051 941 841 741 641 541 441

013.01WM% 571 471 371 271 171 071 961 861 761 661 561 461 361 261 161 061

113.01WM% 191 091 981 881 781 681 581 481 381 281 181 081 971 871 771 671

213.01WM% 702 602 502 402 302 202 102 002 991 891 791 691 591 491 391 291

313.01WM% 322 222 122 022 912 812 712 612 512 412 312 212 112 012 902 802

413.01WM% 932 832 732 632 532 432 332 232 132 032 922 822 722 622 522 422

513.01WM% 452 352 252 152 052 942 842 742 642 542 442 342 242 142 042

(30) Fault information of all module in the resource (Read only)  %MW10.316 to %MW10.331 (Read only)
(only for SPS)

When a module exists on the SX bus and is in Fatal Fault or Nonfatal Fault condition, the bit that corresponds to the SX station
number of this module is set to “ON.”

sserddAdroW
51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

613.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 desutoN

713.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

813.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

913.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

023.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

123.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

223.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

323.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

423.01WM% 341 241 141 041 931 831 731 631 531 431 331 231 131 031 921 821

523.01WM% 951 851 751 651 551 451 351 251 151 051 941 841 741 641 541 441

623.01WM% 571 471 371 271 171 071 961 861 761 661 561 461 361 261 161 061

723.01WM% 191 091 981 881 781 681 581 481 381 281 181 081 971 871 771 671

823.01WM% 702 602 502 402 302 202 102 002 991 891 791 691 591 491 391 291

923.01WM% 322 222 122 022 912 812 712 612 512 412 312 212 112 012 902 802

033.01WM% 932 832 732 632 532 432 332 232 132 032 922 822 722 622 522 422

133.01WM% 452 352 252 152 052 942 842 742 642 542 442 342 242 142 042
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(31) Remote I/O master board 0- I/O module configuration / fault information  %MW10.360 to %MW10.375 (Read only)
(only for SPS)

When a remote I/O module is under control of remote I/O mater board 0 and is in Normal or Nonfatal Fault condition, the bit
that corresponds to the remote station number of this module is set to “ON.”

noitarugifnocO/IetomeR
noitamrofni

noitamrofnitluafO/IetomeR sutatseludoM

FFO FFO tsixetonseoD

NO FFO lamroN

NO NO tluaflatafnoN

FFO NO detcennocsidrotluaflataF

<Configuration information>

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

063.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

163.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

263.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

363.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

463.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

563.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

663.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

763.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

When a remote I/O module is under control of remote I/O mater board 0 and is in Fatal or Nonfatal Fault condition, the bit that
corresponds to the remote station number of this module is set to “ON.”

<Fault information>

863.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

963.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

073.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

173.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

273.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

373.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

473.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

573.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

How to see the information of (31) to (34) is the same as of (21)
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(32) Remote I/O master board 1- I/O module configuration / fault information  %MW10.376 to %MW10.391 (Read only)
(only for SPS)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

673.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

773.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

873.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

973.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

083.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

183.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

283.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

383.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

483.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

583.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

683.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

783.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

883.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

983.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

093.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

193.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

(33) Remote I/O master board 2- I/O module configuration / fault information  %MW10.392 to %MW10.407 (Read only)
(only for SPS)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

293.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

393.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

493.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

593.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

693.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

793.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

893.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

993.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

004.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

104.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

204.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

304.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

404.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

504.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

604.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

704.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211
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(34) Remote I/O master board 3- I/O module configuration / fault information  %MW10.408 to %MW10.423 (Read only)
(only for SPS)

>noitamrofninoitarugifnoC<

sserddAdroW 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0 sserddAtiB

804.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

904.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

014.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

114.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

214.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

314.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

414.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

514.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

>noitamrofnitluaF<

614.01WM% 51 41 31 21 11 01 9 8 7 6 5 4 3 2 1 0

714.01WM% 13 03 92 82 72 62 52 42 32 22 12 02 91 81 71 61

814.01WM% 74 64 54 44 34 24 14 04 93 83 73 63 53 43 33 23

914.01WM% 36 26 16 06 95 85 75 65 55 45 35 25 15 05 94 84

024.01WM% 97 87 77 67 57 47 37 27 17 07 96 86 76 66 56 46

124.01WM% 59 49 39 29 19 09 98 88 78 68 58 48 38 28 18 08

224.01WM% 111 011 901 801 701 601 501 401 301 201 101 001 99 89 79 69

324.01WM% 721 621 521 421 321 221 121 021 911 811 711 611 511 411 311 211

(35) SX bus transmission error rate information %MW10.508 to %MW10.511 (Read only)
Executing 100,000 Takts, the number of the Takts where SX bus error occurred is expressed by the ppm.   If, of executed Takts,
even one Takt is erroneous, the value becomes “10.”  These data are updated every 100,000 Takts.

sserddA emaN noitpircseD

805.01XM%
905.01XM%

)drowrewol(eulavmumixaM
)drowreppu(eulavmumixaM

UPC-flesybdetcetedsubXSehtrofseulavetarrorreehtfomumixamehtotteS
.eludom

015.01XM%
115.01XM%

)drowrewol(eulavtnerruC
)drowreppu(eulavtnerruC

UPC-flesybdetcetedsubXSehtrofseulavetarrorreehtfotnerrucehtotteS
.eludom

Note: Various types of system flag information for system memory areas may be referenced from within an application
program. Be sure not to use the information for “event variables,” which start the event tasks of an application program
(otherwise, some variables may not start the associated task).

1-2  Memory System memory
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1-2  MemoryTemporary

1-2-9 Temporary areas

(1) Using temporary areas
Temporary areas, which are automatically generated by
D300win when a program is compiled, are used in the

manner described below (the area provides 8K words for a
high-performance CPU and 4K words for a standard CPU).

1) Connecting function (FCT) terminals
As shown in the figure below, the same number of temporary
areas as that of terminal data are used for connecting
function terminals. No temporary area is used for connecting

function block (FB) terminals and between function (FCT)
and function block (FB) terminals because instance areas
are used instead.

(Example)

WORD_TO_INT ADD Input variable Output variable

INT#100

A 1-word temporary area is used.

2) Description of polynomials in the ST language
The temporary areas are used for passing the results of
calculations.
An expression Y: = (X1 + X2) * X3 is given as a example. In
this expression, the temporary area is used to output the

result of summation as an input to multiplication. The amount
of the temporary area to be used depends on the variable
data to be used for a mathematical operation. (Example: INT
type = one word, DINT type = two words)

3) Variables in user functions (FCTs)
Every variable used in the user function ( those declared in
VAR~END_VAR) uses the same number of words in the
temporary area as that of the variable itself. The variable

includes multi-element variables such as arrays and
structures. Declaring, for example, a 1K-word array for a
variable allows a 1K word-temporary area to be used.

4) Output variables for user functions (FCTs)
The same number of words in the temporary area is used for
the output variable for a function such as that of the variable
itself.

Declaring, for example, a 1K-word array for a variable allows
a 1K-word temporary area to be used.

(Example)

WORD_TO_INTADDInput variable

User function

Output variable

MASK

A 1-word temporary area is used   1)

A 1-word temporary area is used.  4)

A 1-word temporary area is used.  3)

5) Return values from called user functions (FCTs)
When the output variables for user functions are multi-
element types such as arrays and structures, the program,
which returns the user functions, uses a temporary area. The

use of a 1K-word array variable allows a 1K-word temporary
area to be used.
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1-2  Memory Temporary

(2) Restrictions on a temporary size
Up to 4096 words are allowed for one POU. Up to 8192-word
and 4096-word  temporary areas can be used
simultaneously in one high-performance CPU and standard
CPU, respectively. When the amount of the temporary area

used by the running CPU exceeds the predefined upper
limit, an application execution error (%MX10.38.1 set to
“ON”) occurs, resulting in CPU shutdown with a fatal fault
(%MX10.2.4 set to “ON”).

Key-point:

To save the usage of a temporary area:
• Avoid the use of large-size multi-element variables in the user function (FCT).
• Avoid the user functions (FCTs), from which outputs are large-size multi-element variables.
• When a large-size multi-element variable is required, use a function block and process it by VAR_IN_OUT.

(3) Using a temporary area
The temporary area is released for the next POU when a
POU has been processed. The next POU uses the
temporary area from the top address. If another POU
process starts before the current POU process is

completed, the temporary area is not released and the
remaining area is used from its top. The temporary area is
used in the manner described below.

1) When POUs have been assigned only to default tasks
Suppose that three POUs (pou1, pou2, pou3), which have
been assigned to their associated default tasks, use a 3K-
word temporary area. Since pou1, pou2, and pou3 are

executed sequentially as shown in the figure below, the
maximum amount of temporary area to be used is 3Kwords
or less.

3K
Word

3K
Word

3K
Word

0
Word

3K
Word

3K
Word

3K
Word

TimeDefault task

Usage of the temporary area

Takt

pou1 
process

pou2 
process

pou3 
process

Takt

pou1 
process

pou2 
process

pou3 
process
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1-2  MemoryTemporary

2) When POUs have been assigned to different tasks
Suppose that three POUs, which have been assigned to the
default task (pou1), periodic task 1 (pou2) and 2 (pou3), use
a 3K-word temporary area. Since the temporary area is not

released if pou2 and pou3 processes are interrupted during
pou1 process execution, the total amount of temporary area
to be used will be increased.

(Example of a powerful CPU)

3K
 words

6K 3K 3K 6K 9K

TimeDefault task

Usage of a temporary area

pou1 
execution

 pou2 
execution

pou1 pou1 
execution Interrupt

 pou3
 execution

Interrupt

 pou2 
execution

Interrupt

Since, at this point, the usage exceeds 
the upper limit of the temporary area 
(8192 words for one high-performance CPU), 
the CPU stops with a fatal fault.

Task 0

Task 1

3) When the user function process has a nesting
structure

Suppose that three user functions (fct1, fct2, fct3) use a 1K-
word temporary area. When fct1 calls fct2 and fct2 calls fct3

(a nesting structure), the total amount of temporary area
used is increased.

1K
words

2K
words

3K
words

2K
words

1K
words

Time

Usage of a 
temporary area

FCT1

FCT2

FCT3Nesting

Nesting
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1-3-1 Address assignment example
This subsection shows an example of address assignment.
The sample system configuration is illustrated below.

CPU

I/O I/O I/O I/O I/O I/O I/O I/O

254 1

0

2 3 4 5 6 7 8

%IX1.0.0 to %IX1.0.15

%IX2.0.0 to %IX2.0.15

%IX2.1.0 to %IX2.1.15

%IX3.0.0 to %IX3.0.15

%IX3.1.0 to %IX3.1.15

%IX3.2.0 to %IX3.2.15

%IX3.3.0 to %IX3.3.15

%QX4.0.0 to %QX4.0.5

%QX5.0.0 to %QX5.0.7

%QX6.0.0 to %QX6.0.15

%QX7.0.0 to %QX7.0.15

%QX7.1.0 to %QX7.1.15

%QX8.0.0 to %QX8.0.15

%QX8.1.0 to %QX8.1.15

%QX8.2.0 to %QX8.2.15

%QX8.3.0 to %QX8.3.15

SX bus station No.

Input/output addresses
SX bus station No.

CPU No.

Power 
supply

6points
 output

16points
 input

32points
 input

64points
 input

8points
 output

16points
 output

32points
 output

64points
 output

1-3-2 Address assignment conventions
The following conventions are used to assign input/output
addresses to the MICREX-SX series CPU modules:

1) SX bus direct-connect I/O

Input: %IX (bit), %IW (word), %ID (double word)

Output: %QX (bit), %QW (word), %QD (double word)

Period

Prefix SX bus station No. Word No. Bit address

Period

2) Remote I/O
Period

Prefix SX bus station No. Remote I/O station 
No.

Word No.

Period

Bit address

Period
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1-3-3 Assigning input/output addresses to an
application program

In the MICREX-SX series, input/output addresses are
assigned to variables in the form of variable declarations.

<Example of address assignments>

*Refer to “1-4  Variables” for details.
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1-4-1 What is a variable?
To implement application programs in the MICREX-SX
Series, it is necessary to assign variables to program code
bodies and assign real CPU memory addresses to the
variables associated with the instruction codes manually by

the user or automatically by the loader.
The use of variables enables you to write application
programs with a high-reusability software structure.

<Example of a program code body>

<Variable declarations for the above sample code body>

Key-point:

Declare every variable within one line.
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1-4-2 Memory assignment
Variables are assigned to the memory in the CPU when they are declared on a variable worksheet and compiled.  You can
assign variables to memory specifying specific addresses such as those in the input/output area (AT specification) or without
specifying an address.  Variables without an AT specification are automatically allocated by the loader to real addresses in the
CPU’s internal memory at the time of compilation.

Variables used for input/
output are allocated by 
the user to the input/output 
area in the CPU.

Variables (symbolic variables) 
that have no assigned real 
address are allocated 
automatically by the loader.

Sensor 1

Sensor 2

PC Memory 

%IX1.0.1

%IX1.0.2

%MX
%MX

Input/output area

Internal memory area

Condition 1

Condition 2

To the variables with no address assigned (no AT specification), the loader assigns automatically the CPU memory addresses.
This eliminates the need for managing tedious memory assignment.

1-4-3 Local variables and global variables
The MICREX-SX series CPU modules allow the user to split an application program into functional system blocks.  For
modularization purposes, a program (POU) requires variables that are to be used only within that specific program.  To maintain
the relationship between programs (POUs), variables that are available globally to those POUs are also required.
In the MICREX-SX series, variables that are available to a POU are called local variables and those which are available to all
POUs are called global variables.

POU A

Local variable

POU B

Local variable

Global variable

POU C

Local variable

1-4  Variables Memory assignment

Example of AT specifications
In this example, sensors 1 and 2 are assigned to
input/output memory locations.  Normally, the
user does not need to use the AT specification
when allocating memory to a variable that is to
be used as auxiliary memory for a program.
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1-4-4 Variable declaration
To declare a variable, code it on a variable worksheet in the
predefined format using a variable declaration statement.

(1) Types of variable declaration statements

tnemetatS noitpircseD

RAV .elbairavlacolafonoitaralcedehtfogninnigebehtseifitnedI

TUPNI_RAV .kcolbnoitcnuf/noitcnufarofelbairavtupninafonoitaralcedehtfogninnigebehtseifitnedI

TUPTUO_RAV
eralcedotylnodesU.kcolbnoitcnufarofelbairavtuptuonafonoitaralcedehtfogninnigebehtseifitnedI

.elbairavcilobmysa

TUO_NI_RAV .kcolbnoitcnufarofelbairavtuptuo/tupninafonoitaralcedehtfogninnigebehtseifitnedI

LANRETXE_RAV )etoN(.UOPanidesuebotelbairavlabolgafonoitaralcedehtfogninnigebehtseifitnedI

LABOLG_RAV
tcejorpanismargorpllaotelbaliavaebotsitahtelbairavafonoitaralcedehtfogninnigebehtseifitnedI

.)elbairavlabolg(

RAV_DNE .kcolbelbairavafodneehtseifitnedI

NIATER .elbairavniateraeralcedottnemetatsLABOLG_RAVroRAVehtotdeddA

TA .elbairavaotsserddaetaidemminangissaotdesU

Note: When using a global variable in POUs, it is necessary to declare it in a VAR_EXTERNAL declaration statement on each
variable worksheet for the POUs.

(2) AT specification variables (position variables)
An AT specification variable is one which is used by the user
to allocate a CPU’s memory location to a variable.

The following naming conventions are used to specify an AT
specification:

INPUT    AT    %IX1.0.0 : BOOL ; (   Comment    )

Variable 
name

SemicolonColon

Data type     Refer to "1-5" for data types.

Address     Refer to "1-3"  for address assignments.

Memory size

1

Prefix

X

W

D

BOOL (1 bit)

Word (16 bits)

Double word (32 bits)

 Symbol

%I

%Q

%M

Identifies an external input area.

Identifies an external output area.

Identifies an internal memory area.

Symbol    

Comment

The variable 
name must be 
followed by a 
space.

Meaning

Size
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<Example of an AT specification variable declaration>

Key-point:

Key point
• To assign 32-bit DINT or DWORD type variables, 32-bit array type variables, and structure type variables to real 

addresses (AT specification), assign them to even addresses.
(Example)

• To divide a 32-bit data type into 16-bit data type for processing, the upper and lower words are assigned as shown 
below.

32-bit data       Upper             Lower

16-bit data Lower

Upper

VAR

DATA1 AT %MD1.0 : DINT ;

DATA2 AT %QD3.0 : DWORD ;

END_VAR

31 16 15 0

15 0

(3) Symbolic variables
Symbol variables have no CPU memory addresses assigned by the user.  The D300win will automatically allocate memory to
symbolic variables.  A symbolic variable is declared as follows:

   FLAG1   :   BOOL    ;    (* Comment *)

SemicolonColon

Data type Comment Variable name

<Example of a symbolic variable declaration>
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(4) Retain variables
Data declared as a retain variable is reset at cold start (at
initial start from D300win) and retained at warm start (at
start from D300win or power-on).  To declare a retain
variable, append a RETAIN statement to the VAR or

VAR_GLOBAL statement declaring the variable.  Variables
that are declared as retain variables are automatically
allocated to the retain area (retain memory) in the PC.

<Example of a retain variable declaration>

(5) Initialization variable
A variable that is assigned an initial value when the PC
application program is started (during the first scan) is called
an initialization variable.  A variable is declared as an
initialization variable and allocated to the PC memory by

<Example of an initialization variable declaration>

Key-point:

Number of initial values assigned to variables
High-performance CPU NP1PS-32/NP1PS-74/NP1PS-117R: up to 3200 (fixed value)
Standard CPU NP1PH-16: 512 (default value)
Standard CPU NP1PH-08: 153 (default value)

For standard CPUs, the number of variables to which initial values may be assigned depends on the memory 
space for setting initial values in the user memory area. Refer to "1-2-7 Initialization memory area" for details.

(6) Restrictions on variable names
• Only a symbol “_” (1-bit) may be used for a variable name.

Note that no “_” can follow the variable name.
• No 1-bit digit can be used at the top of a variable name.
• Up to 30 1-bit characters (15 2-bit characters) can be

used for a variable name.

assigning an initialization value using the “:=” operator.
No initialization variable can be specified in the
VAR_EXTERNAL declaration statement (for global
variables).

• No 2-bit space can be used for a variable name.
• The words reserved for the system (data type names,

instruction names, etc.) cannot be used. Refer to
“Appendix 6.   List of Reserved Words.”
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1-5-1 Organization of data types
The data types that are supported by the MICREX-SX series
can be depicted in a tree form as shown in the figure below.

ANY is a data type that can hold a basic data type or any of
derived data types.

ANY

elementary

TIME

ANY_DATE

ANY_BIT

ANY_NUM
ANY_REAL

ANY_INT

Derived data types

Array data type

Structured data type

STRING

BOOL WORD

REAL

DWORD

INT DINT UINT UDINT

DATEDT TOD

, ,

,

,

,

, ,

Data type names in italics represent generic data types and
boxed data type names represent basic data types.
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}      May be represented in exponential formats.

1-5-2 Basic data types
Basic data types refer to data whose value range and bit count are defined by IEC 61131-3.  The MICREX-SX series CPU
modules support the following basic data types:

.oN drowyeK epyTataD stibfo.oN egnaReulaV

1 LOOB naelooB 1 1ro0

2 TNI regetnI 61 767,2ot867,23-

3 TNID regetnielbuoD 23 746,384,741,2ot846,384,741,2-

4 TNIU regetnidengisnU 61 535,56ot0

5 TNIDU
elbuoddengisnU

regetni
23 592,769,492,4ot0

6 LAER laeR 23 2- 821 N< ≤ 2- 621- 2,0, 621- ≤ 2<N 821 )tniopgnitaolfnoisicerp-elgnis(

7 EMIT noitaruD 23
)sm592s74:20:71,syad94otsm0(sm592,769,492,4otsm0:HPS

sm746,384,741,2otsm0:SPS
8 ETAD etaD 23 6012,ht7yraurbeFot0791,ts1yraunaJ )1etoN(
9 DOT yadfoemiT 23 95:95:32ot00:00:0 )1etoN(
01 TD yadfoemitdnaetaD 23 6012,51:82:6ht7yraurbeFot0791,00:00:0ts1yraunaJ )1etoN(

11 GNIRTS
htgnel-elbairaV
gnirtsretcarahc

- -

21 DROW 61htgnelfognirtstiB 61 )2etoN(FFFF#61ot0000#61

31 DROWD 23htgnelfognirtstiB 23 )2etoN(FFFFFFFF#61ot00000000#61

Note: 1) Not supported by SPS.
2) 16# represents a hexadecimal number.

1) BOOL (Boolean)
The minimum unit of data that can be represented by a single
memory bit (0 or 1).

        A contact or coil in LD language is an example of BOOL data.

Examples: BOOL#0, BOOL#1, TRUE, FALSE

2) INT (Integer)
An INT occupies 16 memory bits (1 word) and handles integer
values from -32768 to 32767.
Examples: -1000, 0, 12345, INT#1234, INT#16#FF0F

3) DINT (double integer)
A DINT occupies 32 memory bits (1 double word) and handles integer values from -2147483648 to 2147483647.
Examples: DINT#12345678, DINT#16#F000F00F

4) UINT (unsigned integer)
A UINT occupies 16 memory bits (1 word) and handles integer values from 0 to 65535.
Examples: UINT#1000, UINT#16#FFFF

5) UDINT (unsigned double integer)
A UDINT occupies 32 memory bits (1 double word) and
handles integer values from -0 to 4294967295.
Examples: UDINT#100000, UDINT#16#111FFFF

6) REAL (real <single-precision floating point>)
A REAL occupies 32 memory bits and handles real values of
- 2 128 < N <= - 2 -126, 0, - 2 -126 <= N < 2 128

(-3.4028235E+38 to -1.1754945E-38, 0, 1.1754945E-38 to 3.4028235E+38).

Note 1: The value range of REAL type data with guaranteed accuracy is basically 6 significant digits.  However, this may be
   lowered to 5 digits or less in some numeric FCTs.  For details, refer to the individual instruction descriptions.

Examples:
-10.035, 0.0, 0.2345, REAL#10.0
-1.34E-12, 1.0E+6, 1.234E6
-1.34e-12, 1.0e+6, 1.234e6

Note 2: Real values that are smaller than the minimum representable value (± 2 -126 ) are handled as zeros (0).
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7) TIME (duration)
This deals with the set value or current value of timer.  When SPH is used, time data in the range from 0 to 4,294,967,295ms
can be expressed; when SPS is used, in the range from 0 to 2,147,483,647ms.  Units are d (day), h (hours), m (minutes), s
(seconds) and ms (milliseconds).  You can combine them in various ways.

<Examples>

.oN epyT elpmaxE

1
tuohtiW

serocsrednu

tamrofcisaB s41#emitsm41#EMIT

2 tamrofdetaiverbbA
h41#Tm41#Ts41#Tsm41#T
sm3s81m21h41d5#tm51h52#t

3

serocsrednuhtiW

tamrofcisaB
m51_h52#EMIT

sm3_s81_m21_h41_d5#emit

4 tamrofdetaiverbbA
sm3_s81_m21_h41_d5#t

m51_h52#t

8) DATE (date)   Not supported by SPS.
The DATE data type handles date (year, month, day) data.  A DATE occupies 32 memory bits and can represent date data from
the calendar years 1970 to 2106.

9) TOD (time of day)   Not supported by SPS.
The TOD data type handles time of day (hour, minute, second) data.  A TOD occupies 32 memory bits and can represent time
data from 0:00:00 to 23:59:59. The data type of TIME_OF_DAY is the same as that of DT.

10) DT (date and time of day)   Not supported by SPS.
The DT data type handles date and time (year, month, day, hour, minute, second) data.  A TOD occupies 32 memory bits and
can represent date and time data from the calendar years 1970 to 2106. The data type of TIME_AND_DAY is the same as that
of DT.

<Examples for DATE, TOD, and DATA:>

.oN epyT elpmaxE

1 epytETAD
tamrofcisaB

52-60-4891#ETAD
52-60-4891#etad

tamrofdetaiverbbA
52-60-4891#D
52-60-4891#d

2 epytDOT
tamrofcisaB

55:63:51#YAD_FO_EMIT
55:63:51#yad_fo_emit

tamrofdetaiverbbA
55:63:51#DOT

55:63:51#dot

3 epytTD
tamrofcisaB

55:63:51-52-60-4891#EMIT_DNA_ETAD
55:63:51-52-60-4891#emit_dna_etad

mrofdetaiverbbA
55:63:51-52-60-4891#TD

55:63:51-52-60-4891#td

1-5  Data TypesBasic data types
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11) STRING (variable-length character string)

<In the case of SPH>
Character strings are represented in Fuji Electric’s original
code which is based on the Shift JIS coding system.
Whereas Shift JIS strings are mixtures of 8- and 16-bit
codes, this coding system extends 8-bit code into 16-bit
code so that the length of a single character is fixed at 16
bits.  Strings have a variable length and can be as long as 64

characters.
A NULL code (X’0000’) is automatically appended to the end
of each string.  Consequently, when a character string is
declared, a memory space equal to the length of the
character string plus one character, 65 words, is reserved.

<Examples:>

No. Example Description

1

2

3

4

String of length 0 (null string)

A string that is made up of one character A.

A string that contains characters A, B, and C.

A string that contains one blank character.

A

ABC

<In the case of SPS>
Shifted JIS code.  Maximum number of characters is 80 when
single-byte characters are used and 40 when double-byte
characters are used.

12) WORD (bit string of length 16)
A WORD has a size equal to 16 BOOLs (16 bits), each of
which represents the ON or OFF state or 1 or 0.

13) DWORD (bit string of length 32)
A WORD has a size equal to 32 BOOLs (32 bits), each of
which represents the ON or OFF state or 1 or 0.

<Examples of WORD and WORD:>

.oN epyT elpmaxE

1
yraniB

noitatneserper
1111010111110101#2#DROW

11110001111101010000111100001111#2#DROWD

2
lamicedaxeH
noitatneserper

E0F0#61#DROW
F000FFFF#61#DROWD

 <About BCD data>

BCD is not defined as a data type in IEC.  BCDs are
represented as an encoding option of WORD or
DWORD.  The MICREX-SX series CPU modules
handle BCD as unsigned data.

htgneLataD egnaReulaV

)DROW(stib61 9999ot0

)DROWD(stib23 99999999ot0
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indexed from 1 to 10.

<Example of a variable declaration>

The data type of variable “file1” is array1.

1 atadepytTNI

2 atadepytTNI

3 atadepytTNI

4 atadepytTNI

5 atadepytTNI .]51[1elifedoc,metiatadsihtsseccaoT

6 atadepytTNI

7 atadepytTNI egnarxednidilavehtdnoyebmetinasseccaottpmettaynA:etoN
.deggalfgniebrorreonhtiwderongiebylpmislliw)]11[1elif,.g.e(

8 atadepytTNI

9 atadepytTNI

01 atadepytTNI

1-5  Data TypesDerived data types

Note: To specify a 32-bit array of data type
such as DINT or DWORD in the AT
statement, assign even addresses.

1-5-3 Derived data types
Derived data types are defined by the user or PC
manufacturers.  They are defined using “Data Types” in the
project tree.

The MICREX-SX series CPU modules support the following
derived data types:

• Array data types
1-dimensional array
2-dimensional array (array of array)

• Structured data types
Structure
Array of structures
Structure of arrays, structure of structures

(1) Array data types

An array is made up of two or more elements of the same
data type.  Arrays may be either 1- or 2-dimensional arrays.

<Example of using a 1-dimensional array data
type>

<Sample data type definition>

Data type “array1” is made up of 10 integers that are

Note: Signed integers are legitimate values.
Consequently, negative integers such
as “-10” are allowed.
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<Example of using a 2-dimensional array data type>

<Sample data type definition>
Data type “x_data” is made up of 10 integers that are
indexed from 1 to 10 and data type “y_data” is made

up of 3 instances of “x_data,” indexed from 1 to 3.

<Example of a variable declaration>

The data type of variable “file2” is y_data.

1 2 3

1

2

3

4

5 .]5[]3[2elifyficeps,metiatadsihtsseccaoT

6

7

8

9

01
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(2) Structured data types
A structured data type is made up of two or more similar or
different data types.  Structured data type is used in situations
where data items of different data types are necessary for a

single operation.  Structured data type may be contained in
an array (array of structures) or contain arrays (structures of
arrays).

<Examples of using structured data types>

<Sample data type definition>

The structured data type “machine” consists of four
data types, namely, x_pos (REAL), y_pos (REAL),
depth_pos (INT), and rpm (INT).

<Sample variable declaration>

The data type of variable "hole_pro" is machine.

<Access method>

Variables of a structured data type are accessed in
the form of <variable name>.<member name>.
Examples of <member name> in the above example

are x_pos, y_pos, depth, and rpm.  To access the
rotational speed in hole_pro, you specify hole_pro.
rpm.
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<Array of structures>
Structures may be contained in an array.

<Sample data type definition>

The example shown below defines an array of 10
machines, indexed from 1 to 10, which are defined in
the above example.

<Sample variable declaration>

The data type of variable “num_hole_pro” is array 3.

<Access method>

Structures in an array are accessed in the form of
<variable name>[<array index>].<member name>.
Examples of <member name> in the above example

are x_pos, y_pos, depth, and rpm.  To access the
rotational speed of the 5th machine in
num_hole_pro, you specify num_hole_pro [5].rpm.

<Structure of arrays>
Array is defined as an element of a structure.

<Sample data type definition>

The example shown below defines a structure
“machine2” of which the “depth” member is an array
of depths. of depths.



1-61

1-5  Data TypesDerived data types

<Sample variable declaration>

The data type of variable “hole_pro_02” is machine2.

<Access method>

An array in a structure is accessed in the form of
<variable name>.<member name>[<array index>].
Examples of <member name> in the above example

are x_pos, y_pos, depth, and rpm.  To access the 5th
depth in the member “depth” of “hole_pro_02,” you
specify hole_pro_02.depth[5].

<Structure initialization>
No variable of a structured data type can be initialized in a
variable declaration.  Structured data type variables must be

explicitly initialized in the program (code body).

<Sample variable declaration>

<Sample initialization program in ST language>

(3) Restrictions on derived data types
• Derived data types, excluding arrays, can be assigned no

initial values in their declarations.
• Initialize array/structure data type variables by an

application program.
• No derived data type variable can be overwritten.
• Neither array data type variables nor structure data type

variables can be monitored on the program.  Therefore,
when debugging a program that references array data
type or structure data type variables, it is necessary to
register them with the watch list and debug the program
using the watch list.

• No derived data type can contain a STRING.
• If the value for a variable is out of the range of array

elements specified in the data-type definition when array
numbers are specified using variables, data at the
highest or lowest array element number are accessed.
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Tasks determine the sequence (time schedule) of program execution.  The MICREX-SX series CPU modules use three types of
tasks: default task for cyclic processing, periodic tasks, and event tasks.
POUs that will always be executed need be assigned to tasks so that their execution sequence can be determined.

1-6-1 Task specifications

metI noitacificepS

epytksaT
)gnissecorpcilcyc(ksattluafeD

ksatcidoireP
ksattnevE

sksatforebmuN )sksattnevednacidoirep(4+)tluafed(1

ytiroirpksaT )etoN(tluafed;>3>2>1>0:SPS,tluafed>3>2>1>0:HPS

Note: When SPS is used, the task of level 3 is given the same priority as default task.

1-6-2 Types and operations of tasks
1) Default task

• Always repeat execution in synchronization with Takt. Assign POUs requiring no responsibility and periodicity in arithmetical
operations.

• Two or more POUs may be assigned to the default task.
Note: A user WDT is the timer which monitors the execution time of the default task. It checks the time when execution has be

done. When no default task is used, the CPU processes the tasks equivalent to the default ones to execute internal
processes such as the user WDT check.

2) Periodic task
• A periodic interrupt task is executed once at a predetermined interval (0.5ms, 1ms to 32s). It is assigned to POUs and filters

that require high responsiveness to adjust to the speed of the control target and POUs such as integral instructions which
need be executed at predetermined intervals.

• A period interrupt task is given a priority of 0 to 3 (0 has the highest priority).
• Multiple POUs can be assigned to one task.
• Two or more POUs can be assigned to a periodic interrupt task (only for SPH).

When SPS is used, fixed cycle task asynchronously interrupts the currently executed task.

Note: A Takt period is an SX bus communication period. For the Tact period, 0.5ms, 1ms, ........., and 10ms may be set. Note
that when a standard CPU is used, 0.5ms cannot be specified. The Takt period depends on the scale of system
configuration (the numbers of I/O points, remote I/O master modules, communication modules, and CPU modules) and
the number of application program executable steps. A 0.5ms Takt period may be executed under the condition of a
powerful single CPU, 256 or less I/O modules connected to the SX bus and no remote I/O and communication modules.
In the standard CPU system, setting a Takt period to 0.5ms causes “system operation definition error” to occur, resulting
in CPU shutdown with a fatal fault.(Refer to the appropriate appendix for calculating a Takt period.)

3) Event task
• An event task is executed once each time a specified BOOL variable turns to “1” It is assigned to a POU that handles

interrupts from a communications module or high-speed counter module.
• Two or more POUs can be assigned to an event task.
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1-6-3 Example of periodic task operation
Example of the operation of periodic task when SPH is used is explained under the following operating conditions.

<Operating conditions>
Task priority: Task 0 > Task 1 > Default task (cyclic)
Takt period: 1 ms
Task type: Task 0: Periodic task (1 Takt period)

Task 1: Periodic task (3 Takt periods)
Default task: Asynchronous with the Takt period

Note: The task period of the periodic tasks must be set to an integral multiple of the SX bus Takt period.

<Task operation>
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Interrupt Interrupt

Interrupt
Interrupt

TE0: Task 0 execution time

TC0: Task 0 execution period

TE1: Task 1 execution time

TC1: Task 1 execution period

TED: Default task execution time

TCD: Default task execution period
 
       :

Task 0

Task 1

Default

Task 0 > Task 1 > Default

Takt

TC0

TE1

TED

TCD

TC1

TE0

Takt processing 
time

Takt period

Task activation request

: Data input processing

: Data output processing

Task levels

The default tasks run while no periodic task or event task is operating. (They start in synchronization with a Takt period.) Be
sure to adjust the run times to the start periods of upper tasks so that the run times may be reserved for default tasks.
(Otherwise, a user WDTUP or upper task may be delayed.)
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1-6-4 Example of event task operation
An example of operation of an event task is explained below.

<Operating conditions>
Task priority: Task 0 > Task 1 > Default task (cyclic)
Takt period: 1 ms
Task type: Task 0: Event task

Task 1: Periodic task (1 Takt period)
Default task: Asynchronous with the Takt period

<Task operation>

Interrupt Interrupt InterruptInterrupt

Takt period

Task 0

Task 1

Default

Task levels
     Task 0 > Task 1 > Default

Takt An event occurs.

Task 0: Event task
Task 1: Periodic task

Takt processing 
time

: Data output processing

: Data input processing

: Task activation request

An event task is not started immediately when an event
occurs but at the beginning of the next Takt period after the
event is recognized.

Monitoring the run times and run periods of tasks
The run time and run period of a task may be monitored on the resource information screen displayed from the 
"D300win Resource Control" dialog box.
Task run time: The time after input to the task starts until output from the task has been finished.
Task run period: The time after input to the task starts until input to the next task starts.

The task run period appears on the open resource information screen after the task is executed two times. When the 
CPU stops/starts or the CPU is switched between the operating and waiting sides in the duplex mode while the 
resource information screen is open, measurement stops temporarily and then restarts.
Before the run period can appear on the screen, the task must have been executed two times after the CPU 
stopped/started or was switched between the operating and waiting sides.
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1-6-5 Task interrupt processing
The processing of a task is divided into data input
processing, arithmetic operation, and data output
processing as illustrated below.  A task operation sequence
is considered to terminate when all of these operations have

completed.
Takt interrupts can be generated via the SX bus during the
arithmetic and data output operations (no Takt interrupt can
occur during the data input operation).

��������
��������
��������

��������
��������
��������

Task P23

Task start

Data output operationData input operation Arithmetic operation

Arithmetic 
operation start

Arithmetic 
operation 
ends Task ends

P7 P66 P157 P34

When a Takt interrupt occurs during the arithmetic
operation, the operation is interrupted as illustrated in the
figure below.
When a Takt interrupt occurs, the system checks the startup
conditions for a new task.  If a task startup request is
present, the system performs the data input operation for
that task and starts the task having the highest priority.
Consequently, another task is likely to be executed while the
current task is suspended as shown in the figure below.
When the arithmetic operation ends, the system checks the
time until the next Takt interrupt occurs and, if it is longer

than the time required to perform the data output operation,
performs the data output processing and terminates the task.
If the time to the next Takt interrupt is shorter than the time
required to perform the data output operation, the system
keeps the task suspended and executes no output operation
for the task.  The data output operation is carried out only
after the system executes the next Takt processing.  Since
the time up to the next Takt interrupt is computed at the end
of the arithmetic operation, no Takt interrupt can occur
during the execution of the data output operation.

Task P23

Data output operationData input operation
Arithmetic operation 
suspended.

P7 P66 P157P157 P34

Takt interrupt
Another task is executed 
during this period.
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Program organization unit (POU)

User function block

System function block

Function (FCT)

Program (PG)

Function block (FB)

System function

User function

Program (PG) System function

User function

System function block

User function block

System function

User function

User function

User function block

User function

System function block

User function block

System function

Program organization unit (POU)

User function block

System function block

Function (FCT)

Program (PG)

Function block (FB)

System function

User function

Program (PG) System function

User function

System function block

User function block

System function

User function

User function

User function block

User function

System function block

User function block

System function

Program organization unit (POU)

User function block

System function block

Function (FCT)

Program (PG)

Function block (FB)

System function

User function

Program (PG) System function

User function

System function block

User function block

System function

User function

User function

User function block

User function

System function block

User function block

System function

The program organization units include functions (FCTs),
function blocks (FBs), and programs (PGs).
Programs are programmed by the user.  Functions and

function blocks may be supplied by the manufacturer or
made by the user.

<Types of program organization units>

<Types of callable POUs>

No program organization unit can be defined recursively.  No
function block can be called from a function.  However,

functions can be called from a function block.

Program organization unit (POU)

User function block

System function block

Function (FCT)

Program (PG)

Function block (FB)

System function

User function

Program (PG) System function

User function

System function block

User function block

System function

User function

User function

User function block

User function

System function block

User function block

System function



1-67

1-7  Program Organization Units (POUs)POU

<Number of variables that can be used in a POU>

  High-performance CPU

margorP noitcnuFresU kcolBnoitcnuFresU

RAV )1etoN(0008 sdrow690,4

latotnisdrow652
TUPNI_RAV - sdrow840,2

TUPTUO_RAV - -

)2etoN( TUO_NI_RAV - -

LANRETXE_RAV )1etoN(0008 - )1etoN(0008

  Standard CPU

margorP noitcnuFresU kcolBnoitcnuFresU

RAV )1etoN(0008 sdrow690,4

latoT

ehtgniypuccosdrowforebmuN
aeraecnatsniBFresu

nwohseraseulavtluafedehT
.woleb

sdrow8904:61-HP1PN
sdrow8402:80-HP1PN

TUPNI_RAV - sdrow420,1

TUPTUO_RAV - -

TUO_NI_RAV - -

LANRETXE_RAV )1etoN(0008 - )1etoN(0008

Note: 1) The total of the POUs that are assigned to one resource.  This is 8000 (15000 for V2 or later versions of D300win)
irrespective of the data type of variables.

2) One VAR_IN_OUT declaration uses two words.
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1) Function
A function is a program organization unit that, when executed, generates a single data item (when SPH (Note), including
multiple elements such as an array or structure).
A function has no internal state, that is, executions of a function with the same input parameters always generate the same
output.  Predefined functions can be used in other programs, functions, and function blocks.
The value of variables that are used only within a function are unpredictable when the function is called.

Note: When SPS is used, neither STRING type data nor structure/array type data can be used for input parameters or the
variables in functions.

VAR
A:INT;
B:INT;
C:INT;
D:INT;

END_VAR

A:=AAA(B,C);

D:=AAA(B,C);

PG

VAR_INPUT
IN1:INT;
IN2:INT;

END_VAR
VAR

TEMP:INT;
END_VAR

TEMP:=IN1;
TEMP:=TEMP+IN2;
AAA:=TEMP;
RET

FCT

The value is unpredictable 
when the function is called.

Function name: AAA

The output value is assigned 
to the FCT name.

The variables in FCT are initialized 
when FCT is called.

2) Function block
A function block is a program organization unit that, when executed, generates one or more data items.  A function block can
have two or more copies of data which are called instances.  Each instance is given an identifier called the instance name.  An
instance has output, internal, and input variables.
Some of the output and internal variables must retain their contents until the function block is called next time.  Consequently, a
function block does not always generate the same output even when it is called multiple times with the same input parameters.
The program that calls a function block can access only the input and output variables of the function block; it can access none
of the internal variables of the function block.
Predefined function blocks can be used within a program or function block.
The instances of a function block can be referenced only within the program organization unit in which they are declared unless
the instances are declared globally.
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<Uses of input/output variables of a function block>

esU kcolBnoitcnuFanihtiW kcolBnoitcnuFaedistuO

tupninadaeR
elbairav

x

tupninaetirW
elbairav

tuptuonadaeR
elbairav

tuptuonaetirW
elbairav

x

VAR
A_1:AAA;
A_2:AAA;
A:INT;
B:INT;
C:INT;
D:INT;

END_VAR

A_1(IN:=B);
A:=A_1.OUT;

A_2(IN:=D);
C:=A_2.OUT;

PG Instance name: A_1

VAR_INPUT
IN:INT;

END_VAR
VAR_OUTPUT

OUT:INT;
END_VAR

Instance name: A_2

VAR_INPUT
IN:INT;

END_VAR
VAR_OUTPUT

OUT:INT;
END_VAR

VAR_INPUT
IN:INT;

END_VAR
VAR_OUTPUT

OUT:INT;
END_VAR

OUT:=OUT+IN;
RET

FB

FB name: AAA

Note: 1) OUT retains the old value when it is called the next time.
2) Instances of the same FB do not affect each other if they are of different types.

3) Program
A program is the basic program organization unit for a user application.  Only programs can be assigned to tasks (neither
functions nor function blocks can be assigned to a task).  A program has neither input variables nor output variables.
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(These functions are not supported by SPS.)

Calendar

can be monitored and set from the D300win.  They can also
be monitored and set from an application program.

1-8-1 Calendar’s value range
The calendar can measure calendar values from January
1st, 00:00:00, 1970 through December 31st, 23:59:59, 2069.

The MICREX-SX series CPU modules incorporate a clock
that provides calendar functions.  The values of the calendar

Note: One second after December 31, 2069 23:59:59, the date and time will turn back to January 1, 1970.

1-8-2 Calendar accuracy
The accuracy of the calendar (clock) in the CPU is 27
seconds per month (at an ambient temperature of 25°C).

Note: The accuracy of the calendar clock varies depending on environmental conditions such as ambient temperature.  When
the CPU module is to be used in a system where a high calendar accuracy is required, measure the actual calendar
accuracy and review the inspection (clock calibration) period.

1-8-3  Monitoring and setting up the calendar clock
from the D300win

1) Left-click the [Control ] Button in the menu bar.
The “CONTROL” dialog box will open.

2) Left-click the [Calendar/Watch...] Button, and the current value will be displayed.

3) Left-click the [Change ...] button, and the “PC time setting” dialog box opened.  On this dialog box, you can set any
desired value.

Left-click this button.

Left-click this button.

Left-click this button.

 Current values for date
  and time.

Set values

After setting values, left-click this
button.
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1-8-4 Monitoring and setting up the calendar clock
from an application program

1) HW_RTC (Hardware RTC) - Original FB

(These functions are not supported by SPS.)
Use the hardware RTC function block (HW_RTC) to monitor
and set up the calendar clock from an application program.

For detailed instructions, refer to the manual for HW_RTC.

Note) DT type (date and time type) data should be specified for HW_RTC. The range of DT data is January 1, 1970 00:00:00
to February 7, 2160 6:18:15. The data allowed for HW_RTC ranges from January 1, 1970 00:00:00 to December 31
23:59:59. (If any date and time is specified, an expected value will be set.)

When setting up the calendar clock using data supplied from
an external device, it is necessary to convert the input data
to the DT type.  The DT type data is equivalent to a 32-bit

unsigned integer in seconds that starts at January 1st,
00:00:00, 1970.

(Examples:)
(1) January 1st, 12:34:54, 1970 to DINT#45296 WORD#16#0000B0F0
(2) January 1st, 00:00:00, 1998 to DINT#883612800 WORD#16#34AADC80

2) RTC (real-time clock) - IEC standard FB
(These functions are not supported by SPS.)

The IEC standard function block RTC cannot be used to set
up the calendar clock.  If RTC is used to set up the calendar

clock, a relative value is stored in an instance area on which
the calendar clock will run.

1-8-5 Time adjustment function
(These functions are not supported by SPS.)

In a multi-CPU system the MICREX-SX series CPU modules
provide a function that automatically adjusts the time of their

internal clock (real-time clock).

Power 
supply

CPU
0

CPU
1

1) Time adjustment management
The number “0”CPU module adjusts the real-time clock of
the other CPU modules.  If the CPU0 goes down, another

CPU module is assigned to adjust the real-time clock of the
other CPU modules.

2) Timing of time adjustment
• When the system is powered on.  Subsequently, it is

adjusted at predetermined intervals (every minute).
• When the real-time clock is updated from the D300win or

an application program.
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The operating flowchart given below shows the power-on
sequence of the MICREX-SX series SPH system and the

subsequent operation sequence.

Power-on

Set RAS history

Read CPU number SW

Transfer user program

Initialize SX bus

Check module configuration

PIO registration processing

Initialize user program processing block

 Loader processing

 Message processing

Battery voltage check

DC24V check

SM area flag processing

Mode selection

Initialize user data

Start user WDT

I/O data input processing

User program execution

I/O data output processing

Stop user WDT

Transfers the user program from flash memory to the
RAM area (with sum checking).

SX bus master only.

Checks system definitions against actual modules.

Initializes the individual modules.

Registers PIO for I/O refreshing.

Only when processing is requested by the loader

Only when message processing is requested

System RAS, CPU module RAS processing 
(RAS flags are reflected in SM area.)

Normal system control processing

Execute 1 instruction

I/O data input processing

I/O data output processing

 Fatal fault Running Step execution Stopped

(N
ot

e 
2)

Executed only 
during the first 
scan after the CPU 
enters the running 
state.
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User program execution processing (run concurrently with system control processing)

Note: 2) The execution time of the default task specified by the programming loader refers to the time in this section.
 3) Sometimes it takes time to finish message related instruction when mode transition has occured.

 Initialize modules

Note: 1) Do not change the CPU 
number switch during
running.

Copies the RAS obtained in the preceding 
session into RAS history.

(Note 1)
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Section 2  Programming Languages
2-1  Types of Programming Languages

Types

The MICREX-SX series CPU modules support five programs
languages that are defined in IEC 61131-3.

These programming languages are classified under two text
languages and three graphics languages as shown below.

Text languages   IL language (Instruction List)

  ST language (Structured Text)

Graphic languages   LD language (Ladder Diagram)

  FBD language (Function Block Diagram)

  SFC elements (Sequential Function Chart)

teehSnodeificepSegaugnaL )1etoN( noitanibmoCelbaliavA

egaugnalDL egaugnalDBF,egaugnalDL

egaugnalDBF egaugnalDBF,egaugnalDL

stnemeleCFS )2etoN(stnemeleCFS,egaugnalDBF,egaugnalDL

Note: 1) The Programming languages are specified by the D300win loader in the “Insert” dialog box of the POU.

<Insert dialog box>

Note: 2) In actions and transitions of SFC elements, text languages (IL and ST) are available.
3) When the transfer error occurs in each instruction operation, CPU performs as follows (only for SPH):

 1) When a transfer error occurs while reading data from the global memory via the processor bus, ENO is set to 0
     (*1) and the operation results are indefinite (*2).

*1: ENO: Is an execution flag in the CPU that is set to “0” when an error occurs.
*2: Indefinite data refers to a value that is defined by the individual CPU hardware (example: “0” or the operation
     results executed at that time).

 2) When a transfer error occurs while writing the data into the global memory via the processor bus (*3), ENO is set
     to 0  and the data storing may be indefinite.

*3: The value in the destination area remains the same unless the write is carried out.

Specify the language here.

Graphic languages can be used for programming in
combination with any of the above languages on one

worksheet.  The available combinations of languages are
listed in the table below.
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Note: 4) The number of steps in the instruction summary table indicates the minimum number of steps in the intermediate
language.  One step of the intermediate language may be from 1 to 4 words in size depending on the type of data or
operands.

5) EN (enable input) and ENO (enable output) described in the detailed explanations of instructions are the functions for
controlling execution. Note that these functions are not supported in versions earlier than D300winV2.0 and software
PLC (SPS).
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2-2  IL LanguageIL language

<Examples of IL language instructions>

2-2-1 IL instruction summary
The IL instructions can be used only in the IL language.

noitcurtsnI emaN epyTataD noitpircseD spetsfo.oN egaP

DL daoL YNA .tlusernoitarepoehtottistesdnaeulavdnarepoehtsdaoL 1 6-2P

NDL tondaoL TIB_YNA noitarepoehtottistesdnadnarepoehtfoeulavdetrevniehtsdaoL
.tluser 1 6-2P

TS erotS YNA .dnarepoehtnitlusernoitarepotnerrucehtserotS 1 7-2P

NTS tonerotS TIB_YNA .dnarepoehtnitlusernoitarepotnerrucehtfoeulavdetrevniehtserotS 1 7-2P

S teS LOOB .1sitlusernoitarepotnerrucehtfi1otdnarepoehtsteS 1 8-2P

R teseR LOOB .1sitlusernoitarepotnerrucehtfi0otdnarepoehtsteseR 1 8-2P

DNA

lacigoL
tcudorp TIB_YNA

ehtdnatlusernoitarepotnerrucehtfotcudorplacigolehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,eulavdnarepo 1 9-2P

(DNA
ehtdnatlusernoitarepotnerrucehtfotcudorplacigolehtsetarepO
ehtottluserehtstesdna,sesehtnerapnideificepstlusernoitarepo

.tlusernoitarepo
1 9-2P

NDNA
lacigoL
detrevni
tcudorp

TIB_YNA

ehtdnatlusernoitarepotnerrucehtfotcudorplacigolehtsetarepO
noitarepoehtottluserehtstesdna,eulavdnarepoehtfoeulavdetrevni

.tluser
1 01-2P

(NDNA
ehtdnatlusernoitarepotnerrucehtfotcudorplacigolehtsetarepO

stesdna,sesehtnerapnideificepseulavnoitarepoehtfoeulavdetrevni
.tlusernoitarepoehtottlusereht

1 01-2P

RO
lacigoL

dda TIB_YNA

dnarepoehtdnatlusernoitarepotnerrucehtfoddalacigolehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,eulav 1 11-2P

(RO noitarepoehtdnatlusernoitarepotnerrucehtfoddalacigolehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,sesehtnerapnideificepstluser 1 11-2P

An instruction in the IL language consists of an instruction
symbol, a variable name, and a comment specified on a
single line.  As shown the first line in the figure below, the

instruction symbol of an instruction may be preceded by a
label.  The label serves as the destination of jump
instructions.

Variable name

Instruction symbol
The instruction symbol must be described in uppercase.
The instruction symbol and the variable name must be
separated by at least one blank character.

Comment
A comment begins with
“(*“and ends with”*).”

Label
A label is identified by the colon (“:”) that follows the
label name.
The label name must be no longer than 30 1-byte
characters or 15 2-byte characters.
Do not enter any operator or operand in the label line.
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noitcurtsnI emaN epyTataD noitpircseD spetsfo.oN egaP

NRO

lacigoL
ddadetrevni

TIB_YNA

detrevniehtdnatlusernoitarepotnerrucehtfoddalacigolehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,eulavdnarepoehtfoeulav 1 21-2P

(NRO
detrevniehtdnatlusernoitarepotnerrucehtfoddalacigolehtsetarepO

tluserehtstesdna,sesehtnerapnideificepstlusernoitarepoehtfoeulav
.tlusernoitarepoehtot

1 21-2P

ROX

ROevisulcxE TIB_YNA

ehtdnatlusernoitarepotnerrucehtfoROevisulcxeehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,eulavdnarepo 1 31-2P

(ROX
ehtdnatlusernoitarepotnerrucehtfoROevisulcxeehtsetarepO

ehtottluserehtstesdna,sesehtnerapnideificepstlusernoitarepo
.tlusernoitarepo

1 31-2P

NROX
evisulcxE

RON TIB_YNA

ehtdnatlusernoitarepotnerrucehtfoRONevisulcxeehtsetarepO
noitarepoehtottluserehtstesdna,eulavdnarepofoeulavdetrevni

.tluser
1 41-2P

(NROX
ehtdnatlusernoitarepotnerrucehtfoRONevisulcxeehtsetarepO

stesdna,sesehtnerapnideificepstlusernoitarepoehtfoeulavdetrevni
.tlusernoitarepoehtottlusereht

1 41-2P

DDA

noitiddA MUN_YNA

dnarepoehtdnatlusernoitarepotnerrucehtfonoitiddaehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,eulav 1 51-2P

(DDA
noitarepoehtdnatlusernoitarepotnerrucehtfonoitiddaehtsetarepO

noitarepoehtottluserehtstesdna,sesehtnerapnideificepstluser
.tluser

1 51-2P

BUS

noitcartbuS MUN_YNA

noitarepotnerrucehtmorfeulavdnarepoehtfonoitcartbusehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,tluser 1 61-2P

(BUS
sesehtnerapnideificepstlusernoitarepoehtfonoitcartbusehtsetarepO

noitarepoehtottluserehtstesdna,tlusernoitarepotnerrucehtmorf
.tluser

1 61-2P

LUM

noitacilpitluM MUN_YNA

ehtdnatlusernoitarepotnerrucehtfonoitacilpitlumehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,eulavdnarepo 1 71-2P

(LUM
ehtdnatlusernoitarepotnerrucehtfonoitacilpitlumehtsetarepO

ehtottluserehtstesdna,sesehtnerapnideificepstlusernoitarepo
.tlusernoitarepo

1 71-2P

VID

noisiviD MUN_YNA

dnarepoehtybtlusernoitarepotnerrucehtfonoisividehtsetarepO
.tlusernoitarepoehtottluserehtstesdna,eulav 1 81-2P

(VID
noitarepoehtybtlusernoitarepotnerrucehtfonoisividehtsetarepO

noitarepoehtottluserehtstesdna,sesehtnerapnideificepstluser
.tluser

1 81-2P

TG

nosirapmoC
)>(

yratnemele
gnidulcxe(
)GNIRTS

)etoN(

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
,edisdnah-thgirehtsaeulavdnarepoehthtiwrotarepo">"ehtfoedis

.tlusernoitarepoehtot)eulavLOOB(tluserehtstesdna
1 91-2P

(TG

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
sesehtnerapnideificepstlusernoitarepoehthtiwrotarepo">"ehtfoedis
noitarepoehtot)eulavLOOB(tluserehtstesdna,edisdnah-thgirehtsa

.tluser

1 91-2P

EG

nosirapmoC
(≥ )

yratnemele
gnidulcxe(
)GNIRTS

)etoN(

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
"ehtfoedis ≥ ,edisdnah-thgirehtsaeulavdnarepoehthtiwrotarepo"

.tlusernoitarepoehtot)eulavLOOB(tluserehtstesdna
1 02-2P

(EG

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
"ehtfoedis ≥ sesehtnerapnideificepstlusernoitarepoehthtiwrotarepo"

noitarepoehtot)eulavLOOB(tluserehtstesdna,edisdnah-thgirehtsa
.tluser

1 02-2P

QE

nosirapmoC
)=(

yratnemele
gnidulcxe(
)GNIRTS

)etoN(

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
,edisdnah-thgirehtsaeulavdnarepoehthtiwrotarepo"="ehtfoedis

.tlusernoitarepoehtot)eulavLOOB(tluserehtstesdna
1 12-2P

(QE

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
sesehtnerapnideificepstlusernoitarepoehthtiwrotarepo"="ehtfoedis
noitarepoehtot)eulavLOOB(tluserehtstesdna,edisdnah-thgirehtsa

.tluser

1 12-2P

EN

nosirapmoC
(≠ )

yratnemele
gnidulcxe(
)GNIRTS

)etoN(

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
"ehtfoedis ≠ ,edisdnah-thgirehtsaeulavdnarepoehthtiwrotarepo"

.tlusernoitarepoehtot)eulavLOOB(tluserehtstesdna
1 22-2P

(EN

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
"ehtfoedis ≠ nideificepstlusernoitarepoehthtiwrotarepo"

ot)eulavLOOB(tluserehtstesdna,edisdnah-thgirehtsasesehtnerap
.tlusernoitarepoeht

1 22-2P

Note: When SPS is used, neither STRING type nor ANY_DATE type can be used.  BOOL type cannot be used for GT, GT(,
GE or GE(, either.
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noitcurtsnI emaN epyTataD noitpircseD spetsfo.oN egaP

EL

nosirapmoC
(≤ )

yratnemele
gnidulcxe(
)GNIRTS

)1etoN(

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
"ehtfoedis ≤ ,edisdnah-thgirehtsaeulavdnarepoehthtiwrotarepo"

.tlusernoitarepoehtot)eulavLOOB(tluserehtstesdna
1 32-2P

(EL

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
"ehtfoedis ≤ nideificepstlusernoitarepoehthtiwrotarepo"

ot)eulavLOOB(tluserehtstesdna,edisdnah-thgirehtsasesehtnerap
.tlusernoitarepoeht

1 32-2P

TL

nosirapmoC
)<(

yratnemele
gnidulcxe(
)GNIRTS

)1etoN(

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
,edisdnah-thgirehtsaeulavdnarepoehthtiwrotarepo"<"ehtfoedis

.tlusernoitarepoehtot)eulavLOOB(tluserehtstesdna
1 42-2P

(TL

dnah-tfelehtsatlusernoitarepotnerrucehtfonosirapmocehtsetarepO
nideificepstlusernoitarepoehthtiwrotarepo"<"ehtfoedis

ot)eulavLOOB(tluserehtstesdna,edisdnah-thgirehtsasesehtnerap
.tlusernoitarepoeht

1 42-2P

PMJ lanoitidnocnU
pmuj - .dnarepoehtfolebalehtybdeificepspetsehtotspmuJ 1 52-2P

CPMJ
EURT

lanoitidnoc
pmuj

-
tnerrucehtnehwdnarepoehtfolebalehtybdeificepspetsehtotspmuJ

.)oreznon(EURTsitlusernoitarepo 1 52-2P

NCPMJ
ESLAF

lanoitidnoc
pmuj

-
tnerrucehtnehwdnarepoehtfolebalehtybdeificepspetsehtotspmuJ

.)orez(ESLAFsitlusernoitarepo 1 62-2P

eman_lebaL
ehtfolebaL

noitanitsed
sserdda

-
)2etoN(.sserddanoitanitsedehtsetacidnI

0 3-2P

LAC lanoitidnocnU
llac - .dnarepoehtnideificepskcolbnoitcnufehtsllaC 1 62-2P

CLAC
EURT

lanoitidnoc
llac

-
noitarepotnerrucehtfidnarepoehtnideificepskcolbnoitcnufehtsllaC

.)oreznon(EURTsitluser 1 72-2P

NCLAC
ESLAF

lanoitidnoc
llac

-
noitarepotnerrucehtfidnarepoehtnideificepskcolbnoitcnufehtsllaC

.)orez(ESLAFsitluser 1 72-2P

TER lanoitidnocnU
nruter - .margorpgnillacehtotsnruteR 1 82-2P

CTER
EURT

lanoitidnoc
nruter

-
EURTsitlusernoitarepotnerrucehtfimargorpgnillacehtotsnruteR

.)oreznon( 1 82-2P

NCTER
ESLAF

lanoitidnoc
nruter

-
ESLAFsitlusernoitarepotnerrucehtfimargorpgnillacehtotsnruteR

.)orez( 1 92-2P

) gnisolC
sisehtneraP - .noitarepoderrefedehtsmrofreP 1 -

Note: 1) When SPS is used, none of BOOL type, STRING type and ANY_DATE type can be used.
 2) When SPS is used, only LD, CAL, JMP or RET instruction can be used just after a label.

Key-point:

The number of steps depends on the operand used.  The number of steps for a variable that holds an array may be large.
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2-2-2 IL language instructions

(1) Load      LD

N
am

e   S
ym

bol   F
unction

Name, Symbol, Function Example

Load

LD

(1) Starts the calculations in a series of 
processes. Loads the value specified in the
operand and sets it to the operation result.

(2) Available data types are all data types 
(ANY type) of MICREX-SX series. 

(3) When SPS is used, ANY_DATE type 
(DATE type, DT type, TOD type) cannot be 
used. 

<Programming example>
  Loads the value specified in “INPUT1” and sets it to the operation 
  result (PC internal register).

LD   INPUT1

<Operation>
 • When the data type of INPUT1 is BOOL type

INPUT1

Operation result

 • When the data type of INPUT1 is INT type

INPUT1

Operation result
  

 • When the data type of INPUT1 is WORD type

INPUT1

 Operation result

1

1

21 3 4

21 3 4

1 0 0 0 1 0 0 0 1 0 0 1 1 0 1 0

1 0 0 0 1 0 0 0 1 0 0 1 1 0 1 0

(2) Load not      LDN

N
am

e   S
ym

bol    F
unction

LDN

Load not 

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

1 0 0 0 1 0 1 0 1 0 1 0 1 0 0 0

<Programming example>
 • Loads the inverted value of “INPUT1” and sets it to the operation result.

LDN   INPUT1

<Operation>
 • When the data type of INPUT1 is WORD type

INPUT1

Operation result

(1) Starts the calculations in a series of 
processes. LDN loads the inverted 
value of the operand and sets it to the 
operation result.

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

Name, Symbol, Function Example

IL language2-2  IL Language
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(3) Store      ST

1

1

21 3 4

21 3 4

1 0 0 1 1 0 1 1 0 1 1 1 0 0 1 1

1 0 0 1 1 0 1 1 0 1 1 1 0 0 1 1

N
am

e   S
ym

bol    F
unction

ST

Store
<Programming example>
Stores the current operation result (before the ST instruction) in “OUTPUT.”

ST   OUTPUT

<Operation>
 • When the data type of the operation result is BOOL type

Operation result

OUTPUT

 • When the data type of the operation result is INT type

Operation result

OUTPUT

 • When the data type of the operation result is WORD type

Operation result

OUTPUT

(1) Stores the current operation result into 
the address specified in the operand.

(2) Available data types are all data types 
(ANY type) of MICREX-SX series. 

(3) The data type of the operand must be the 
 same as that of the operation result.
(4) When SPS is used, ANY_DATE type 

(DATE type, DT type, TOD type) cannot be 
used. 

Name, Symbol, Function  Example

(4) Store not      STN

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

1 0 0 0 1 0 1 0 1 0 1 0 1 0 0 0

(1) Stores the inverted value of the current 
operation result in the address specified in 
the operand.

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

(3) The data type of the operand must be the 
same as that of the operation result.

STN

Store not <Programming example>
  Stores the inverted boolean value of the current operation result 
  (before the STN instruction) in “OUTPUT.”

STN   OUTPUT

<Operation>
  • When the data type of the operation result is WORD type

Operation result

INPUT2

N
am

e   S
ym

bol    F
unction

Name, Symbol, Function Example

IL language 2-2  IL Language
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(5) Set      S

(1) Sets the value of the address specified in 
the operand to “TRUE” if the current 
operation result is “TRUE.”  The value in the 
address specified in the operand remains 
unchanged if the current operation result is 
“FALSE.”

(2) Available data type is BOOL type.

TRUE

TRUE TRUE

FALSE   “OUTPUT” remains 1 
  even when the value 
  of “INPUT” is changed 
  from 1 to 0.

<Programming example>
Sets the value of “OUTPUT” to “TRUE” if the value of “INPUT” is “TRUE.”

LD   INPUT
S     OUTPUT

<Operation>

Operation result

OUTPUT

S

Set

N
am

e
S

ym
bol

F
unction

 Name, Symbol, Function Example

(6) Reset      R

(1) Resets the value of the address specified 
in the operand to “FALSE” if the current 
operation result is “TRUE.”  The value in 
the address specified in the operand 
remains unchanged if the current operation 
result is “FALSE.”

(2) Available data type is BOOL type.

TRUE

FALSE

N
am

e   S
ym

bol            F
unction

Reset

R

<Programming example>
  Resets the value of “OUTPUT” which is set by “INPUT1” if the value 
  of “INPUT2” is 1.

LD   INPUT1
S     OUTPUT

LD   INPUT2
R     OUTPUT

<Operation>

Operation result

OUTPUT

Name, Symbol, Function Example

IL language2-2  IL Language
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(7) Logical product      AND

AND

Logical product

(1) Operates the logical product of the current 
operation result and the operand value, and 
sets the result to the operation result.  

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

<Programming example>
 Masks the highest-order 2 digits of “INPUT” and sets the result to the 
 operation result.

LD     INPUT
AND  WORD#16#00FF

<Operation>

INPUT

Mask pattern

Operation result 

AND

1 1 0 0 0 1 0 0 1 0 0 1 1 1 0 1

0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 1 0 0 1 1 1 0 1

N
am

e   S
ym

bol            F
unction

Name, Symbol, Function Example

(8) Logical product      AND(

<Programming example>
Operates the logical product of the operation result, obtained by the logical 
add of “INPUT1” and “INPUT2,” and the “MASK” data, and sets the result 
to the operation result.  

LD MASK
AND( INPUT1
OR INPUT2
)

<Operation>

INPUT1

INPUT2

Operation result

MASK

Operation result

AND(

Logical product

(1) Operates the logical product of the current 
operation result and the operation result 
specified in parentheses, and sets the result 
to the operation result.

(2) Available data type is ANY_BIT type 
 (BOOL type, WORD type, or DWORD type).

N
am

e
F

unction
S

ym
bol

OR

AND

0 0 0 0 0 0 0 0 1 0 1 0 1 1 1 0

1 0 0 1 1 1 0 0 0 1 0 0 1 0 1 0

1 0 0 1 1 1 0 0 1 1 1 0 1 1 1 0

0 0 0 0 0 0 0 0 1 1 1 0 1 1 1 0

0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Name, Symbol, Function Example

IL language 2-2  IL Language
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(9) Logical inverted product      ANDN

N
am

e   S
ym

bol            F
unction

Name, Symbol, Function Example

Logical inverted product <Programming example>
  Operates the logical product of the “INPUT” data and the inverted value 
  of the “MASK,” and sets the result to the operation result.

LD INPUT
ANDN MASK

<Operation>

MASK

Inverted value of MASK

INPUT

Operation result

(1) Operates the logical product of the current 
      operation result and the inverted value of 
      the operand value, and sets the result to 
      the operation result.
(2) Available data type is ANY_BIT type 
     (BOOL type, WORD type, or DWORD type).

ANDN

0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

1 1 0 0 1 1 0 0 0 1 1 0 0 0 1 1

1 1 0 0 1 1 0 0 0 0 0 0 0 0 0 0

AND

(10) Logical inverted product      ANDN(

ANDN(

Logical inverted product
<Programming example>
Operates the logical product of the “INPUT1” and the inverted value of the 
  operation value obtained by the logical product of “INPUT2” and “INPUT3,” 
  and sets the result to the operation result.

LD INPUT1
ANDN( INPUT2
AND INPUT3
)

<Operation>

INPUT2

INPUT3

Inverted value of 
boolean operation

INPUT1

Operation result

(1) Operates the logical product of the current 
      operation result and the inverted value of 
      the operand value, and sets the result to 
      the operation result.
(2) Available data type is ANY_BIT type 
     (BOOL type, WORD type, or DWORD type).

Name, Symbol, Function Example

S
ym

bol
F

unction
N

am
e

1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 0

1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

0 1 0 1 0 0 0 0 0 1 0 1 0 0 0 0

1 1 1 1 0 0 0 0 1 1 1 1 0 0 0 0

0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

AND

AND

IL language2-2  IL Language
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(11) Logical add      OR

N
am

e   S
ym

bol            F
unction

OR

<Programming example>
Operates the logical add of the “INPUT1” data and the “INPUT2” data, and 
sets the result to the operation result.

LD INPUT1
OR INPUT2

<Operation>

INPUT1

INPUT2

Operation result

(1) Operates the logical add of the current 
operation result and the value specified in
the operand value, and sets the result to 
the operation result.

(2) Available data type is ANY_BIT type 
     (BOOL type, WORD type, or DWORD type).

Logical add

Name, Symbol, Function Example

0 0 0 0 0 0 0 0 1 1 0 0 1 0 0 1

1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0

1 0 1 0 1 1 0 0 1 1 0 0 1 0 0 1

OR

(12) Logical add      OR(

OR(

Name, Symbol, Function Example

Logical add

(1) Operates the logical add of the current 
operation result and the operation result 
specified in parentheses, and sets the 
result to the operation result.

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

<Programming example>
Operates the logical add of the “INPUT1” data and the operation result 
obtained by the logical product of the “INPUT2” data and the “INPUT3” 
data, and sets the result to the operation result.

LD INPUT1
OR( INPUT2
AND INPUT3
)

<Operation>

INPUT3

INPUT2

Operation result

INPUT1

Operation result

N
am

e    S
ym

bol           F
unction

1 1 0 1 1 0 1 0 1 1 0 0 1 0 1 0

0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 1 1 0 0 1 0 1 0

1 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0

1 1 1 0 0 1 1 1 1 1 0 0 1 0 1 0

AND

OR

IL language 2-2  IL Language
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(13) Logical inverted add      ORN

Name, Symbol, Function Example

ORN

Logical inverted add <Programming example>
Operates the logical add of the “INPUT1” data and the inverted value of the 
“INPUT2” data, and sets the result to the operation result.

LD INPUT1
ORN INPUT2

<Operation>

INPUT2

Inverted value of INPUT2

INPUT1

   
   Operation result

(1) Operates the logical add of the current 
operation result and the inverted value of 
the operand value, and sets the result to 
the operation result.

(2) Available data type is ANY_BIT type 
     (BOOL type, WORD type, or DWORD type).

N
am

e    S
ym

bol           F
unction

OR

1 0 0 0 1 0 0 0 1 0 0 0 1 0 0 0

0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1

0 0 1 1 0 0 0 0 1 1 0 0 1 0 0 0

0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1

(14) Logical inverted add      ORN(

Name, Symbol, Function Example

<Programming example>
Operates the logical add of the “INPUT1” data and the inverted value of 
the operation result obtained by the logical product of the “INPUT2” data 
and the “INPUT3” data, and sets the result to the operation result.

LD INPUT1
ORN( INPUT2
AND INPUT3
)

<Operation>

INPUT2

INPUT3

Inverted value

 
INPUT1

Operation result

(1) Operates the logical add of the current 
operation result and the inverted value of 
the operation result specified in 

 parentheses, and sets the result to the 
operation result.

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

N
am

e    S
ym

bol          F
unction

ORN(

Logical inverted add

1 1 1 0 1 1 1 0 1 0 0 0 1 0 0 0

1 1 1 1 1 1 1 1 1 0 0 1 1 0 0 1

0 0 0 1 0 0 0 1 0 0 0 1 0 0 0 1

0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1

1 0 0 1 1 0 0 1 1 1 1 1 1 1 1 1

AND

OR

IL language2-2  IL Language
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(15) Exclusive OR      XOR

XOR

Exclusive OR <Programming example>
 Operates the exclusive OR of the “INPUT1” data and the “INPUT2” data, 
 and sets the result to the operation result.

LD INPUT1
XOR INPUT2

<Operation>

INPUT1

INPUT2

Operation result

(1) Operates the exclusive OR of the current 
operation result and the operand value, 
and sets the result to the operation result.

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

N
am

e   S
ym

bol           F
unction

Name, Symbol, Function Example

0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 0

0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1

0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1

XOR

(16) Exclusive OR      XOR(

Name, Symbol, Function Example

XOR(

Exclusive OR
<Programming example>
Operates the exclusive OR of the “INPUT1” data and the operation result 
obtained by the logical product of the “INPUT2” data and the “INPUT3” 
data, and sets the result to the operation result.

LD INPUT1
XOR( INPUT2
AND INPUT3
)

<Operation>

INPUT2

INPUT3

INPUT1

Operation result

(1) Operates the exclusive OR of the current 
operation result and the operation result 
specified in parentheses, and sets the result 
to the operation result.

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

N
am

e    S
ym

bol           F
unction

1 0 0 1 0 0 1 1 0 1 1 1 1 0 1 1

0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

0 0 0 0 0 0 0 0 0 1 1 1 1 0 1 1

0 0 0 1 0 0 1 1 0 1 1 1 1 1 1 1

0 0 0 1 0 0 1 1 0 0 0 0 0 1 0 0

AND

XOR

IL language 2-2  IL Language



2-14

(17) Exclusive NOR      XORN

<Programming example>
Operates the exclusive NOR of the “INPUT1” data and the inverted 
value of the “INPUT2” data, and sets the result to the operation result.

LD INPUT1
XORN INPUT2

<Operation>

INPUT2

Inverted value of INPUT2

INPUT1

Operation result

XORN

Exclusive NOR

(1) Operates the exclusive NOR of the current 
operation result and the inverted value of 
operand value, and sets the result to the 
operation result.

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

Name, Symbol, Function Example

N
am

e    S
ym

bol    F
unction

XOR

0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 0

0 1 1 0 1 0 0 1 1 0 0 1 0 1 0 1

1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

1 1 0 0 0 0 1 1 0 0 1 1 1 1 1 1

(18) Exclusive NOR      XORN(

Exclusive NOR <Programming example>
Operates the exclusive NOR of the “INPUT1” data and the inverted value 
of the operation result obtained by the logical product of the “INPUT2” data 
and the “INPUT3” data, and sets the result to the operation result.

LD INPUT1
XORN( INPUT2
AND INPUT3
)

<Operation>

INPUT2

INPUT3

Inverted value

INPUT1

Operation result  

(1) Operates the exclusive NOR of the current 
operation result and the inverted value of 
the operation result specified in 
parentheses, and sets the result to the 
operation result.

(2) Available data type is ANY_BIT type 
(BOOL type, WORD type, or DWORD type).

N
am

e    S
ym

bol    F
unction

Name, Symbol, Function Example

XORN(

XOR

AND

0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1

1 0 1 0 1 0 1 0 0 0 1 1 0 0 1 1

1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

0 1 1 1 0 1 1 1 0 1 1 0 0 1 1 0

1 1 0 1 1 1 0 1 1 1 0 0 1 1 0 0

IL language2-2  IL Language
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(19) Addition      ADD

ADD

Addition

(1) Operates the addition of the current 
operation result and the operand value, and 
sets the result to the operation result.

(2) The data type of the operands must be the 
same.

(3) Available data type is ANY_NUM type 
(REAL type, INT type, DINT type, UINT type 
or UDINT type).

(4) ENO is set to 0 if the result of operation 
exceeds the valid value range of the 
operands (only for SPH).

<Programming example>
Operates the addition of the current operation result and the “ADATA” 
data, and sets the result to the operation result.

ADD    ADATA

<Operation> Example of INT type data
 • When the result of operation falls within the valid value range
              Current operation       ADATA                  Operation result
              result     

  
 • When the result of operation exceeds the valid value range

Name, Symbol, Function Example

N
am

e   S
ym

bol
 F

unction

Note: 2) When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of all the data types used. 

Operation

Operation

Operation

1234 5678

32767 32767

   -32768    -32768

+ 6912

+

+

EN= 1 ENO= 1

EN= 1 ENO= 0

EN= 1 ENO= 0

-2

0Note: 1) The CPU performs no boundary processing 
when the operation result of operand types 
other than REAL exceeds the valid value 
range of the operands.  
Make sure that the operation result does not

         exceeds the valid value range of the 
operands.  The CPU performs boundary 
processing for REAL operands.

(20) Addition      ADD(

(1) Operates the addition of the current 
operation result and the operation result 
specified in parentheses, and sets the 
result to the operation result.

(2) The data type of the operands must be the 
same.

(3) Available data type is ANY_NUM type 
(REAL type, INT type, DINT type, UINT type 
or UDINT type).

(4) ENO is set to 0 if the result of operation 
exceeds the valid value range of the 
operands (only for SPH).

<Programming example>
Operates the addition of the current operation result and the operation 
result obtained by the addition of “INPUT1” and “INPUT2”, and sets the 
result to the operation result.

ADD( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data
• When the result of operation falls within the valid value range

• When the result of execution exceeds the valid value range

Name, Symbol, Function Example

ADD(

Addition

N
am

e  S
ym

bol
F

unction

+

+

+

EN=1

EN=1

EN=1

Result of operation 
specified in parentheses

Operation resultCurrent operation 
result

1234 5678 6912

32767

Operation

32767

-32768

Operation

 -32768

ENO=1

ENO=0

ENO=0

Operation

 -2

0

Note: 2) When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of all the data types used. 

Note: 1) The CPU performs no boundary processing 
when the operation result of operand types 
other than REAL exceeds the valid value 
range of the operands.  
Make sure that the operation result does not

         exceeds the valid value range of the 
operands.  The CPU performs boundary 
processing for REAL operands.
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(21) Subtraction      SUB

Operation result

(1) Operates the subtraction of the operand 
 value from the current operation result, and 

sets the result to the operation result.
(2) The data type of the operands must be the 

same.
(3) Available data type is ANY_NUM type 

(REAL type, INT type, DINT type, UINT type 
or UDINT type).

(4) ENO is set to 0 if the result of operation 
exceeds the valid value range of the 
operands (only for SPH).

(5) For REAL type data, when the operation 
results approaches 0 (zero) and cannot be 
expressed by REAL type, output value and 
EN0 become “0” and “1,” respectively (only 
for SPH). 

Name, Symbol, Function Example

Subtraction <Programming example>
Operates the subtraction of the “SDATA” value from the current operation 
result, and sets the result to the operation result.

N
am

e   S
ym

bol
F

unction

<Operation> Example of INT type data

 • When the result of execution falls within the valid value range

 • When the result of execution exceeds the valid value range

SDATASUBSUB

Current operation 
result

SDATA

-

-

EN=1

EN=1

5678
Operation

1234

Operation

50-32768

ENO=1

ENO=0

4444

32718

Note: 1) The CPU performs no boundary processing when the operation result of 
operand types other than REAL exceeds the valid value range of the 
operands.  Make sure that the operation result does not exceeds the valid 
value range of the operands.  The CPU performs boundary processing for 
REAL operands. 

2) When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of all the data types used. 

(22) Subtraction      SUB(

SUB(

Subtraction
<Programming example>
  Operates the subtraction of the sum of “INPUT1” and “INPUT2” from the 
  current operation result, and sets the result to the operation result.

SUB( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data

• When the result of execution falls within the valid value range

• When the result of execution exceeds the valid value range

(1) Operates the subtraction of the operation 
      result specified in parentheses from the 
      current operation result, and sets the result 
      to the operation result.
(2) The data type of the operands must be the 

same.
(3) Available data type is ANY_NUM type 

(REAL type, INT type, DINT type, UINT type 
or UDINT type).

(4) ENO is set to 0 if the result of operation 
exceeds the valid value range of the 
operands (only for SPH).

(5) For REAL type data, when the operation 
results approaches 0 (zero) and cannot be 
expressed by REAL type, output value and 
EN0 become “0” and “1,” respectively (only 
for SPH). 

N
am

e   S
ym

bol   F
unction

Name, Symbol, Function Example

Current operation 
result

Operation resultResult of operation 
specified in parentheses

Operation

1234

Operation

50-

EN=1

EN=1

-5678 4444

    -32768 32718

ENO=1

ENO=0

Note: 1) The CPU performs no boundary processing when the operation result of 
operand types other than REAL exceeds the valid value range of the 
operands.  Make sure that the operation result does not exceeds the valid 
value range of the operands.  The CPU performs boundary processing for 
REAL operands. 

2) When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of all the data types used. 
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(23) Multiplication      MUL

Name, Symbol, Function Example

MUL

Multiplication

(1) Operates the multiplication of the current 
operation result and the operand value, and 
sets the result to the operation result.

(2) The data type of the operands must be the 
same.

(3) When the operation result exceeds the 
boundary value of the data type, it is 
treated as follows: 
SPH: The boundary value of the data type 
is regarded as the operation result, and 
EN0 is set to “0.” 
SPS: No boundary processing is performed.

(4) Available data type is ANY_NUM type 
(REAL type, INT type, DINT type, UINT type 
or UDINT type).

(5) For REAL type data, when the operation 
results approaches 0 (zero) and cannot be 
expressed by REAL type, output value and 
EN0 become “0” and “1,” respectively (only 
for SPH). 

<Programming example>
  Operates the multiplication of the current operation result and the 
  “MDATA” data, and sets the result to the operation result.

MUL MDATA

<Operation> Example of INT type data

• When the result of operation falls within the valid value range

• When the result of operation exceeds the valid value range

N
am

e   S
ym

bol    F
unction

Current operation 
result

Operation resultMDATA

x

x

x

EN=1

EN=1

EN=1

Operation

10 2220

Operation

32767 32767

Operation

32767

222

32767

-32768 -32768

ENO=1

ENO=0

ENO=0

Note: When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of the data type.

(24) Multiplication      MUL(

<Programming example>
  Operates the multiplication of the current operation result and the sum of 
  the “INPUT1” and “INPUT2,” and sets the result to the operation result.

MUL( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data

• When the result of operation falls within the valid value range

• When the result of operation exceeds the valid value range

MUL(

222 x 10 2220

32767
Operation

x 32767 32767

   -32768

Operation

x 32767 -32768

Multiplication

(1) Operates the multiplication of the current 
      operation result and the operation result 
      specified in parentheses, and sets the 
      result to the operation result.
(2) The data type of the operands must be the 

same. 
(3) When the operation result exceeds the 

boundary value of the data type, it is 
treated as follows: 
SPH: The boundary value of the data type 
is regarded as the operation result, and 
EN0 is set to “0.” 
SPS: No boundary processing is performed.

(4) Available data type is ANY_NUM type 
  (REAL type, INT type, DINT type, UINT type 

or UDINT type).
(5) For REAL type data, when the operation 

results approaches 0 (zero) and cannot be 
expressed by REAL type, output value and 
EN0 become “0” and “1,” respectively (only 
for SPH). 

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

Current operation 
result

Result of operation 
specified in 
parentheses Operation

Operation result 

N
am

e   S
ym

bol    F
unction

Name, Symbol, Function Example

Note: When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of the data type.
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(25) Division      DIV

(1) Operates the division of the current 
 operation result by the operand value, and 

sets the result to the operation result.
(2) The data type of the operands must be the 
 same.
(3) When the operation result exceeds the 

boundary value of the data type, it is 
treated as follows: 
SPH: The boundary value of the data type 
is regarded as the operation result, and 
EN0 is set to “0.” 
SPS: No boundary processing is performed.

(4) Available data type is ANY_NUM type 
     (REAL type, INT type, DINT type, UINT type 
      or UDINT type).
(5) When SPH is used, if the divisor is 0, the 

maximum absolute value with the sign of 
the dividend is generated and ENO is set to 
0.

DIV

Division

Name, Symbol, Function

N
am

e    S
ym

bol    F
unction

Example

<Programming example>
  Operates the division of the current operation result by the “DDATA” 
  data, and sets the result to the operation result.

DIV DDATA

<Operation> Example of INT type data

• When the result of operation falls within the valid value range

• When the divisor is 0

Current operation 
result

Operation result

Operation

DDATA

3940

3940

EN= 1

EN= 1

÷

÷ 5 788

32767

ENO= 1

ENO= 0

Operation

0

(6) When SPS is used, SPS stops if divisor is 0 (zero) and data type is other than REAL.  If data type is REAL, “-NAN” or 
“INF” is output. 

(26) Division      DIV(

DIV(

Division

(1) Operates the division of the current 
operation result by the operation result 
specified in parentheses, and sets the 
result to the operation result.

(2) The data type of the operands must be the 
same.

(3) When the operation result exceeds the 
boundary value of the data type, it is 
treated as follows: 
SPH: The boundary value of the data type 
is regarded as the operation result, and 
EN0 is set to “0.” 
SPS: No boundary processing is performed.

(4) Available data type is ANY_NUM type 
(REAL type, INT type, DINT type, UINT type 
or UDINT type).

(5) If the divisor is 0, the maximum absolute 
value with the sign of the dividend is 
generated and ENO is set to 0. 

(6) When SPS is used, SPS stops if divisor is 0 
(zero) and data type is other than REAL.  If 
data type is REAL, “-NAN” or “INF” is output. 

<Programming example>
  Operates the division of the current operation result by the sum of the 
  “INPUT1” value and the “INPUT2” value, and sets the result to the 
  operation result.

DIV( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data

• When the result of operation falls within the valid value range

• When the divisor is 0

 N
am

e  S
ym

bol    F
unction

Name, Symbol, Function Example

Current operation 
result

Result of operation 
specified 
in parentheses

Operation result

÷

÷

EN= 1

EN= 1

788

32767

ENO= 1

ENO= 0

Operation

Operation

5

0

3940

3940
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(27) Comparison      GT

<Programming example>
  Operates the comparison (>) of the current operation result with the
  “NDATA” value, and sets the result (TRUE or FALSE) to the operation 
  result.

GT NDATA

<Operation> Example of INT type data

(1) Operates the comparison of the current 
 operation result as the left-hand side of the 

“>” operator with the operand value as the 
 right-hand side, and sets the result to the 

operation result.
(2) The type of the operation result is BOOL 

(TRUE or FALSE).
(3) The data type of the operands must be the 

same.
(4) Available data types are ANY_NUM type 

(REAL type, INT type, DINT type, UINT 
type, or UDINT type), ANY_BIT type 
(BOOL type, WORD type, or DWORD type), 
ANY_DATE type (DT type, DATE type, or 
TOD type), and TIME type (STRING type 
cannot be used).

Name, Symbol, Function Example

GT

Comparison

N
am

e    S
ym

bol    F
unction

>

Current operation 
result

Operation result
Operation

NDATA

>

>

1234 1111

1234 1234

TRUE 

FALSE

1234 2000 FALSE
Operation

Operation

Note: When SPS is used, neither BOOL type, 
ANY_DATE type nor STRING type can be 
used. 

(28) Comparison      GT(

>

>

>

Name, Symbol, Function Example

GT(

Comparison <Programming example>
  Operates the comparison (>) of the current operation result with the 
  sum of the “INPUT1” value and the “INPUT2” value, and sets the result 
  (TRUE or FALSE) to the operation result.

GT( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data

(1) Operates the comparison of the current 
operation result as the left-hand side of the 
“>” operator with the operation result 
specified in parentheses as the right-hand 
side, and sets the result to the operation 
result.

(2) The type of the operation result is BOOL 
     (TRUE or FALSE).
(3) The data type of the operands must be the 

same.
(4) Available data types are ANY_NUM type 
 (REAL type, INT type, DINT type, UINT 

type, or UDINT type), ANY_BIT type 
(BOOL type, WORD type, or DWORD type), 
ANY_DATE type (DT type, DATE type, or 
TOD type), and TIME type (STRING type 
cannot be used).

N
am

e    S
ym

bol    F
unction

Current operation 
result

Result of operation 
specified 
in parentheses

Operation result

1234 1111

1234 1234

1234 2000

TRUE 

FALSE

FALSE

Operation

Operation

Operation

Note: When SPS is used, neither ANY_DATE type 
nor STRING type can be used. 

IL language 2-2  IL Language



2-20

(29) Comparison      GE

≥

≥

≥

TRUE 

TRUE 

FALSE

(1) Operates the comparison of the current 
      operation result as the left-hand side of the
      “≥” operator with the operand value as the 
      right-hand side, and sets the result to the 
      operation result.
(2) The type of the operation result is BOOL 
     (TRUE or FALSE).
(3) The data type of the operands must be the 
     same.
(4) Available data types are ANY_NUM type 
     (REAL type, INT type, DINT type, UINT type, 
     or UDINT type), ANY_BIT type (BOOL type, 
     WORD type, or DWORD type), ANY_DATE 
     type (DT type, DATE type, or TOD type), 
     and TIME type (STRING type cannot be 
     used).

<Programming example>
  Operates the comparison (≥) of the current operation result with the 
  “NDATA” value, and sets the result (TRUE or FALSE) to the operation 
  result.

GE NDATA

<Operation> Example of INT type data

1234

1234

1234

Current operation 
result

Operation resultNDATA

1111

1234

2000

Operation

Operation

Operation

ExampleName, Symbol, Function

GE

Comparison

N
am

e    S
ym

bol    F
unction

Note: When SPS is used, neither BOOL type, 
ANY_DATE type nor STRING type can be 
used. 

(30) Comparison      GE(

≥

≥

≥

GE(

 Comparison
<Programming example>
  Operates the comparison (≥) of the current operation result with the sum 
  of the “INPUT1” value and the “INPUT2” value, and sets the result 
  (TRUE or FALSE) to the operation result.

GE( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data

(1) Operates the comparison of the current 
operation result as the left-hand side of the 
“≥” operator with the operation result 
specified in parentheses as the right-hand 
side, and sets the result to the operation 
result.

(2) The type of the operation result is BOOL 
(TRUE or FALSE).

(3) The data type of the operands must be the 
same.

(4) Available data types are ANY_NUM type 
(REAL type, INT type, DINT type, UINT type, 
or UDINT type), ANY_BIT type (BOOL type, 
WORD type, or DWORD type), ANY_DATE 
type (DT type, DATE type, or TOD type), 
and TIME type (STRING type cannot be 
used).

N
am

e   S
ym

bol    F
unction

Name, Symbol, Function Example

Current operation 
result

Result of operation 
specified in 
parentheses

Operation result

1234 1111

1234 1234

1234 2000

Operation

Operation

Operation

TRUE 

TRUE 

FALSE

Note: When SPS is used, neither ANY_DATE type 
nor STRING type can be used. 
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(31) Comparison      EQ

=

=

=

Name, Symbol, Function Example

EQ

Comparison <Programming example>
  Operates the comparison (=) of the current operation result with the 
   “NDATA” value, and sets the result (TRUE or FALSE) to the operation 
  result.

EQ NDATA

<Operation> Example of INT type data

(1) Operates the comparison of the current 
operation result as the left-hand side of the 
“=” operator with the operand value as the 
right-hand side, and sets the result to the 
operation result.

(2) The type of the operation result is BOOL 
(TRUE or FALSE).

(3) The data type of the operands must be the 
same.

(4) Available data types are ANY_NUM type 
(REAL type, INT type, DINT type, UINT type, 
or UDINT type), ANY_BIT type (BOOL type, 
WORD type, or DWORD type), ANY_DATE 
type (DT type, DATE type, or TOD type), 
and TIME type (STRING type cannot be 
used).

N
am

e  S
ym

bol    F
unction

1234 1111

1234 1234

1234 2000

Current operation 
result

Operation result

FALSE

TRUE 

FALSE

Operation

Operation

Operation

Note: When SPS is used, neither ANY_DATE type 
nor STRING type can be used. 

(32) Comparison      EQ(

=

=

=

(1) Operates the comparison of the current 
operation result as the left-hand side of the 
“=” operator with the operation result 
specified in parentheses as the right-hand 
side, and sets the result to the operation 
result.

(2) The type of the operation result is BOOL 
(TRUE or FALSE).

(3) The data type of the operands must be the 
same.

(4) Available data types are ANY_NUM type 
(REAL type, INT type, DINT type, UINT type, 
or UDINT type), ANY_BIT type (BOOL type, 
WORD type, or DWORD type), ANY_DATE 
type (DT type, DATE type, or TOD type), 
and TIME type (STRING type cannot be 
used).

EQ(

Comparison

Name, Symbol, Function Example

<Programming example>
  Operates the comparison (=) of the current operation result with the sum 
  of the “INPUT1” value and the “INPUT2” value, and sets the result 
  (TRUE or FALSE) to the operation result.

EQ( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data

Current operation 
result

Result of operation 
specified in 
parentheses

Operation result

1234

1234

1234

N
am

e   S
ym

bol    F
unction

1111

1234

2000

FALSE

TRUE

FALSE
Operation

Operation

Operation

Note: When SPS is used, neither ANY_DATE type 
nor STRING type can be used. 
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(33) Comparison      NE

≠

≠

≠

<Programming example>
  Operates the comparison (≠) of the current operation result with the 
  “NDATA” value, and sets the result (TRUE or FALSE) to the 
  operation result.

NE NDATA

<Operation> Example of INT type data

(1) Operates the comparison of the current 
operation result as the left-hand side of the 
“≠” operator with the operand value as the 
right-hand side, and sets the result to the 
operation result.

(2) The type of the operation result is BOOL 
(TRUE or FALSE).

(3) The data type of the operands must be the 
same.

(4) Available data types are ANY_NUM type 
(REAL type, INT type, DINT type, UINT type, 
or UDINT type), ANY_BIT type (BOOL type, 
WORD type, or DWORD type), ANY_DATE
type (DT type, DATE type, or TOD type), 
and TIME type (STRING type cannot be 
used).

N
am

e     S
ym

bol     F
unction

Name, Symbol, Function Example

NE

Comparison

Current operation 
result

Operation resultNDATA 

1234

1234

1234

1111

1234

2000

TRUE 

FALSE

TRUE 
Operation

Operation

Operation

Note: When SPS is used, neither ANY_DATE type 
nor STRING type can be used. 

(34) Comparison      NE(

≠

≠

≠

<Programming example>
  Operates the comparison (≠) of the current operation result with the sum 
  of the “INPUT1” value and the “INPUT2” value, and sets the result 
  (TRUE or FALSE) to the operation result.

NE( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data

(1) Operates the comparison of the current 
      operation result as the left-hand side of the 
      “≠” operator with the operation result 
      specified in parentheses as the right-hand 
      side, and sets the result to the operation 
      result.
(2) The type of the operation result is BOOL 

(TRUE or FALSE).
(3) The data type of the operands must be the 

same.
(4) Available data types are ANY_NUM type 

(REAL type, INT type, DINT type, UINT type, 
or UDINT type), ANY_BIT type (BOOL type, 
WORD type, or DWORD type), ANY_DATE 
type (DT type, DATE type, or TOD type), 
and TIME type (STRING type cannot be 
used).

N
am

e   S
ym

bol      F
unction

Name, Symbol, Function Example

NE(

Comparison

Current operation 
result

Result of operation 
specified in 
parentheses

Operation result

1234 1111

1234 1234

1234 2000

TRUE 

FALSE

TRUE 

Operation

Operation

Operation

Note: When SPS is used, neither ANY_DATE type 
nor STRING type can be used. 

IL language2-2  IL Language



2-23

(35) Comparison      LE

≤

≤

≤

<Programming example>
  Operates the comparison (≤) of the current operation result with the 
  “NDATA” value, and sets the result (TRUE or FALSE) to the operation 
  result.

LE NDATA

<Operation> Example of INT type data

(1) Operates the comparison of the current 
operation result as the left-hand side of the 
“≤” operator with the operand value as the 
right-hand side, and sets the result to the 
operation result.

(2) The type of the operation result is BOOL 
(TRUE or FALSE).

(3) The data type of the operands must be the 
same.

(4) Available data types are ANY_NUM type 
(REAL type, INT type, DINT type, UINT type, 
or UDINT type), ANY_BIT type (BOOL type, 
WORD type, or DWORD type), ANY_DATE 
type (DT type, DATE type, or TOD type), 
and TIME type (STRING type cannot be 
used).

Name, Symbol, Function Example

LE

Comparison

N
am

e   S
ym

bol     F
unction

Current operation 
result

Operation resultNDATA

1234 1111

1234 1234

1234 2000

FALSE

TRUE 

TRUE 
Operation

Operation

Operation

Note: When SPS is used, neither BOOL type, 
ANY_DATE type nor STRING type can be 
used. 

(36) Comparison      LE(

≤

≤

≤

(1) Operates the comparison of the current 
      operation result as the left-hand side of the 
      “≤” operator with the operation result 
      specified in parentheses as the right-hand 
      side, and sets the result to the operation 
      result.
(2) The type of the operation result is BOOL 

(TRUE or FALSE).
(3) The data type of the operands must be the 

same.
(4) Available data types are ANY_NUM type 

(REAL type, INT type, DINT type, UINT type, 
or UDINT type), ANY_BIT type (BOOL type, 
WORD type, or DWORD type), ANY_DATE 
type (DT type, DATE type, or TOD type), 
and TIME type (STRING type cannot be 
used).

<Programming example>
  Operates the comparison (≤) of the current operation result with the 
  sum of the “INPUT1” value and the “INPUT2” value, and sets the 
  result (TRUE or FALSE) to the operation result.

LE( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data

Name, Symbol, Function Example

N
am

e   S
ym

bol     F
unction

LE(

Comparison

Current operation 
result

Result of operation 
specified in 
parentheses

Operation result

Operation

Operation

Operation

1234 1111

1234 1234

1234 2000

FALSE

TRUE 

TRUE 

Note: When SPS is used, neither ANY_DATE type 
nor STRING type can be used. 
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(37) Comparison      LT

<

<

<

(1) Operates the comparison of the current 
      operation result as the left-hand side of the 
      “<” operator with the operand value as the 
      right-hand side, and sets the result to the 
      operation result.
(2) The type of the operation result is BOOL 

(TRUE or FALSE).
(3) The data type of the operands must be the 

same.
(4) Available data types are ANY_NUM type 

(REAL type, INT type, DINT type, UINT 
type, or UDINT type), ANY_BIT type 
(BOOL type, WORD type, or DWORD type), 
ANY_DATE type (DT type, DATE type, or 
TOD type), and TIME type (STRING type 
cannot be used).

<Programming example>
  Operates the comparison (<) of the current operation result with the 
  “NDATA” value, and sets the result (TRUE or FALSE) to the operation 
  result.

LT NDATA

<Operation> Example of INT type data

Name, Symbol, Function Example

LT

Comparison

N
am

e   S
ym

bol   F
unction

NDATACurrent operation 
result

Operationresult

1234

1234

1234

1111

1234 FALSE

2000 TRUE 
Operation

Operation

Operation

FALSE

Note: When SPS is used, neither BOOL type, 
ANY_DATE type nor STRING type can be 
used. 

(38) Comparison      LT(

<

<

<

Name, Symbol, Function Example

(1) Operates the comparison of the current 
operation result as the left-hand side of the 
“<” operator with the operation result 
specified in parentheses as the 
right-hand side, and sets the result to the 
operation result.

(2) The type of the operation result is BOOL 
(TRUE or FALSE).

(3) The data type of the operands must be the 
same.

(4) Available data types are ANY_NUM type 
(REAL type, INT type, DINT type, UINT type, 
or UDINT type), ANY_BIT type (BOOL type, 
WORD type, or DWORD type), ANY_DATE 
type (DT type, DATE type, or TOD type), 
and TIME type (STRING type cannot be 
used).

<Programming example>
  Operates the comparison (<) of the current operation result with the sum 
  of the “INPUT1” value and the “INPUT2” value, and sets the result 
  (TRUE or FALSE) to the operation result.

LT( INPUT1
ADD INPUT2
)

<Operation> Example of INT type data
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LT(

Comparison

Current operation 
result

Result of operation 
specified in 
parentheses

Operation result

1234 1111

1234 1234

1234 2000

FALSE

FALSE

TRUE 
Operation

Operation

Operation

Note: When SPS is used, neither ANY_DATE type 
nor STRING type can be used. 

IL language2-2  IL Language
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(39) Unconditional jump      JMP

JMP

Unconditional jump

(1) Jumps to the step specified by the label of 
the operand.  The instructions following the 
JMP instruction are not executed.

<Programming example>
  Jumps unconditionally from “JMP END” to the instruction that is labeled 
  “END.”

 Common 
 processing 
 block
JMPC  ERROR_1

 Processing 1

 Processing 2

END:

ERROR_1:

Name, Symbol, Function Example
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JMP  END

(40) TRUE conditional jump      JMPC

Name, Symbol, Function Example

JMPC

TRUE conditional jump

(1) Jumps to the step specified by the label of 
      the operand when the current operation 
      result is TRUE.  The instruction following 
      this instruction is executed if the current 
      operation result is FALSE.

<Programming example>
  Jumps from “JMPC ERROR” to the instruction that is labeled 
  “ERROR” if either “INPUT1” or “INPUT2” is TRUE.

LD INPUT1
OR INPUT2
JMPC ERROR

ST OUTPUT
AND XP4

ERROR:
LD FLAG
ST STATE

N
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unction

Note: “INPUT1” and “INPUT2” are 
assumed to be BOOL type.

 TRUE

IL language
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(41) FALSE conditional jump      JMPCN

<Programming example>
  Jumps from “JMPCN ERROR” to the instruction that is labeled “ERROR” 
  if either “INPUT1” or “INPUT2” is FALSE.

LD INPUT1
AND INPUT2
JMPCN ERROR
ST OUTPUT
ERROR:
LD FLAG
ST STATE

JMPCN

 FALSE conditional jump

(1) Jumps to the step specified by the label of 
the operand when the current operation 
result is FALSE.  The instruction following 
this instruction is executed if the current 

 operation result is TRUE.
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Name, Symbol, Function Example

FALSE

Note: When SPS is used, only LD, CAL, JMP or RET instruction can be used just 
after a label. 

(42) Unconditional call      CAL

IN1

IN2
OUT1

FB

FB_1Call

Name, Symbol, Functioninsert figure Example

<Programming example>
Executing “CAL FB_1” unconditionally calls the function block “FB_1.”  

    An instruction that passes a parameter to the input terminal is required 
    before the CAL instruction, and an instruction that receives a parameter 
    from the output terminal is required after the CAL instruction.

LD INPUT1
ST FB_1.IN1
LD INPUT2
ST FB_1.IN2
CAL FB_1
LD FB_1.OUT1
ST OUTPUT1

N
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CAL

Unconditional call

(1) Calls unconditionally the function block 
specified in the operand.

IL language2-2  IL Language
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(43) TRUE conditional call      CALC

IN1

IN2

OUT1

FB

FB_1Call

TRUE conditional call 

CALC

<Programming example>
Calls the function block “FB_1” if “FBCALL” is TRUE.  

    An instruction that passes a parameter to the input terminal is required 
    before the CAL instruction, and an instruction that receives a parameter 
    from the output terminal is required after the CAL instruction.

LD INPUT1
ST FB_1.IN1
LD INPUT2
ST FB_1.IN2
LD FBCALL
CALC FB_1
LD FB_1.OUT1
ST OUTPUT1

(1) Calls the function block specified in the 
operand if the current operation result is 
TRUE. 
If the current operation result is FALSE, 
the function block is not called and the next 
sequential instruction is executed.

N
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e    S
ym

bol           F
unction

Name, Symbol, Function Example

(44) FALSE conditional call      CALCN

IN1

IN2

OUT1

FB

FB_1Call

FALSE conditional call <Programming example>
Calls the function block “FB_1” if “FBCALL” is FALSE.  An instruction that 

    passes a parameter to the input terminal is required before the CAL 
    instruction, and an instruction that receives a parameter from the output 
    terminal is required after the CAL instruction.

LD INPUT1
ST FB_1.IN1
LD INPUT2
ST FB_1.IN2
LD FBCALL
CALCN FB_1
LD FB_1.OUT1
ST OUTPUT1

CALCN

(1) Calls the function block specified in the 
operand if the current operation result is 
FALSE.  
If the current operation result is TRUE, the 
function block is not called and the next 
sequential instruction is executed.
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Name, Symbol, Function Example

IL language 2-2  IL Language



2-28

(45) Unconditional return      RET

Unconditional return

(1) Returns unconditionally to the instruction 
immediately following the instruction that 
called the current program (e.g., CAL).
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Example

RET

<Programming example>

Name, Symbol, Function

LD       INPUT1
AND PSWICH
ST       IN2

LD       OUT1
ST       OUTPUT1
RET

User-supplied function block

(46) TRUE conditional return      RETC

RETC

TRUE conditional return

(1) Returns unconditionally to the instruction 
      immediately following the instruction that 
      called the current program (e.g., CAL) if the 
      current operation result is TRUE.  
      The next sequential instruction is executed 
      if the current operation result is FALSE.

Name, Symbol, Function Example

<Programming example>

LD INPUT1
AND PSWICH
ST IN2

LD OUT1
ST OUTPUT1
AND FLAG7
RETC
LD INPUT2

RET

 User-supplied function block
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IL language 2-2  IL Language

(47) FALSE conditional return      RETCN

 FALSE conditional return

(1) Returns unconditionally to the instruction 
immediately following the instruction that 
called the current program (e.g., CAL) if the 
current operation result is FALSE.  
The next sequential instruction is executed 
if the current operation result is TRUE.

RETCN

N
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Name, Symbol, Function Example

<Programming example>

LD INPUT1
AND PSWICH
ST IN2

LD OUT1
ST OUTPUT1
AND FLAG7
RETCN
LD INPUT2

RET

 User-supplied function block
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<Examples of ST language>

*: Statements, conditional expressions, and executable statements must be separated by at least one space character.

2-3  ST Language ST language

The ST language consists of operators and statements.
Operators perform basic operations such as arithmetic or
comparison operations.  Statements specify the sequence of

program execution and the flow of program control.
ST language is a structured text language that is composed
of a combination of these operators and statements.

2-3-1 ST operators

.oN noitarepO rotarepO epyTataD noitpircseD
elpmaS

eulaV
ecnedecerP

1 sesehtneraP )noisserpxe( )5+4(*)3+2( 54 tsehgiH

2 noitcnuF emannoitcnuF
)retemarap(

)A(NL
)Y,X(XAM

3 noitaitnenopxE ** )tnenopxe,esab(LAER 0.4**0.3 1+E1.8

4 noisrevningiS - LAER,TNID,TNI )01=1ooV(1ooV- 01-

5 tonlacigoL TON DROWD,DROW,LOOB foTONlacigoL
tsilhcae

ESLAF

6 noitacilpitluM * LAER,TNIDU,TNIU,TNID,TNI 3*01 03

7 noisiviD / LAER,TNIDU,TNIU,TNID,TNI 2/6 3

8 redniamernoisiviD DOM TNIDU,TNIU,TNID,TNI 01DOM71 7

9 noitiddA + LAER,TNIDU,TNIU,TNID,TNI 3+2 5

01 noitcartbuS - LAER,TNIDU,TNIU,TNID,TNI 2-4 2

11 nosirapmoC =>,=<,>,< GNIRTSgnidulcxe(yratnemelE
)epyt

21>4 ESLAF

21 ytilauqE = GNIRTSgnidulcxe(yratnemelE
)epyt

h2d1#T=h62#T EURT

31 ytilauqenI >< GNIRTSgnidulcxe(yratnemelE
)epyt

61><8 EURT

41 tcudorplacigoL DNA,& DROWD,DROW,LOOB ESLAF&EURT ESLAF

51 roevisulcxE ROX DROWD,DROW,LOOB ESLAFROXEURT EURT

61 ddalacigoL RO DROWD,DROW,LOOB ESLAFROEURT EURT tsewoL

Comment
A comment begins with “(*”and ends
with“*).”

Conditional expression
A conditional expression
consists of variables, an
operator (e.g., >), and
immediate values.

A control statement, which is made up of
statements, conditional expressions, and
executable statements, is terminated by
a semicolon (“;”).

Executable statement
An executable statement
consists of variables,
operators, and an
assignment statement.

Statement Statement
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2-3-2 ST statements

tamroF noitpircseD egaP

=:
.tnemetatstnemngissA

elbairavehtotedisdnah-thgirehtnoeulavciremunro,elbairav,noisserpxeehtfoeulavehtsngissA
.edisdnah-tfelehtno

13-2P

FI
.noitidnoC

.eurtsinoisserpxelanoitidnocehtfitnemetatselbatucexeehtsetucexE
23-2P

ESAC
.noitidnoC

lanoitidnocehtfoeulavehtotgnidroccadetucexeebottnemetatselbatucexeehtstceleS
.noisserpxe

33-2P

ROF
.tnemetatsnoitaretI

dna,eulavlanif,eulavlaitiniehtotgnidroccatnemetatselbatucexeehtsetucexeyldetaepeR
.eulavlatnemercedrolatnemercni

43-2P

ELIHW
.tnemetatsnoitaretI

.eurtsinoitidnocpoolehtelihwtnemetatselbatucexeehtsetucexeyldetaepeR
53-2P

TAEPER
.tnemetatsnoitaretI

.eurtsinoitidnocpoolehtlitnutnemetatselbatucexeehtsetucexeyldetaepeR
53-2P

NRUTER
.tnemetatsnruteR

.UOPgnillacehtotkcolbnoitcnufronoitcnufdellacehtmorflortnocsnruteR
63-2P

TIXE
.tnemetatstixE

.poolnoitaretinatixeotdesU
63-2P

2-3-3 ST language statements

(1) Assignment statement (:=)

N
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<Statement construction>
   variable := expression, variable, or numeric value;

<Programming examples>
• Assigning the average of a, b, and c to v

v := (a + b + c)/3;
• Assigning numeric value 52 to v

v := 52;
• Assigning the value of m to v.

v := m;

(1) The expression on the right-hand side 
consists of operands, and instructions.  
The operands may be characters, variables, 
function calls, or other expressions.

(2) The precedence of expression evaluation is 
determined by the operators involved; the 
operator with the highest precedence is 
applied to its operand first.  This evaluation 
process is repeated until the evaluation 
ends.  (See the operator summary charts 
on the previous pages for the precedence 
of the operators.)

(3) The variable on the left-hand side and the 
expression on the right-hand side of an 
assignment statement must be of the same 
data type.  When assigning data of a data 
type different from that of the target 
variable, it is necessary to convert the data 
type using a type conversion function.

Assignment statement

:=

Name, Symbol, Function Example

ST language 2-3  ST Language
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(2) IF statement

<Statement constructions>
(1) IF, THEN construction

 IF <conditional expression> THEN <executable statement>;
 END_IF;

The executable statement is executed 
when the conditional 
expression evaluates to be true.  
Nothing is executed if the conditional 
expression evaluates to be false.

(2) IF, ELSE construction

 IF <conditional expression> THEN <executable statement 1>;
     ELSE <executable statement 2>;
 END_IF;

The executable statement 1 is executed 
when the conditional expression 
evaluates to be true.  
The executable statement 2 is executed 
when the conditional 
expression evaluates to be false.

(3) IF, ELSIF construction

 IF <conditional expression1> THEN <executable statement 1>;
    ELSIF <conditional expression2> THEN <executable statement 2>;
    ELSIF <conditional expression3> THEN <executable statement 3>;

 
END_IF;

The executable statement 1 is executed when the conditional 
expression 1 evaluates to be true.
The executable statement 2 is executed when the conditional 
expression 2 evaluates to be true.
The executable statement 3 is executed when the conditional 
expression 3 evaluates to be true.
Nothing is executed if none of the conditional expressions evaluate 
to be true.

<Programming examples>
The sample program shown below assigns 10 to M if N = 0, 20 to M 
if N = 1, 30 to M and 40 to L if N = 2. * 
It assigns 123 to M if N has a value other than 0, 1, and 2.

IF  N=0  THEN  M:= 10;
ELSIF  N= 1  THEN  M:= 20;
ELSIF  N= 2
      THEN   M:= 30;

                L:= 40;
ELSE  M:= 123;
END_IF;

IF statement

} *Example of two or more executable 
statements for a single conditional expression:

True

False

Executable 
statement 1

Executable 
statement 2

Executable 
statement 3

True

True

True

True

False

False

False

False

Conditional 
expression

Conditional 
expression

Conditional 
expression 1

Conditional 
expression 2

Conditional 
expression 3

Executable 
statement

Executable 
statement 1

Executable 
statement 2

IF

(1) The executable statement is executed if the 
      conditional expression evaluates to be true.
(2) The conditional expression can contain only 
      the data that evaluates to BOOL type data.
(3) An IF statement must always be paired with 
      an END_IF statement.
(4) A single conditional expression may have 
      two or more executable statements.
(5) The conditional expression may be a 
 variable of type BOOL.
(6) Up to eight levels of nesting are allowed. 

Even the FOR and CASE statements in the 
IF statement are counted in the nesting 
depth.
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Name, Symbol, Function Example
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(3) CASE statement
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<Statement construction>

CASE <conditional expression> OF
<selection value 1>: <executable statement 1>;
<selection value 2>: <executable statement 2>;

    <selection value m>: <executable statement m>
ELSE <executable statement n>;
END_CASE;

(1) The executable statement to be executed is 
selected according to the value is executed 
if the conditional expression evaluates to be 

      true.
(2) Only INT type data is allowed for the

conditional expression and selection values.
(3) A CASE statement must always be paired 
    with OF and END_CASE statements.
(4) A single conditional expression may have 

two or more executable statements.
(5) Up to eight levels of nesting are allowed. 

Even the IF and FOR statements in the
CASE statement are counted in the nesting 
depth.

(6) An enum type (example, 1,2,2,...) or range 
type (example, 1..10) may be used for the 
selection values.

CASE statement

CASE

Selection 
value 1 ?

NO

YES

NO

YES

NO

YES

Executable 
statement 2

Executable 
statement n

Executable 
statement m

Executable 
statement 1

<Programming example>
This program assigns 1 to signal when v (an average of a, b, and c) 
= 10, 2 when V = 20, 3 when V = any of a range of 21 to 31, and 
0 in other cases.

v:= (a + b + c)/ 3 ; 
CASE    v   OF

10: signal :=1;
20: signal :=2;
21..30: signal :=3;

ELSE   signal :=0;
END_CASE;

Selection 
value 2 ?

Selection 
value m ?

Name, Symbol, Function Example
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(4) FOR statement

Name, Symbol, Function Example
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<Statement construction>

FOR <a:=initial value> TO <final value> BY <incremental  value> DO
<executable statement>

END  FOR;

(1) The FOR statement performs loop 
processing.  The loop conditions are given 
by the initial value, final value, and 
incremental value.

(2) The type of data that can be used as the 
initial value, final value, and incremental 
value is ANY_INT type 
(INT, DINT, UNIT, or UDINT).

(3) A FOR statement must always be paired 
with TO, BY, DO, and END_FOR 
statements.

(4) Up to eight levels of nesting are allowed. 
Even the IF and CASE statements in the
FOR statement are counted in the nesting 
depth.

FOR

FOR statement

<Programming example>
The sample program shown below assigns the value of b to array f at 
every other index positions starting at a = 1.
(a=1, a=3, a=5, a=7, a=9)

FOR   a:=1   TO   10   BY   2   DO
f [a]:=b;

END  FOR; 

Loop variable
≥final value

True

False

Executable statement

Loop variable (initial value)

Loop variable +
incremental value

2-3  ST Language ST language
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(5) WHILE statement
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Name, Symbol, Function Example

<Statement construction>

WHILE <loop condition> DO
<executable statement>;

END_WHILE;

(1) The WHILE statement performs loop 
 processing.  It executes the executable 

statement while its loop condition evaluates
to be true.

(2) A WHILE statement must always be paired 
     with DO and END_WHILE statements.

Note) If a repeat condition has been false 
before the loop processing is executed, 
no Execution statement is processed.

WHILE

WHILE statement

<Programming example>
The sample program shown below divides the value of b by 2 while 
b > 1 and assigns the result (quotient) to b.  The fractional part of the 
quotient is truncated b.

a:=1;
WHILE   b>1   DO

b:=b/2;
f[a]:=b;

a:=a+1;
END_WHILE;

Executable statement

Loop 
conditional 
expression

True

False

(6) REPEAT statement
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Name, Symbol, Function Example

REPEAT

(1) The REPEAT statement performs loop 
processing.  It executes the executable 
statement until its loop condition evaluates 
to be true.

(2) A REPEAT statement must always be 
paired with UNTIL and END_REPEAT 
statements.

Note) Even if the value for a final condition 
has been true before the loop 
processing is executed, the execution 
statement is always processed more 
than one time.

<Statement construction>

REPEAT
<executable statement>;
UNTIL <final condition>

END_REPEAT;

REPEAT statement

Executable statement

Final condition
expression

True

False

<Programming example>
The sample program shown below computes a sum of numbers from 
1 to 10.

a:=1;
total:=0;
REPEAT

total:=total+a;
a:=a+1;
UNTIL   a >10

END_REPEAT;

2-3  ST LanguageST language
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(7) RETURN statement
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Name, Symbol, Function Example

RETURN

RETURN statement
<Statement construction>

RETURN;

<Programming example>
When returning control to the user function “FUNCT”

(1) The RETURN statement returns control 
from a user function or usr function block to 
the calling POU.

FUNCT

INBOOL INT

IF  IN=TRUE
THEN    FUNCT:=500; (* Sets the return value to 500 *)

RETURN;
END_IF;
FUNCT:=100;
RETURN;

FUNCT returns 500 if IN is true 
and 100 if IN is false.

       Function of <FUNCT> 

(* Returns without executing the *)
(* following statements *)

(8) EXIT statement
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Name, Symbol, Function Example

EXIT

(1) The EXIT statement terminates processing 
     and returns control to the statement 
     immediately following the loop construction 
     in which the EXIT statement is used.

<Statement construction>
EXIT;

<Programming examples>
The sample program shown below exits the loop when M + N 
becomes greater than 20 where M is the initial value.

(* Exiting from a FOR loop *)
FOR   N:=1   TO   10   BY   1   DO
M:=M+N ;
IF   M > 20   THEN   EXIT ;
END_IF ;
END_FOR ;

(* Exiting from a WHILE loop *)
N:=1 ;
WHILE   N <= 10   DO ;
M:=M+N ;
IF   M > 20   THEN   EXIT ;
END_IF ;
N:=N+1;
END_WHILE ;

(* Exiting from a REPEAT loop *)
N:=1 ;
REPEAT
M:=M+N ;
IF   M > 20   THEN   EXIT ;
END_IF ;
N:=N+1 ;
UNTIL   N > 10
END_REPEAT ;

EXIT statement

ST language2-3  ST Language
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2-4  LD LanguageLD language

LD language is a graphical language that consists of
contacts and coils that are connected to two vertical bus
lines.  LD language are used with FBD language in

<Examples of LD language>

Note: The graphical languages supported by the MICREX-SX series are of the free-layout format.  Multiple circuits may be laid
out in any location on a work sheet.

2-4-1 LD language

Normal open contact (NO contact) 1

1

1

1

1

1

1

1

1

0

Normal close contact (NC contact)

Coil

Inverted coil

Set

Reset

Connect to “connector name”

Source of jump

Label of jump destination

Connect from “connector name”

1Return

Instruction No. of stepsName Page

S

R

“connector name”

RETURN

“label name”

“label name”  :

“connector name”

P2-38

P2-38

P2-38

P2-38

P2-39

P2-39

P2-39

P2-39

P2-40

P2-40

P2-40

Circuit number
Specifies the order in which
the circuit is to be
processed.

Comment
Comments may appear in any location
on the worksheet.

applications where timers, counters, and applications
instructions are to be used.
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2-4-2 LD language instructions

(1) Normal open contact (NO contact), normal close contact (NC contact), and coil

Name, Symbol, Function Example
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<Programming example>
Variable representation example

Variable name Variable name

*: There is no restriction on the number of contacts in both row and column 
directions.

(1) These symbols denote NO contacts, NC 
contacts, and coils, respectively.  Their 
address may be designated by variables or 
direct addressing representations.

(2) There is no restriction on the number of 
contacts that can be assigned to the same 
address.

(3) Available data type is BOOL type.

NO contact NC contact coil SW1 SW2 SW3

SW4

LAMP

NO contact, NC contact, coil

(2) Inverted coil

Name, Symbol,  Function Example
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<Programming example>

(1) The inverted coil generates the inverted 
value of a boolean object.

Inverted coil

Equivalent

   The upper and lower circuits are equivalent.

SW1 SW2 SW3 SW4 SW5 FLAG

FLAGSW1

SW2

SW3

SW4

SW5

2-4  LD Language LD language
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(3) Set coil, reset coil

Name, Symbol, Function Example
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<Programming examples>
• Reset-prioritized circuit

• Set-prioritized circuit

(1) The set coil turns on when its set input 
goes on and remains on when the set 
input goes off.  The set coil turns off when 
its reset input goes on.

(2) A pair of set and reset coils are referenced 
by the same variable.

Set coil, reset coil

S R

SW1

SW2

Timing chart

Timing chart

SW1

SW2

S

R

LAMP1

LAMP1

LAMP1

SW3

SW4

SW3

SW4

R

S

LAMP2

LAMP2

LAMP2

(4) Connector

Name, Symbol, Function Example
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<Programming examples>
• The sample circuit shown below assumes that the source is connected to 

the destination.

• Example of using one output connector and two input connectors having 
the same name.

(1) Connectors substitute lines.  The output 
and input connectors must be given the 
same name.

(2) There can be one output connector and two 
or more input connectors with the same 
name.

(3) A connector name must be not longer than 
30 1-byte characters or 15 2-byte 
characters.

Note: Connectors must be described so that 
they are completed on a single work 
sheet. 

Connector

“connector 
 name”

“connector 
 name”

Connect to 
“connector name” 

Connect from 
“connector name”

ABC

ABC

XYZ

XYZ

XYZ

  

Output connector Input connector

2-4  LD LanguageLD language
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(5) Jump

Name, Symbol, Function Example
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<Programming example>

Processing 1:       Jump destination label 

Note: The source and destination circuits must be described separately.

<Operation>
Program execution causes a jump to Processing 1  and circuit 012 
is processed when condition 1 turns on.  Circuit 011 is skipped.

(1) The jump instruction transfers control from 
the jump source to the jump destination.

(2) The label name of the jump destination can 
be up to 30 1-byte characters 
(or 15 2-byte characters).

Jump

Jump destination label
(jump source)

Jump destination label :
(jump destination)

001

010
 Condition 1

Processing 1

012

011

(6) Return

Name, Symbol, Function Example

N
am

e   S
ym

bol         F
unction

(1) The return instruction returns control from 
a user function or user function block to the 
calling POU.

Return

Programming processing

RETURN

RETURN

2-4  LD Language LD language
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2-5  FBD LanguageFBD language

The FBD language allows block diagrams to be used to
represent programs.  FBD language clearly show the
relationship between arithmetic instructions and input/output

and visually show the flow of operation.  For example, the
operation “output = (data1 + data2) x data3” can be
represented as shown below in FBD language.

<Sample FBD language representation>

Note: The graphical languages supported by the MICREX-SX series are of the free-layout format.  Multiple circuits  may be
laid out in any location on a work sheet.

Comment
Comments may appear in any location
on the worksheet.
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2-5-1 Function summary
Functions are supported by the IL, ST, LD, and FBD
languages.  The operation of a function remains the same

for these languages.

(1) Symbols used in the function summary

Input data type    Output data type

   Function name

Square root    SQRT 3 2-

Get left sub-string    LEFT 10

8

2-

Arithmetic addition    ADD

2 x number 
of input 
operands

2-

2-Select    SEL_INT

                        Some functions use 
       terminal names.

 

          

Data type of the 2nd input

Data type of the 1st input

Indicates that input can be extended.
          

Data type of the nth input

Instruction Symbol No. of stepsName Page

SQRT REALREAL

LEFT STRINGSTRING

UINT

SEL_INT
INTG

IN0

IN1

BOOL

INT

INT

ANY_NUM
ADD

ANY_NUM

ANY_NUM

ANY_NUM

Note: 1) The number of steps depends on the operands used.  Consequently, the number of steps of array variables will be
greater than that of scalar variables.

2) The number of extended inputs is a maximum of 16 (only for SPH).
3) D300win do not check the data type of the terminals associated with functions ANY and ANY_OF_WORD. Be sure to

use the data types appropriate for individual functions, following their detailed descriptions.
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(2) Describing a function in the IL language
To describe a function call in the IL language, specify, as the
first input, the current operation result and, as the operator,

the function call instruction (function name) that specifies the
second and subsequent inputs as operands.

1) 1-input function
LD “Input”
SQRT
ST “Area for storing operation result"

2) 2-input function
LD “First input”
LEFT “Second input”
ST “Area for storing operation result”

3) 3-input function
LD “First input”
SEL “Second input,” “Third input”
ST “Area for storing operation result”

Note: You cannot specify, in the IL language, any function that has the same mnemonic as an IL instruction (e.g. ADD).
Instructions such as "ADD" must always have two fixed inputs when they are to be used in the IL language.

<Representation in FBD or LD language>         <Representation in IL language>

OUT
ADD

IN1

IN2

IN3

IN4

IN5

LD IN1

ADD IN2

ADD IN3

ADD IN4

ADD IN5

ST OUT

(3) Describing a function in the ST language

1) 1-input function
“Area for storing operation result” := SQRT (“Input”);

2) 2-input function
“Area for storing operation result” := LEFT
(“First input,” “Second input”);

3) 3-input function
“Area for storing operation result” := SEL
(“First input,” “Second input,” “Third input”);
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(4) Specification of enable flags (EN/ENO) (only for SPH)
In D300win V2.0 or later, the start operation terminal EN
and result terminal ENO can be used for the functions in the

graphic language.

<Example of a function with EN/ENO>

ADD
EN ENOSTART

IN1

IN2

MUL
EN FLAG

OUT

ENO

IN3

Associate a BOOL type operation condition variable with the
EN terminal. When the variable associated with the EN
terminal is TRUE (“1”), arithmetical operations are executed,
while when FALSE (“0”), they are not performed. (In the
above example, an OUT value remains unchanged.) A TRUE

or FALSE value for the operation is output to the ENO
terminal. When ENO is TRUE (“1”), the operation has been
normally done and when FALSE (“0”), an error has occurred
in the operation.

Note: Refer to the descriptions of functions, for EN/ENO behavior.

<Enabling/disabling EN/ENO>
Execute the “Option” command shown in the D300win
extended menu. The “Options” dialog box appears. Click the
“Graphic Editor” tab with the left-mouse button, check the
EN/ENO function, and double-click the “OK” button with the

left-mouse button, since any function added is shown with
EN/ENO enabled on a worksheet. To disable EN/ENO, use
the same procedure.

Checking here enables EN/ENO for the function newly

added. Note that for the existing functions, EN/ENO

remains disabled.
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<Numbers of function steps with EN/ENO enabled>
The numbers of function steps with EN/ENO enabled are
shown below.

1) When variables are associated with both of EN/
ENO terminals, the number of steps increases by
three.

ADD
EN ENOSTART

IN1

IN2

FLAG

OUT

2) When a variable is associated only with the EN
terminal, the number of steps increases by two.

ADD
EN ENOSTART

IN1

IN2

OUT

3) When a variable is associated only with the ENO
terminal, the number of steps increases by two.

ADD
EN ENO

IN1

IN2

FLAG

OUT

4) When a variable is associated with neither the EN
nor ENO terminal, the number of steps is the
same as with EN/ENO disabled.

ADD
EN ENO

IN1

IN2

OUT

<LI language when any function with EN/ENO enabled is
uploaded>
When a function with EN/ENO enabled is uploaded from the
CPU, LDE and STE IL operators are added. Conversion of IL

to LD/FBD returns the function to its original format.

ADD
EN ENOSTART

IN1

IN2

FLAG

OUT

LDE START

LD INPUT1

ADD INPUT2

ST OUT

STE FLAG

ADD
EN ENOSTART

IN1

IN2

FLAG

OUT

Upload IL-LD/FBD 
conversion

Note: To upload functions in D300win V2, connect both of the EN/ENO terminals.
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<Considerations in using functions with EN/ENO enabled>
1) Using user functions
    When the circuitry shown in the diagram below is

created by using a user function, S2 is assigned
to the temporary area. If a variable A associated

with the EN terminal is set to “OFF,” an S2 value
is undefined.

MOVE
EN ENO

EN1

S2

User function

S1

2) Using programs and user function blocks
    When the circuitries shown in the diagrams below

are created by using a program or user function
block, portion C is assigned to the temporary
area.  If a variable B associated with the EN

terminal is set to “OFF,” C is undefined, resulting
in S4 and S5 being undefined. In any such case,
take either one of actions 1 and 2.

MOVE
EN ENOB

S3 S4

MOVE
EN ENO

S5

MOVE
EN ENO

C

When B is set to "OFF," unchanged.

MOVE
EN ENOB

S3 S4

MOVE
EN ENO

S5

MOVE
EN ENO

When B is set to "OFF," unchanged.

<Action 1> Connect EN/ENO.

MOVE
EN

S30

ENOB

S3 S4

MOVE
EN ENO

S30

S30 S5

MOVE
EN ENO

When B is set to "OFF," unchanged.

<Action 2> Use a variable explicitly for portion C.
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The functions that are supported by the MICREX-SX series
are classified into the following categories:

(5) Function summary

Function IEC standard functions

Original functions (unique to the MICREX-SX series)

Time type data functions

Type conversion functions

Arithmetic functions

Bit string functions

Selection/comparison functions

String functions

2-5  FBD LanguageType conversion FCT

1) Type conversion functions

Type conversion    DINT_TO _INT

Type conversion    UINT_TO _INT

Type conversion    UDINT_TO _INT

Type conversion    REAL_TO _INT

Type conversion    TIME_TO _INT

Type conversion    WORD_TO _INT

Type conversion    INT_TO _DINT

Type conversion    UINT_TO _DINT

Type conversion    UDINT_TO _DINT

Type conversion    REAL_TO _DINT

Type conversion    TIME_TO _DINT

Type conversion    DWORD_TO _DINT

3

3

3

3

3

3

3

3

3

3

3

3

P2-76

P2-76

P2-77

P2-77

P2-78

P2-78

P2-79

P2-79

P2-80

P2-80

P2-81

P2-81

Instruction Symbol No. of stepsName Page

DINT_TO_INT INTDINT

UINT_TO_INT INTUINT

UDINT_TO_INT INTUDINT

REAL_TO_INT INTREAL

TIME_TO_INT INTTIME

WORD_TO_INT INTWORD

INT_TO_DINT DINTINT

UINT_TO_DINT DINTUINT

UDINT_TO_DINT DINTUDINT

REAL_TO_DINT DINTREAL

TIME_TO_DINT DINTTIME

DWORD_TO_DINT DINTDWORD
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Type conversion    INT_TO _UINT

Type conversion    DINT_TO _UINT

Type conversion    UDINT_TO _UINT

Type conversion    REAL_TO _UINT

Type conversion    TIME_TO _UINT

Type conversion    WORD_TO _UINT

Type conversion    INT_TO _UDINT

Type conversion    DINT_TO _UDINT

Type conversion    UINT_TO _UDINT

Type conversion    REAL_TO _UDINT

Type conversion    TIME_TO _UDINT

Type conversion    DWORD_TO _UDINT

Type conversion    DT_TO _UDINT

Type conversion    DATE_TO _UDINT

Type conversion    TOD_TO _UDINT

Type conversion    INT_TO _REAL

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

P2-82

P2-82

P2-83

P2-83

P2-84

P2-84

P2-85

P2-85

P2-86

P2-86

P2-87

P2-87

P2-88

P2-88

P2-89

P2-89

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

Instruction Symbol No. of stepsName Page

INT_TO_UINT UINTINT

DINT_TO_UINT UINTDINT

UDINT_TO_UINT UINTUDINT

REAL_TO_UINT UINTREAL

TIME_TO_UINT UINTTIME

WORD_TO_UINT UINTWORD

INT_TO_UDINT UDINTINT

DINT_TO_UDINT UDINTDINT

UINT_TO_UDINT UDINTUINT

REAL_TO_UDINT UDINTREAL

TIME_TO_UDINT UDINTTIME

DWORD_TO_UDINT UDINTDWORD

INT_TO_REAL REALINT

TOD_TO_UDINT UDINTTOD

DATE_TO_UDINT UDINTDATE

DT_TO_UDINT UDINTDT
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Type conversion    DINT_TO _REAL

Type conversion    UINT_TO _REAL

Type conversion    UDINT_TO _REAL

Type conversion    TIME_TO _REAL

Type conversion    WORD_TO _BOOL

Type conversion    DWORD_TO _BOOL

Type conversion    BOOL_TO _WORD

Type conversion    DWORD_TO _WORD

Type conversion    INT_TO_WORD

Type conversion    UINT_TO_WORD

Type conversion    BOOL_TO _DWORD

Type conversion    WORD_TO _DWORD

Type conversion    DINT_TO _DWORD

Type conversion    UDINT_TO _DWORD

Type conversion    INT_TO _TIME

Type conversion    DINT_TO _TIME

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

P2-90

P2-90

P2-91

P2-91

P2-92

P2-92

P2-93

P2-93

P2-94

P2-94

P2-95

P2-95

P2-96

P2-96

P2-97

P2-97

TIME_TO_REAL REALTIME

WORD_TO_BOOL BOOLWORD

DWORD_TO_BOOL BOOLDWORD

BOOL_TO_WORD WORDBOOL

DWORD_TO_WORD WORDDWORD

INT_TO_WORD WORDINT

UINT_TO_WORD WORDUINT

BOOL_TO_DWORD DWORDBOOL

WORD_TO_DWORD DWORDWORD

DINT_TO_DWORD DWORDDINT

UDINT_TO_DWORD DWORDUDINT

INT_TO_TIME TIMEINT

DINT_TO_TIME TIMEDINT

DINT_TO_REAL REALDINT

UINT_TO_REAL REALUINT

UDINT_TO_REAL REALUDINT

Instruction Symbol No. of stepsName Page
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2-5  FBD Language Type conversion FCT

Type conversion    UINT_TO _TIME

Type conversion    UDINT_TO _TIME

Type conversion    REAL_TO _TIME

Type conversion    UDINT_TO _DT

Type conversion    UDINT_TO _DATE

Type conversion    UDINT_TO _TOD

Truncation    TRUNC_INT

Truncation    TRUNC_DINT

Truncation    TRUNC_UINT

Truncation    TRUNC_UDINT

BCD conversion    W_BCD_TO _INT

BCD conversion    D_BCD_TO _INT

BCD conversion    W_BCD_TO _DINT

BCD conversion    D_BCD_TO _DINT

BCD conversion    INT_TO _W_BCD

BCD conversion    DINT_TO _W_BCD

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

P2-98

P2-98

P2-99

P2-99

P2-100

P2-100

P2-101

P2-101

P2-102

P2-102

P2-103

P2-103

P2-104

P2-104

P2-105

P2-105

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

TRUNC_INT INTREAL

TRUNC_DINT DINTREAL

TRUNC_UINT UINTREAL

TRUNC_UDINT UDINTREAL

W_BCD_TO_INT INTWORD

D_BCD_TO_INT INTDWORD

W_BCD_TO_DINT DINTWORD

D_BCD_TO_DINT DINTDWORD

INT_TO_W_BCD WORDINT

DINT_TO_W_BCD WORDDINT

UINT_TO_TIME TIMEUINT

UDINT_TO_TIME TIMEUDINT

REAL_TO_TIME TIMEREAL

UDINT_TO_DT DTUDINT

UDINT_TO_DATE DATEUDINT

UDINT_TO_TOD TODUDINT

Instruction Symbol No. of stepsName Page
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BCD conversion    INT_TO _D_BCD

BCD conversion    DINT_TO _D_BCD

3

3

P2-106

P2-106

INT_TO_D_BCD DWORDINT

DINT_TO_D_BCD DWORDDINT

Instruction Symbol No. of stepsName Page
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2) Arithmetic functions

Absolute value    ABS _INT

Absolute value    ABS _DINT

Absolute value    ABS _REAL

Square root    SQRT

Natural logarithm    LN

Common logarithm    LOG

Exponent    EXP

Sine    SIN

Cosine    COS

Tangent    TAN

Arc sine    ASIN

Arc cosine    ACOS

Arc tangent    ATAN

Addition    ADD

3

3

3

3

3

3

3

3

3

3

3

3

3

P2-107

P2-107

P2-108

P2-108

P2-109

P2-109

P2-110

P2-110

P2-111

P2-111

P2-112

P2-112

P2-113

P2-113
No. of input
operands +1

ABS_INT INTINT

ABS_DINT DINT
 

DINT

ABS_REAL REAL
  

REAL

SQRT REAL
  

REAL

LN REAL
 

REAL

LOG REAL
  

REAL

EXP REAL
  

REAL

SIN REAL
  

REAL

COS REAL
 

REAL

TAN REAL
  

REAL

ASIN REAL
  

REAL

ACOS REAL
 

REAL

ATAN REAL
  

REAL

ANY_NUM
ADD

ANY_NUM

ANY_NUM

ANY_NUM

Instruction Symbol No. of stepsName Page
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Subtraction    SUB

Multiplication    MUL

Division    DIV

Division remainder    MOD

Exponent    EXPT

Move    MOVE

Negation    NEG

3

3

4

3

4

3

P2-114

P2-114
No. of input
operands  +1

P2-117

P2-116

P2-116

P2-115

P2-115

ANY_NUM
MUL

ANY_NUM

ANY_NUM

ANY_NUM

ANY_NUM

ANY_NUM

ANY_NUM
SUB

ANY_NUM

ANY_NUM

ANY_NUM
DIV

ANY_INT

ANY_INT

ANY_INT
MOD

REAL

REAL

REAL
EXPT

MOVE ANYANY

NEG ANY_NUMANY_NUM

Instruction Symbol No. of stepsName Page
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3) Bit string functions

Shift left    SHL _WORD

Shift left   SHL _DWORD

Shift right    SHR _WORD

Shift right    SHR _DWORD

Rotate left    ROL _WORD

Rotate left    ROL _DWORD

Rotate right    ROR _WORD

Rotate right    ROR _DWORD

Logical product    AND

Logical add    OR

3

3

3

3

3

3

3

3

P2-118

P2-118

P2-119

P2-119

P2-120

P2-120

P2-121

P2-121

P2-122

P2-122

No. of input 
operands +1

No. of input 
operands +1

SHL_WORD
WORDWORD

UINT

IN

N

SHL_DWORD
DWORDDWORD

UINT

IN

N

SHR_WORD
WORDWORD

UINT

IN

N

SHR_DWORD
DWORDDWORD

UINT

IN

N

ROL_WORD
WORDWORD

UINT

IN

N

ROL_DWORD
DWORDDWORD

UINT

IN

N

ROR_WORD
WORDWORD

UINT

IN

N

ROR_DWORD
DWORDDWORD

UINT

IN

N

AND
ANY_BITANY_BIT

ANY_BIT

ANY_BIT

OR
ANY_BITANY_BIT

ANY_BIT

ANY_BIT

Instruction Symbol No. of stepsName Page
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Exclusive    XOR

Logical negation    NOT

Negation    NOT_BOOL

Negation    NOT_WORD

Negation    NOT_DWORD

3

3

3

3

P2-123

P2-124

P2-124

P2-125

No. of input
operands +1

P2-123

XOR
ANY_BITANY_BIT

ANY_BIT

ANY_BIT

NOT_BOOL BOOLBOOL

NOT ANY_BITANY_BIT

NOT_WORD WORDWORD

NOT_DWORD DWORDDWORD

Instruction Symbol No. of stepsName Page
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4) Selection/comparison functions

Select    SEL_BOOL

Select    SEL_INT

Select    SEL_DINT

Select    SEL_UINT

Select    SEL_UDINT

Select    SEL_REAL

Select    SEL_WORD

Select    SEL_DWORD

Select    SEL_TIME

Select    SEL_STRING

8 P2-126

SEL_BOOL
BOOLG

IN0

IN1

BOOL

BOOL

BOOL

SEL_INT
INTG

IN0

IN1

BOOL

INT

INT

SEL_DINT
DINTG

IN0

IN1

BOOL

DINT

DINT

SEL_UINT
UINTG

IN0

IN1

BOOL

UINT

UINT

SEL_UDINT
UDINTG

IN0

IN1

BOOL

UDINT

UDINT

SEL_REAL
REALG

IN0

IN1

BOOL

REAL

REAL

SEL_WORD
WORDG

IN0

IN1

BOOL

WORD

WORD

SEL_DWORD
DWORDG

IN0

IN1

BOOL

DWORD

DWORD

SEL_TIME
TIMEG

IN0

IN1

BOOL

TIME

TIME

SEL_STRING
STRINGG

IN0

IN1

BOOL

STRING

STRING
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Maximum value    MAX_INT

Maximum value    MAX_DINT

Maximum value    MAX_UINT

Maximum value    MAX_UDINT

Maximum value    MAX_REAL

3

3 P2-127

P2-128Minimum value    MIN_INT

Minimum value    MIN_DINT

MAX_INT
INTINT

INT

MAX_DINT
DINTDINT

DINT

MAX_UINT
UINTUINT

UINT

MAX_UDINT
UDINTUDINT

UDINT

MAX_REAL
REALREAL

REAL

MIN_INT
INTINT

INT

MIN_DINT
DINTDINT

DINT

Minimum value    MIN_UINT

Minimum value    MIN_UDINT

Minimum value    MIN_REAL

MIN_UINT
UINTUINT

UINT

MIN_UDINT
UDINTUDINT

UDINT

MIN_REAL
REALREAL

REAL
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6 P2-128Limit    LIMIT_INT

Limit    LIMIT_DINT

Limit    LIMIT_UINT

Limit    LIMIT_UDINT

Limit    LIMIT_REAL

MN

IN

MX

LIMIT_INT
INTINT 

INT 

INT 

MN

IN

MX

LIMIT_DINT
DINTDINT

DINT

DINT

MN

IN

MX

LIMIT_UINT
UINTUINT

UINT

UINT

MN

IN

MX

LIMIT_UDINT
UDINTUDINT

UDINT

UDINT

MN

IN

MX

LIMIT_REAL
REALREAL

REAL

REAL

Instruction Symbol No. of stepsName Page



2-59

2-5  FBD LanguageSelection/comparison FCT

Comparison  (>)    GT

Comparison  (>)    GE

Comparison  (=)    EQ

Comparison  (<)    LE

Comparison  (<)    LT

Comparison  (=)    NE

No. of input
operands
x 3-1 

No. of input
operands
x 3-1 

No. of input
operands
x 3-1 

No. of input
operands
x 3-1

No. of input
operands
x 3-1

3

P2-129

P2-130

P2-131

P2-132

P2-133

P2-134

GT
BOOLelementary

elementary

elementary
(Note 1)

GE
BOOLelementary

elementary

elementary
(Note 1)

EQ
BOOLelementary

elementary

elementary
(Note 1)

LE
BOOLelementary

elementary

elementary
(Note 1)

LT
BOOLelementary

elementary

elementary
(Note 1)

NE
BOOLelementary

elementary
(Note 1)

Instruction Symbol No. of stepsName Page

Note: 1) When SPS is used, the input cannot be extended.
2) STRING type data is not available to an “elementary” of GT, GE, EQ, LE, LT or NE.
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5) String functions

Get length    LEN

Get left sub-string    LEFT

Get right sub-string    RIGHT

Get middle sub-string    MID

Concatenate    CONCAT

Insert string    INSERT

Delete string    DELETE

Replace string    REPLACE

Find string    FIND

P2-135

P2-135

P2-136

P2-136

P2-137

P2-137

P2-138

P2-138

P2-139

3

10

10

11

11

11

11

12

4

LEN INTSTRING

LEFT
STRINGIN

L

STRING

UINT

RIGHT
STRINGIN

L

STRING

UINT

MID
STRINGIN

L

P

STRING

UINT

UINT

CONCAT
STRINGSTRING

STRING

INSERT
STRINGIN1

IN2

P

STRING

STRING

UINT

DELETE
STRINGIN

L

P

STRING

UINT

UINT

REPLACE
STRINGIN1

IN2

L

STRING

STRING

UINT

PUINT

FIND
INTIN1

IN2

STRING

STRING

Instruction Symbol No. of stepsName Page



2-61

2-5  FBD LanguageString FCT

Compare string    GT_STRING

Compare string    GE_STRING

Compare string    EQ_STRING

Compare string    LE_STRING

Compare string    LT_STRING

Compare string    NE_STRING

4

4

4

4

4

4

P2-139

P2-140

P2-140

P2-141

P2-141

P2-142

GT_STRING
BOOLIN1

IN2

IN1

IN2

IN1

IN2

IN1

IN2

IN1

IN2

IN1

IN2

STRING

STRING

GE_STRING
BOOLSTRING

STRING

EQ_STRING
BOOLSTRING

STRING

LE_STRING
BOOLSTRING

STRING

LT_STRING
BOOLSTRING

STRING

NE_STRING
BOOLSTRING

STRING
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6) Time type data functions

 

Add time    ADD_T_T

Add time    ADD_TD_T

Add time    ADD_DT_T

Subtract time    SUB_T_T

Subtract time    SUB_D_D

Subtract time    SUB_TD_T

Subtract time    SUB_TD_TD

Subtract time    SUB_DT_T

Subtract time    SUB_DT_DT

Multiply time    MUL_T_N

Multiply time    MUL_T_R

P2-143

P2-143

P2-143

P2-144

P2-144

P2-144

P2-145

P2-145

P2-145

P2-146

P2-146

P2-147Divide time    DIV_T_N

5

8

8

5

6

8

6

8

6

7

7

7

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

TIME

TIME

TIME
ADD_T_T

TOD

TIME

TOD
ADD_TD_T

DT

TIME

DT
ADD_DT_T

TIME

TIME

TIME
SUB_T_T

DATE

DATE

TIME
SUB_D_D

TOD

TOD

TIME
SUB_TD_TD

DT

DT

TIME
SUB_DT_DT

TOD

TIME

TOD
SUB_TD_T

DT

TIME

DT
SUB_DT_T

TIME

UDINT

TIME
MUL_T_N

TIME

REAL

TIME
MUL_T_R

TIME

UDINT

TIME
DIV_T_N
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2-5  FBD LanguageTime type data FCT

Convert DT to TOD    DT_TO_TOD

Convert DT to DATE    DT_TO_DATE

Concatenate time    CONCAT_D_D

Divide time    DIV_T_R 7

5

5

6

P2-147

P2-148

P2-148

P2-148

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

DATE

TOD

DT
CONCAT_D_D

TIME

REAL

TIME
DIV_T_R

DT_TO_TOD TODDT

DT_TO_DATE DATEDT

Instruction Symbol No. of stepsName Page
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2-5  FBD Language Original FCT

7) Original FCTs (Functions)

Set bit    SBIT_WORD

Set bit    SBIT_DWORD

Reset bit    RBIT_WORD

Reset bit    RBIT_DWORD

Test bit    TBIT_WORD

Test bit    TBIT_DWORD

Decode    DECODE_WORD

Decode    DECODE_DWORD

Encode    ENCODE_WORD

Encode    ENCODE_DWORD

Bit count    BITCOUNT_WORD

Bit count    BITCOUNT_DWORD

Convert string to number    STR_TO_UINT

Convert number to string    UINT_TO_STR

P2-149

P2-149

P2-150

P2-150

P2-151

P2-151

P2-152

P2-152

P2-152

P2-153

P2-153

P2-153

P2-154

P2-154

3

3

3

3

3

3

3

4

3

4

3

3

3

3

SBIT_WORD
WORDWORD

UINT

IN

N

SBIT_DWORD
DWORDDWORD

UINT

IN

N

RBIT_WORD
WORDWORD

UINT

IN

N

RBIT_DWORD
DWORDDWORD

UINT

IN

N

TBIT_WORD
BOOLWORD

UINT

IN

N

TBIT_DWORD
BOOLDWORD

UINT

IN

N

DECODE_WORD WORDUINT

DECODE_DWORD DWORDUINT

ENCODE_WORD UINTWORD

ENCODE_DWORD UINTDWORD

BITCOUNT_WORD UINTWORD

BITCOUNT_DWORD UINTDWORD

STR_TO_UINT UINTSTRING

UINT_TO_STR STRINGUINT

Instruction Symbol No. of stepsName Page
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2-5  FBD LanguageOriginal FCT

Convert shift-JIS to string

  SJ_TO_STR

Convert string to shift-JIS

  STR_TO_SJ

Byte length    BYTE_LEN

Dead band    DBAND_INT

Dead band    DBAND_DINT

Dead band    DBAND_REAL

Bias    BIAS_INT

Bias    BIAS_DINT

Bias    BIAS_REAL

Step sequence coil    SC_COIL

Step sequence bit    SC

32-bit addition with carry    ADC

P2-155

P2-155

P2-156

P2-156

P2-157

P2-157

P2-158

P2-158

P2-159

P2-160

P2-160

P2-161

10

10

3

5

5

5

5

5

5

6

6

6

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

SJ_TO_STR STRINGARRAY OF WORD

STR_TO_SJ ARRAY OF WORDSTRING

BYTE_LEN INTSTRING

DBAND_INT
INTINT

INT

IN

DB

DBAND_DINT
DINTDINT

DINT

IN

DB

DBAND_REAL
REALREAL

REAL

IN

DB

BIAS_INT
INTINT

INT

IN

DZ

BIAS_DINT
DINTDINT

DINT

IN

DZ

BIAS_REAL
REALREAL

REAL

IN

DZ

SC_COIL
UINTBOOL

UINT

UINT

RUN

STEP

IN

SC
BOOLBOOL

UINT

UINT

RUN

STEP

IN

ADC
DINTDINT

DINT

BOOL

IN1

IN2

CYIN
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2-5  FBD Language Original FCT

Carry after 32-bit addition    ADCO

32-bit subtraction with borrow    SBB

Borrow after 32-bit subtraction    SBBO

Lower-order digit in 64-bit multiplication

         MULL

Upper-order digit in 64-bit multiplication

         MULU

Lower-order digit in 64-bit division

         DIVL

Upper-order digit in 64-bit division

         DIVU

Shift left 32 bits with carry    SLC

Carry after 32 bits shift left    SLCO

Shift right 32 bits with carry    SRC

Carry after 32 bits shift right    SRCO

6

6

6

5

5

6

6

5

4

5

4

P2-161

P2-162

P2-162

P2-163

P2-163

P2-164

P2-164

P2-165

P2-165

P2-166

P2-166

ADCO
BOOLDINT

DINT

BOOL

IN1

IN2

CYIN

SBB
DINTDINT

DINT

BOOL

IN1

IN2

BIN

SBBO
BOOLDINT

DINT

BOOL

IN1

IN2

BIN

MULL
DINTDINT

DINT

IN1

IN2

MULU
DINTDINT

DINT

IN1

IN2

DIVL
DINTDINT

DINT

DINT

IN1

IN2

IN3

DIVU
DINTDINT

DINT

DINT

IN1

IN2

IN3

SLC
DWORDDWORD

BOOL

IN

CYIN

SLCO
BOOLDWORD

SRC
DWORDDWORD

BOOL

IN

CYIN

SRCO
BOOLDWORD
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2-5  FBD LanguageFB

2-5-2 Function block summary
Function blocks are supported by the IL, ST, LD, and FBD
languages.  The operation of a function block remains the

same for these languages.

(1) Symbols used in the function block summary

    Input data type

  
Up counter  CTU 12

6

P 2-

P 2-

  Output data type

Instance name (Note 2)

(Note 6)

Instruction Symbol No. of stepsName Page

Rising edge input

Test & set  T_S

FB name

BOOL

BOOL

BOOL
CTU

INT

Q

CV INT

CU

RESET

PV

T_S
BOOL

BOOL

BOOL IN              

ERROR

IN

Q

T_S_1

CTU_1

Note: 1) The number of steps depends on the operands used.  Consequently, the number of steps of array variables will be
greater than that of scalar variables.

2) Every FB uses its own memory area called an instance memory in order to operate. An FB number called an instance
name is assigned to each FB. This means that the FBs with the same instance name assigned share the same
instance area. Pay attention to any duplicate instance name when an FB is used.

3) The FBs provided in the MICREX-SX Series (IEC standard FBs and original FBs) are called “system Fbs,” and user-
generated FBs and extended FBs supplied by Fuji Electric are “user FBs.”  The system FBs use the instance memory
area for user FBs and user FBs use that for user FBs.

4) Use a standard memory area not specified in the AT statement (2-word/FB instance).
5) D300win does not check the data type of the terminal associated with functions ANY or ARRAY_OF** or

ARRAY_OF_*X. Use the data types appropriate for function blocks, following their detailed explanations.
6) When FBs with IN and OUT terminals are used with SPS, it is necessary to connect same variable to both IN and

OUT.

The notational conventions used in the function block summary
charts are almost the same as those which are used in the

• Both input and output terminals have a predefined
name (parameter name).

• There are instructions that have the IN_OUT
parameter.

function summary charts except the following:

• There are instructions that have two or more output
terminals.

• Edge inputs can be used.
• The number of input terminals is fixed (and cannot be

extended).

(Note 1)
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2-5  FBD Language FB

instruction (“CAL,” “CALC,” or “CALCN”) as shown below.
(2) Describing a function block in the IL language

Passes output parameters.

When describing a function block call in the IL language, it is
necessary to specify input/output parameters and a call
<Sample program for calling an up counter FB(CTU_1)>

LD INPUT1 (* Count input *)

ST CTU_1.CU

LD INPUT2 (* Reset input *)

ST CTU_1.RESET

LD SETDATA (* Set value *)

ST CTU_1.PV

CAL CTU_1 (* Read CTU_1 unconditionally *)

LD CTU_1.Q

ST OUTFLAG (* Up bit *)

LD CTU_1.CV

ST CURRENT (* Current value *)

(3) Describing a function block in the ST language
Specify a function block call in the ST language as shown below.

<Sample program for calling an up counter FB(CTU_1)>
CTU_1(CU: =INPUT1, RESET: =INPUT2, PT: =SETDATA);
OUTFLAG: =CTU_1.Q;
CURRENT: =CTU_1.CV

 Passes output parameters.

Calls the function block.

Passes input parameters.



2-69

2-5  FBD Language

(4) Function block summary
The function blocks that are supported by the MICREX-SX
series are classified into the following categories:

IEC standard FB

Function block      IEC standard function blocks

     Original function blocks

     Expanded function blocks

 (unique to the MICREX-SX series)

(unique to the MICREX-SX series)

FBs with a  at an upper right corner in the name column
are not supported by the standard CPUs.

1) IEC standard function blocks

Reset set flip-flop    RS

Set reset flip-flop    SR

Rising edge detection    R_TRIG

Falling edge detection    F_TRIG

8

8

6

6

12

12

P2-167

P2-167

P2-168

P2-168

P2-169

P2-169

BOOL

BOOL

BOOL
CTU

INT

Q

CV INT

CU

RESET

PV

CTU_1

Up counter    CTU 

BOOL

BOOL

BOOL
CTD

INT

Q

CV INT

CD

PV

LOAD

CTD_1

Down counter    CTD

Instruction Symbol Name No. of steps Page

BOOL

BOOL

BOOL
SR

RESET

Q1

Q1

SET1

SR_1 Instance name

BOOL

BOOL

BOOL
RS

SET

RESETRESET1

RS_1

BOOL BOOLCLK Q
R_TRIG

R_TRIG_1

BOOL BOOLCLK Q
F_TRIG

F_TRIG_1
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18

10

10

10

10

P2-170

P2-171

P2-171

P2-172

P2-172

   Note: These functions are not supported in SPS. 

BOOL

BOOL

BOOL
CTUD

QU

CV INT

BOOL

INT

BOOL

BOOL

CU

RESET

LOAD

PV

CD QD

BOOL

TIME

BOOL
TP

PT

Q

ET

IN

TIME

BOOL

TIME

BOOL
TON

PT

QQIN

ET TIME

TIME

BOOL BOOL

PT

Q
TOF

IN

ET TIME

BOOL

DT

BOOL

PDT

Q

RTC

DTCDT

EN

CTUD_1

TP_1

TON_1

TOF_1

RTC_1

Up down counter    CTUD

Pulse    TP

On-delay timer    TON

Off-delay timer    TOF

Real-time clock    RTC

Instruction Symbol No. of stepsName Page
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2) Original FBs (Function blocks)

TMR
BOOL

TIME

BOOL

BOOL

TIME

Q

ET

IN

RESET

PT

Integrating timer    TMR

TMR_1

Receive message    M_RECEIVE

Ring counter    RCT

Open channel    M_OPEN

Send message    M_SEND

Retriggerable timer    MR

12

10

10

29

16

16

P2-173

P2-174

P2-175

P2-176

P2-178

P2-179

RCT
BOOL

INT

BOOL

BOOL

INT

Q

CV

CU

RESET

PV

MR
BOOL

TIME

BOOL

TIME

IN

PT

Q

ET

RCT_1

MR_1

M_OPEN_1

M_SEND_1

M_RECEIVE_1

M_OPEN
BOOL

BOOL

INT

UINT

BOOL

UINT

UINT

UDINT

UINT

UINT

UINT

UINT

UINT

VALID

ERROR

STATUS

CON_NO

EN_C

MODULE_NO

CHANNEL_NO

STATION_NO

MODULE_TYPE

MODE

SUB_MODE

RPORT_NO

SPORT_NO

M_SEND
BOOL

BOOL

INT

ANY

BOOL

UINT

ANY

UINT

DONE

ERROR

STATUS

SD

  REQ

CON_NO

SD

SIZE

M_RECEIVE
BOOL

BOOL

INT

ANY

BOOL

UINT

ANY

UINT

NDR

ERROR

STATUS

RD

EN_R

CON_NO

RD

SIZE
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Direct read    READ_WORD

Direct read    READ_BOOL

Direct write    READ    WRITE_WORD

Direct write    WRITE_BOOL

Remote data write    R_READ 16

16

16

16

16

BOOL

BOOL

INT

ANY

ANY

BOOL

UINT

UINT

UDINT

UINT

ANY

UINT

ANY

DONE

ERROR

STATUS

REMOTE_VAR

SD

  REQ

MODULE_NO

CHANNEL_NO

STATION_NO

VAR_TYPE

REMOTE_VAR

SIZE

SD

Remote data read    R_READ 16

BOOL

BOOL

INT

ANY

ANY

BOOL

UINT

UINT

UDINT

UINT

ANY

UINT

ANY

DONE

ERROR

STATUS

REMOTE_VAR

RD

  REQ

MODULE_NO

CHANNEL_NO

STATION_NO

VAR_TYPE

REMOTE_VAR

SIZE

RD

P2-180

P2-181

P2-182

P2-183

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

READ_WORD_1

READ_BOOL_1

READ_WORD
BOOL

BOOL

INT

ANY

ANY

BOOL

UINT

ANY

ANY

DONE

ERROR

STATUS

GLOBAL_VAR

RD

  REQ

SIZE

GLOBAL_VAR

RD

READ_BOOL
BOOL

BOOL

INT

ANY

ANY

BOOL

UINT

ANY

ANY

DONE

ERROR

STATUS

GLOBAL_VAR

RD

  REQ

SIZE

GLOBAL_VAR

RD

WRITE_WORD_1

WRITE_BOOL_1

WRITE_WORD
BOOL

BOOL

INT

ANY

ANY

BOOL

UINT

ANY

ANY

DONE

ERROR

STATUS

GLOBAL_VAR

SD

  REQ

SIZE

GLOBAL_VAR

SD

WRITE_BOOL
BOOL

BOOL

INT

ANY

ANY

BOOL

UINT

ANY

ANY

DONE

ERROR

STATUS

GLOBAL_VAR

SD

  REQ

SIZE

GLOBAL_VAR

SD

R_WRITE_1

R_WRITE

R_READ_1

R_READ
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Extension test & set    EXT_T_S

Sequential file store    FFST 12

File data read    F_READ 16

File data write    F_WRITE 16

14

BOOL

UINT

ANY

UINT

ANY

BOOL

BOOL

INT

ANY

UINT

ANY

DONE

ERROR

STATUS

FILE_NAME

F_SIZE

RD

  REQ

MODULE_NO

FILE_NAME

SIZE

RD

BOOL

UINT

ANY

UINT

ANY

BOOL

BOOL

INT

ANY

ANY

DONE

ERROR

STATUS

FILE_NAME

WD

  REQ

MODULE_NO

FILE_NAME

SIZE

WD

P2-186

P2-187

P2-188

P2-189

P2-190

P2-191

   Note: These functions are not supported in SPS. 

FFST
BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

UINT

UINT

BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

ERROR

FILE

FCB

IN

ENABLE

FILE

FCB

IN

X_SIZE

Y_SIZE

EXT_T_S_1

FFST_1

EXT_T_S
BOOL

BOOL

BOOL

INT

ANY

BOOL

ANY

DONE

Q

ERROR

STATUS

IN

  REQ

IN

F_READ

F_READ_1

F_WRITE

F_WRITE_1

Sequential file load last    FILO

Sequential file load first    FIFO 12

12

FILO_1

FIFO_1

FIFO
BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

UINT

UINT

ERROR

FILE

FCB

OUT

BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

ENABLE

FILE

FCB

OUT

X_SIZE

Y_SIZE

FILO
BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

UINT

UINT

ERROR

FILE

FCB

OUT

ENABLE

FILE

FCB

OUT

X_SIZE

Y_SIZE
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Filter    FILTER_REAL

Integrate    INT_DINT

Integrate    INT_REAL

Differentiate    DIF_DINT

Filter    FILTER_DINT 10

10

16

16

10

Differentiate    DIF_REAL

Pulse count    PULSE_CNT

10

12

P2-192

P2-193

P2-194

P2-195

P2-196

P2-197

P2-198

FILTER_REAL
REALBOOL XOUTRUN

REAL XIN

TIME TAU

FILTER_REAL_1

INT_DINT

BOOLQ

DINTXOUT

I_T

DINT

TIME

X0

DINT XIN

BOOL R1

BOOL RUN

INT_REAL

BOOLQ

REALXOUT

TIME I_T

REAL X0

REAL XIN

BOOL R1

BOOL RUN

DIF_DINT
DINTBOOL

DINT

TIME

XOUTRUN

XIN

D_T

FILTER_DINT
DINTBOOL XOUTRUN

DINT XIN

TIME TAU

FILTER_DINT_1

INT_DINT_1

INT_REAL_1

DIF_DINT_1

DIF_REAL
REALBOOL

REAL

TIME

XOUTRUN

XIN

D_T

DIF_REAL_1

PULSE_CNT
INTBOOL

BOOL

TIME

OUT

BOOLCMP

RUN

IN

DURATION

PULSE_CNT_1

Instruction Symbol No. of stepsName Page
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Hardware RTC (Real-time clock)    HW_RTC

Test & set    T_S

Pulse output    PULSE_OUT

Pulse    PWM

12

10

10

6

P2-198

P2-199

P2-199

P2-200

Change bank    BANK_CHG 14 P2-201

   Note: These functions are not supported in SPS. 

   Note: These functions are not supported in SPS. 

HW_RTC
BOOLBOOL

DT

Q

DTCDT

EN

PDT

PULSE_OUT
BOOLBOOL

TIME

INT

OUT

BOOLCMP

RUN

PERIOD

COUNT

PULSE_OUT_1

T_S
BOOL

BOOL

ERROR

IN

BOOLQ

IN

PWM
BOOLBOOL

TIME

TIME

OUTRUN

PERIOD

WIDTH

PWM_1

HW_RTC_1

T_S_1

BANK_CHG

BOOL

BOOLUINT

BOOL

ERROR

DONE

STATUS INT

BOOLBUSY

MODULE_NO

  REQ

BANK_CHG_1

Instruction Symbol Name No. of steps Page
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3) Only for SPS FBs (Function blocks)

File open    FILE_OPEN

File data write    FILE_WRITE

File data read    FILE_READ

File pointer seek    FILE_SEEK

Convert shift-JIS to string    SJ_TO_STR

Convert string to shift-JIS    STR_TO_SJ

P2-204

P2-205

P2-206

P2-207

P2-208

P2-208

Instruction Symbol Name Page

FILO_OPEN

BOOL

BOOLSTRING

STRING

BOOL

ERROR

VALID

STATUSMODE INT

UINTFILE_NO

FILE_NAME

EN_C

FILE_OPEN_1

FILE_WRITE

BOOL

BOOLUINT

BOOL

ANY

UINT

ERROR

DONE

STATUS INT

ANYWD

FILE_NO

  REQ

SIZE

WD

FILE_WRITE_1

FILE_READ

BOOL

BOOLUINT

BOOL

ANY

UINT

ERROR

DONE

STATUS INT

ANYRD

FILE_NO

  REQ

SIZE

RD

FILE_READ_1

FILE_SEEK

BOOL

BOOLUINT

BOOL

INT

DINT

ERROR

DONE

STATUS INT

FILE_NO

  REQ

OFFSET

MODE

FILE_SEEK_1

SJ_TO_STRING

STRING

ARRAY OF WORDARRAY OF WORD SJSJ

STR

SJ_TO_STRING_1

STRING_TO_SJ

ARRAY OF WORDARRAY OF WORD

STRING

SJSJ

STR

STRING_TO_SJ_1

2-5  FBD Language Only for SPS FB
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Direct read    READ_W

Direct read    READ_B

Direct write    WRITE_W

Direct write    WRITE_B

P2-209

P2-210

P2-211

P2-212

READ_W

BOOL

BOOLUINT

ANY

ANY

BOOL

ERROR

DONE

STATUS

RD RD

GLOBAL_VAR

INT

ANY

ANY

GLOBAL_VAR

SIZE

REQ

READ_W_1

READ_B

BOOL

BOOLUINT

ANY

ANY

BOOL

ERROR

DONE

STATUS

RD RD

GLOBAL_VAR

INT

ANY

ANY

GLOBAL_VAR

SIZE

REQ

READ_B_1

WRITE_W

BOOL

BOOLUINT

ANY

ANY

BOOL

ERROR

DONE

STATUS

SD SD

GLOBAL_VAR

INT

ANY

ANY

GLOBAL_VAR

SIZE

REQ

WRITE_W_1

WRITE_B

BOOL

BOOLUINT

ANY

ANY

BOOL

ERROR

DONE

STATUS

SD SD

GLOBAL_VAR

INT

ANY

ANY

GLOBAL_VAR

SIZE

REQ

WRITE_B_1

Instruction Symbol Name Page
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2-5-3 Type conversion functions

(1) Type conversion      DINT_TO_INT

Name, Symbol, Function

N
am

e   S
ym

bol                   F
unction

Example

(1) DINT_TO_INT converts DINT type data to 
INT type data.

(2) When SPH is used, if the input DINT value 
exceeds the valid range of INT type after 
type conversion, the boundary value of 
INT type is output. 
(Boundary value: -32768, 32767) 

(3) When SPS is used, if the input DINT value 
exceeds the valid range of INT type after 
type conversion, no boundary processing 
is performed and lower 16 bits are output. 

<Operation>
• When the operation result falls within the valid value range of the INT type

DINT INT

• When the operation result exceeds the valid value range of the INT type
DINT INT

DINT INT

DINT

DINT

DINT_TO_INT

[Reference information]
         Value range of DINT type: -2,147,483,648 to 2,147,483,647
         Value range of INT type: -32,768 to 32,767

DINT_TO_INT INTDINT

 Convert

 Convert

 Convert

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

32767 32767

40000 32767

  -50000    -32768

(SPH)

 Convert

 Convert

EN=1

40000 -25536

  -50000    15536

(SPS)

(2) Type conversion      UINT_TO_INT

 Name, Symbol, Function

N
am

e   S
ym

bol                   F
unction

Example

(1) UINT_TO_INT converts UINT type data to 
INT type data.

(2) When SPH is used, if the input UINT value 
exceeds the valid range of INT type after 
type conversion, the upper limit value 
(32767) of INT type is output. 

(3) When SPS is used, even if the input UINT 
value exceeds the valid range of INT type 
after type conversion, no boundary 
processing is performed. 

<Operation>
• When the operation result falls within the valid value range of the INT type

UINT INT

• When the operation result exceeds the valid value range of the INT type
UINT INT

UINT INT

UINT_TO_INT

[Reference information]
         Value range of UINT type: 0 to 65,535
         Value range of INT type: -32,768 to 32,767

UINT_TO_INT INTUINT

Convert

Convert

EN=1 ENO=1

EN=1 ENO=0

32767 32767

65535 32767 (SPH)

Convert

65535 -1 (SPS)

Type conversion FCT2-5  FBD Language
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(3) Type conversion      UDINT_TO_INT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_INT converts UDINT 
type data to INT type data.

(2) When SPH is used, if the input UDINT 
value exceeds the valid range of INT type 
after type conversion, the upper limit value 
(32767) of INT type is output. 

(3) When SPS is used, if the input UDINT 
value exceeds the valid range of INT type 
after type conversion, no boundary 
processing is performed and lower 16 bits 
are output. 

<Operation>
• When the operation result falls within the valid value range of the INT type

UDINT INT

• When the operation result exceeds the valid value range of the INT type
UDINT INT

UDINT INT

UDINT_TO_INT

[Reference information]
Value range of UDINT type: 0 to 4,294,967,295
Value range of INT type: -32,768 to 32,767

UDINT_TO_INT INTUDINT

Convert

Convert

EN=1 ENO=1

EN=1 ENO=0

32767 32767

4294967295 32767

Convert

4294967295 -1

(SPH)

(SPS)

(4) Type conversion      REAL_TO_INT

Name, Symbol, Function

N
am

e    S
ym

bol                  F
unction

Example

(1) REAL_TO_INT converts REAL type data 
to INT type data.

(2) When SPH is used, if the input REAL 
value exceeds the valid range of INT type 
after type conversion, the boundary value 
of  INT type is output. 

(3) The fractional part is rounded off. 
(4) When SPS is used, if the input REAL 

value exceeds the valid range of INT type 
after type conversion, an indefinite number 
is output. 

<Operation>
• When the operation result falls within the valid value range of the INT type

REAL INT

• When the operation result exceeds the valid value range of the INT type
REAL INT

REAL INT

REAL INT

REAL INT

REAL_TO_INT

[Reference information]
Value range of REAL type: -2128 < N ≤ -2-126 , 0, 2 -126 ≤ N < 2128

Value range of INT type: -32,768 to 32,767

REAL_TO_INT INTREAL

Convert

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

6.789E + 02 679

Convert

4.500E + 04 32767

Convert

-5.000E + 04 -32768

Convert

4.500E + 04 an indefinite number

Convert

-5.000E + 04 an indefinite number

(SPH)

(SPS)
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(5) Type conversion      TIME_TO_INT

Name, Symbol, Function

N
am

e   S
ym

bol                   F
unction

 Example

(1) TIME_TO_INT converts TIME type data 
to INT type data.

(2) When SPH is used, if the input TIME 
value exceeds the valid range of INT type 
after type conversion, the upper limit 
value (32767) of INT type is output. 

(3) 1 ms is converted to 1. 
(4) When SPS is used, even if the input TIME 

value exceeds the valid range of INT type 
after type conversion, no boundary 
processing is performed. 

<Operation>
• When the operation result falls within the valid value range of the INT type

TIME INT

• When the operation result exceeds the valid value range of the INT type
TIME INT

TIME_TO_INT

[Reference information]
Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)

(SPS): 0 to 2,147,483,647 (ms)
Value range of INT type: -32,768 to 32,767

TIME_TO_INT INTTIME

Convert

Convert

EN=1 ENO=1

EN=1 ENO=0

32s123ms 32123

10m10s 32767

(6) Type conversion      WORD_TO_INT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) WORD_TO_INT converts WORD type 
data to INT type data.

<Operation>

WORD INT

WORD INT

WORD_TO_INT

[Reference information]
Value range of WORD type: 16#0000 to 16#FFFF
Value range of INT type: -32,768 to 32,767

WORD_TO_INT INTWORD

Convert

16#7FFF 32767

Convert

16#FFFF -1

EN=1 ENO=1

EN=1 ENO=1
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(7) Type conversion      INT_TO_DINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) INT_TO_DINT converts INT type 
data to DINT type data.

<Operation>
INT DINT

INT DINT

INT_TO_DINT

[Reference information]
Value range of INT type: -32,768 to 32,767

    Value range of DINT type: -2,147,483,648 to 2,147,483,647

INT_TO_DINT DINTINT

Convert

32767 32767

Convert

-32768 -32768

EN=1 ENO=1

EN=1 ENO=1

(8) Type conversion      UINT_TO_DINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UINT_TO_DINT converts UINT type data 
to DINT type data.

<Operation>

UINT DINT

UINT_TO_DINT

[Reference information]
Value range of UINT type: 0 to 65,535
Value range of DINT type: -2,147,483,648 to 2,147,483,647

UINT_TO_DINT DINTUINT

Convert

65353 65353
EN=1 ENO=1
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(9) Type conversion      UDINT_TO_DINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_DINT converts UDINT type 
data to DINT type data.

(2) When SPH is used, if the input UDINT 
value exceeds the valid range of DINT 
type after type conversion, the upper limit 
value (2147483647) of DINT type is 
output.  

(3) When SPS is used, even if the input 
UDINT value exceeds the valid range of 
DINT type after type conversion, no 
boundary processing is performed. 

<Operation>
• When the operation result falls within the valid value range of the DINT type

UDINT DINT

• When the operation result exceeds the valid value range of the DINT type
UDINT DINT

UDINT DINT

UDINT_TO_DINT

[Reference information]
Value range of UDINT type: 0 to 4,294,967,295
Value range of DINT type: -2,147,483,648 to 2,147,483,647

UDINT_TO_DINT DINTUDINT

Convert

Convert

2147483647 2147483647

4294967295 2147483647

Convert

4294967295 -1

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)

(10) Type conversion      REAL_TO_DINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) REAL_TO_DINT converts REAL type data 
to DINT type data.

(2) When SPH is used, if the input REAL value 
exceeds the valid range of DINT type after 
type conversion, the boundary value of 
DINT type is output. 
(Boundary value: 

-2147483648, 2147483647)
(3) The fractional part is rounded off.
(4) The number of significant digits after 

conversion is 6 digits. 
(5) When SPS is used, if the input REAL 

value exceeds the valid range of DINT type 
after type conversion, an indefinite number 
is output. 

<Operation>
• When the operation result falls within the valid value range of the DINT type

REAL DINT

• When the operation result exceeds the valid value range of the DINT type
REAL DINT

REAL DINT

REAL DINT

REAL_TO_DINT

[Reference information]
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

Value range of DINT type: -2,147,483,648 to 2,147,483,647

REAL_TO_DINT DINTREAL

Convert

6.789E+02 679

Convert

2.147E+20 2147483647

Convert

-2.147E+20 -2147483648

Convert

-2.147E+20 an indefinite number

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)
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(11) Type conversion      TIME_TO_DINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) TIME_TO_DINT converts TIME type data 
to DINT type data.

(2) When SPH is used, if the input TIME 
value exceeds the valid range of DINT 
type after type conversion, the upper limit 
value (2147483647) of DINT type is 
output.

(3) 1 ms is converted to 1.  
(4) When SPS is used, even if the input TIME 

value exceeds the valid range of DINT  
type after type conversion, no boundary 
processing is performed. 

<Operation>
• When the operation result falls within the valid value range of the DINT type

TIME DINT

• When the operation result exceeds the valid value range of the DINT type
TIME DINT

TIME DINT

TIME_TO_DINT

[Reference information]
Value range of TIME type: 0 to 4,294,967,295 (ms)
Value range of DINT type: -2,147,483,648 to 2,147,483,647

TIME_TO_DINT DINTTIME

Convert

Convert

17h20m10s 62410000

25d20h31m23s 2147483647

Convert

25d20h31m23s -2061084296

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)

(12) Type conversion      DWORD_TO_DINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) DWORD_TO_DINT converts DWORD 
type data to DINT type data.

<Operation>
DWORD DINT

DWORD DINT

DWORD_TO_DINT

[Reference information]
Value range of DWORD type: 16#00000000 to 16#FFFFFFFF
Value range of DINT type: -2,147,483,648 to 2,147,483,647

DWORD_TO_DINT DINTDWORD

Convert

16#7FFFFFFF 2147483647

Convert

16#FFFFFFFF -1

EN=1 ENO=1

EN=1 ENO=1
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Type conversion FCT

(13) Type conversion      INT_TO_UINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) INT_TO_UINT converts INT type data to 
UINT type data.

(2) When SPH is used, if the input INT value 
exceeds the valid range of UINT type after 
type conversion, the lower limit value 
(UINT#0) of UINT type is output.

(3) When SPS is used, even if the input 
INT value exceeds the valid range of 
UINT type after type conversion, no 
boundary processing is performed. 

<Operation>
• When the operation result falls within the valid value range of the UINT type

INT UINT

• When the operation result exceeds the valid value range of the UINT type
INT UINT

INT UINT

INT_TO_UINT

[Reference information]
Value range of INT type: -32,768 to 32,767
Value range of UINT type: 0 to 65,535

INT_TO_UINT UINTINT

Convert

Convert

32767 32767

-32768 0

Convert

-32768 32768

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)

(14) Type conversion      DINT_TO_UINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) DINT_TO_UINT converts DINT type data 
to UINT type data.

(2) When SPH is used, if the input DINT value 
exceeds the valid range of UINT type after 
type conversion, the boundary value of 
UINT type is output. 
(Boundary value: 0, 65535)

(3) When SPS is used, if the input DINT value 
exceeds the valid range of UINT type after 
type conversion, no boundary processing 
is performed and lower 16 bits are output.

<Operation>
• When the operation result falls within the valid value range of the UINT type

DINT UINT

• When the operation result exceeds the valid value range of the UINT type

DINT UINT

DINT UINT

DINT DINT

DINT_TO_UINT

[Reference information]
Value range of DINT type: -2,147,483,648 to 2,147,483,647
Value range of UINT type: 0 to 65,535

DINT_TO_UINT UINTDINT

Convert

65535 65535

Convert

2147483647 65535

Convert

-2147483648 0

Convert

65537 1

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)
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Type conversion FCT

(15) Type conversion      UDINT_TO_UINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_UINT converts UDINT type 
data to UINT type data.

(2) When SPH is used, if the input UDINT 
value exceeds the valid range of UINT 
type after type conversion, the upper limit 
value (65535) of UINT type is output. 

(3) When SPS is used, if the input UDINT 
value exceeds the valid range of UINT 
type after type conversion, no boundary 
processing is performed and lower 16 bits 
are output.

<Operation>
• When the operation result falls within the valid value range of the UINT type

UDINT UINT

• When the operation result exceeds the valid value range of the UINT type

UDINT UINT

UDINT UINT

UDINT_TO_UINT

[Reference information]
Value range of UDINT type: 0 to 4,294,967,295
Value range of UINT type: 0 to 65,535

UDINT_TO_UINT UINTUDINT

Convert

Convert

65535 65535

4294967295 65535

Convert

4294967295 32768

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)

(16) Type conversion      REAL_TO_UINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) REAL_TO_UINT converts REAL 
type data to UINT type data.

(2) When SPH is used, if the input REAL 
value exceeds the valid range of UINT 
type after type conversion, the boundary 
value of UINT type is output. 

(3) The fractional part is rounded off.
(4) When SPS is used, if the input REAL 

value exceeds the valid range of UINT 
type after type conversion, an indefinite 
number is output. 

<Operation>
• When the operation result falls within the valid value range of the UINT type

REAL UINT

• When the operation result exceeds the valid value range of the UINT type
REAL UINT

REAL UINT

REAL UINT

REAL_TO_UINT

[Reference information]
Value range of REAL type: -2128 < N ≤ -2-126 , 0, 2 -126 ≤ N < 2128

Value range of UINT type: 0 to 65,535

REAL_TO_UINT UINTREAL

Convert

6.789E+2 679

Convert

1.234E+05 65535

-2.345E+02 0

EN=1 ENO=1

EN=1 ENO=0

Convert

1.234E+05 an indefinite number

EN=1 ENO=0

Convert
(SPH)

(SPS)
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(17) Type conversion      TIME_TO_UINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) TIME_TO_UINT converts TIME type data 
to UINT type data.

(2) When SPH is used, if the input TIME 
value exceeds the valid range of UINT 
type after type conversion, the upper limit 
value (65535) of UINT type is output.

(3) 1 ms is converted to 1.
(4) When SPS is used, even if the input 

TIME value exceeds the valid range of 
UINT type after type conversion, no 
boundary processing is performed. 

<Operation>
• When the operation result falls within the valid value range of the UINT type

TIME UINT

• When the operation result exceeds the valid value range of the UINT type

TIME UINT

TIME_TO_UINT

[Reference information]
Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)

(SPS): 0 to 2,147,483,647 (ms)
Value range of UINT type: 0 to 65,535

TIME_TO_UINT UINTTIME

Convert

Convert

1m5s123ms 65123

20h 65535

EN=1 ENO=1

EN=1 ENO=0

(18) Type conversion      WORD_TO_UINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) WORD_TO_UINT converts WORD type 
data to UINT type data.

<Operation>

WORD UINT

WORD UINT

WORD_TO_UINT

[Reference information]
Value range of WORD type: 16#0000 to 16#FFFF
Value range of UINT type: 0 to 65,535

WORD_TO_UINT UINTWORD

Convert

Convert

16#7FFF 32767

16#FFFF 65535

EN=1 ENO=1

EN=1 ENO=1
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(19) Type conversion      INT_TO_UDINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

1) INT_TO_UDINT converts INT type data to 
UDINT type data.

(2) When SPH is used, if the input INT value 
exceeds the valid range of UDINT type 
after type conversion, the lower limit value 
(UDINT#0) of UDINT type is output.

(3) When SPS is used, even if the input INT 
value exceeds the valid range of UDINT 
type after type conversion, no boundary
processing is performed.

<Operation>
• When the operation result falls within the valid value range of the UDINT type

INT UDINT

• When the operation result exceeds the valid value range of the UDINT type

INT UDINT

INT UDINT

INT_TO_UDINT

[Reference information]
Value range of INT type: -32,768 to 32,767
Value range of UDINT type: 0 to 4,294,967,295

INT_TO_UDINT UDINTINT

Convert

Convert

32767 32767

-32768 0

Convert

-32768 32768

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)

(20) Type conversion      DINT_TO_UDINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) DINT_TO_UDINT converts DINT type 
data to UDINT type data.

(2) When SPH is used, if the input DINT value 
exceeds the valid range of UDINT type 
after type conversion, the lower limit value 
(UDINT#0) of UDINT type is output.

(3) When SPS is used, even if the input DINT 
value exceeds the valid range of UDINT 
type after type conversion, no boundary
processing is performed.

<Operation>
• When the operation result falls within the valid value range of the UDINT type

DINT UDINT

• When the operation result exceeds the valid value range of the UDINT type

DINT UDINT

DINT UDINT

DINT_TO_UDINT

[Reference information]
Value range of DINT type: -2,147,483,648 to 2,147,483,647
Value range of UDINT type: 0 to 4,294,967,295

DINT_TO_UDINT UDINTDINT

Convert

Convert

2147483647 2147483647

-2147483648 0

Convert

-2147483648 4294967295

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)
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(21) Type conversion      UINT_TO_UDINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UINT_TO_UDINT converts UINT type 
data to UDINT type data.

<Operation>

UINT UDINT

UINT_TO_UDINT

[Reference information]
Value range of UINT type: 0 to 65,535
Value range of UDINT type: 0 to 4,294,967,295

UINT_TO_UDINT UDINTUINT

Convert

65535 65535
EN=1 ENO=1

(22) Type conversion      REAL_TO_UDINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) REAL_TO_UDINT converts REAL type 
data to UDINT type data.

(2) When SPH is used, if the input REAL 
value exceeds the valid range of UDINT 
type after type conversion, the boundary 
value of UDINT type is output.

(3) The fractional part is rounded off.
(4) The number of significant digits after 

conversion is 6 digits.
(5) When SPS is used, if the input REAL 

value exceeds the valid range of UDINT
type after type conversion, an indefinite 
number is output. 

<Operation>
• When the operation result falls within the valid value range of the UDINT type

REAL UDINT

• When the operation result exceeds the valid value range of the UDINT type
REAL UDINT

REAL UDINT

REAL UDINT

REAL_TO_UDINT

[Reference information]
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

Value range of UDINT type: 0 to 4,294,967,295

REAL_TO_UDINT UDINTREAL

Convert

6.789E+02 679

Convert

4.294E+10 4294967295

Convert

4.294E+10 an indefinite number

Convert

-3.456E+03 0

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)
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(23) Type conversion      TIME_TO_UDINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) TIME_TO_UDINT converts TIME type 
data to UDINT type data.

(2) 1 ms is converted to 1.

<Operation>
TIME UDINTTIME_TO_UDINT

[Reference information]
Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)

(SPS): 0 to 2,147,483,647 (ms)
Value range of UDINT type: 0 to 4,294,967,295

TIME_TO_UDINT UDINTTIME

Convert

5h20m15s 19215000
EN=1 ENO=1

(24) Type conversion      DWORD_TO_UDINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) DWORD_TO_UDINT converts DWORD 
type data to UDINT type data.

<Operation>
DWORD UDINT

DWORD UDINT

DWORD_TO_UDINT

[Reference information]
Value range of DWORD type: 16#00000000 to 16#FFFFFFFF
Value range of UDINT type: 0 to 4,294,967,295

DWORD_TO_UDINT UDINTDWORD

Convert

16#7FFFFFFF 2147483647

Convert

16#FFFFFFFF 4294967295

EN=1 ENO=1

EN=1 ENO=1
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(25) Type conversion      DT_TO_UDINT   ( These functions are not supported in SPS.)

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) DT_TO_UDINT converts DT type data to 
UDINT type data.

(2) The time is measured from 0:00:00 
January 1st, 1970 and is specified in 
seconds.

<Operation>
DT UDINTDT_TO_UDINT

DT_TO_UDINT UDINTDT

Convert

1998-04-01-08:30:15 891419415
EN=1 ENO=1

(26) Type conversion      DATE_TO_UDINT   ( These functions are not supported in SPS.)

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) DATE_TO_UDINT converts DATE type 
data to UDINT type data.

(2) The time is measured from 0:00:00 
January 1st, 1970 and is specified in 
seconds (an integral multiple of 86400 
seconds = 1 day).

<Operation>
DATE UDINTDATE_TO_UDINT

DATE_TO_UDINT UDINTDATE

Convert

1998-04-01 891388800
EN=1 ENO=1
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(27) Type conversion      TOD_TO_UDINT   ( These functions are not supported in SPS.)

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) TOD_TO_UDINT converts TOD type data 
to UDINT type data.

(2) The time starts from 0:00:00 and is 
specified in seconds.

<Operation>
TOD UDINTTOD_TO_UDINT

TOD_TO_UDINT UDINTTOD

Convert

08:30:15 30615
EN=1 ENO=1

(28) Type conversion      INT_TO_REAL

Name, Symbol, Function

N
am

e   S
ym

bol                   F
unction

Example

(1) INT_TO_REAL converts INT type data to 
REAL type data.

(2) The number of significant digits after 
conversion is 6 digits.

<Operation>
INT REAL

INT REAL

INT_TO_REAL

[Reference information]
Value range of INT type: -32,768 to 32,767
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

INT_TO_REAL REALINT

Convert

32767 3.2767E+04

Convert

-32768 -3.2768E+04

EN=1 ENO=1

EN=1 ENO=1
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(29) Type conversion      DINT_TO_REAL

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) DINT_TO_REAL converts DINT type data 
to REAL type data.

(2) The number of significant digits after 
conversion is 6 digits.

<Operation>
DINT REAL

DINT REAL

DINT_TO_REAL

[Reference information]
Value range of DINT type: -2,147,483,648 to 2,147,483,647
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

DINT_TO_REAL REALDINT

Convert

2147483647 2.1474836E+09

Convert

-2147483648 -2.1474836E+09

EN=1 ENO=1

EN=1 ENO=1

(30) Type conversion      UINT_TO_REAL

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UINT_TO_REAL converts UINT type data 
to REAL type data.

(2) The number of significant digits after 
conversion is 6 digits.

<Operation>
UINT REAL

UINT REAL

UINT_TO_REAL

[Reference information]
Value range of UINT type: 0 to 65,535
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

UINT_TO_REAL REALUINT

Convert

65535 6.5535E+04

Convert

0 0.0E+00

EN=1 ENO=1

EN=1 ENO=1
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(31) Type conversion      UDINT_TO_REAL

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_REAL converts UDINT type 
data to REAL type data.

(2) The number of significant digits after 
conversion is 6 digits.

<Operation>
UDINT REAL

UDINT REAL

UDINT_TO_REAL

[Reference information]
Value range of UDINT type: 0 to 4,294,967,295
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

UDINT_TO_REAL REALUDINT

Convert

4294967295 4.2949673E+09

Convert

0 0.0E+00

EN=1 ENO=1

EN=1 ENO=1

(32) Type conversion      TIME_TO_REAL

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) TIME_TO_REAL converts TIME type data 
to REAL type data.

(2) 1 ms is converted to 1.
(3) The number of significant digits after 

conversion is 6 digits.

<Operation>
TIME REALTIME_TO_REAL

[Reference information]
Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)

(SPS): 0 to 2,147,483,647 (ms)
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

TIME_TO_REAL REALTIME

Convert

5h20m15s 1.92150E+07
EN=1 ENO=1
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(33) Type conversion      WORD_TO_BOOL

Name, Symbol, Function

N
am

e    S
ym

bol                 F
unction

Example

(1) WORD_TO_BOOL converts bit 0 of 
WORD type data to BOOL type data.

<Operation>
• When bit 0 of WORD type data is “1”

• When bit 0 of WORD type data is “0”

WORD_TO_BOOL

WORD_TO_BOOL BOOLWORD
Convert

WORD

BOOL

ENO=1

1

0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

1 0 1 1 0 0 1 1 1 0 1 0 1 0 1 0

Convert

WORD

BOOL

ENO=1

0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EN=1

EN=1

(34) Type conversion      DWORD_TO_BOOL

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) DWORD_TO_BOOL converts bit 0 of 
DWORD type data to BOOL type data.

<Operation>
• When bit 0 of DWORD type data is “1”

• When bit 0 of DWORD type data is “0”

DWORD_TO_BOOL

DWORD_TO_BOOL BOOLDWORD
Convert

DWORD

BOOL

ENO=1

1

Convert

DWORD

BOOL

ENO=1

0

0 0 1 1 0 0 1 1 1 0 0 0 1 0 0 0 1 0 1 0 1 1 1 0 0 1 1 1 0 1 1 1

1 0 0 0 0 1 1 1 0 1 0 1 1 0 1 1 1 0 1 1 0 1 0 1 0 0 1 1 1 0 1 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EN=1

EN=1
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(35) Type conversion      BOOL_TO_WORD

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) BOOL_TO_WORD converts BOOL type 
data to WORD type data.  Bit 0 of the 
WORD data is loaded with the BOOL 
value and the other bits with a “0.”

<Operation>
• When BOOL data is “1”

• When BOOL data is “0”

BOOL_TO_WORD

BOOL_TO_WORD WORDBOOL

Convert

WORD

BOOL

ENO=1

1

Convert

WORD

BOOL

ENO=1

0

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EN=1

EN=1

(36) Type conversion      DWORD_TO_WORD

Name, Symbol, Function

N
am

e    S
ym

bol                 F
unction

Example

(1) DWORD_TO_WORD converts DWORD 
type data to WORD type data.  
The lower-order 16 bits of the DWORD 
value are output.

<Operation>
DWORD_TO_WORD

[Reference information]
Value range of DWORD type: 16#00000000 to 16#FFFFFFFF
Value range of WORD type: 16#0000 to 16#FFFF

DWORD_TO_WORD WORDDWORD

DWORD

EN=1

ENO=1

0 1 0 1 0 1 1 1 0 1 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1

Convert

WORD

Truncated

0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1
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(37) Type conversion      INT_TO_WORD

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) INT_TO_WORD converts INT type data to 
WORD type data.

<Operation>

INT WORD

INT_TO_WORD

[Reference information]
Value range of INT type: -32,768 to 32,767
Value range of WORD type: 16#0000 to 16#FFFF

INT_TO_WORD WORDINT

Convert

32767 16#7FFF
EN=1 ENO=1

(38) Type conversion      UINT_TO_WORD

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UINT_TO_WORD converts UINT type 
data to WORD type data.

<Operation>
UINT WORDUINT_TO_WORD

[Reference information]
Value range of UINT type: 0 to 65,535
Value range of WORD type: 16#0000 to 16#FFFF

UINT_TO_WORD WORDUINT

Convert

1234 16#04D2
EN=1 ENO=1
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(39) Type conversion      BOOL_TO_DWORD

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) BOOL_TO_DWORD converts BOOL type 
data to DWORD type data.  Bit 0 of the 
DWORD type data is loaded with the 
BOOL value and the other bits with a “0.”

<Operation>
• When BOOL data is “1”

• When BOOL data is “0”

BOOL_TO_DWORD

BOOL_TO_DWORD DWORDBOOL

Convert
BOOL

ENO=1

1

DWORD

Convert
BOOL

ENO=1

0

DWORD

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EN=1

EN=1

(40) Type conversion      WORD_TO_DWORD

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) WORD_TO_DWORD converts WORD 
type data to DWORD type data.  
The lower-order 16 bits of DWORD type 
data are loaded with the WORD type data 
and the higher-order 16 bits with a “0.”

<Operation>
WORD_TO_DWORD

[Reference information]
Value range of WORD type: 16#0000 to 16#FFFF
Value range of DWORD type: 16#00000000 to 16#FFFFFFFF

WORD_TO_DWORD DWORDWORD
DWORD

ENO=1

Convert

WORD

The higher-order 16 bits are set to “0.”

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 0 0 0 1 1 0 1 0 0 1 0 0 1

1 0 1 0 0 0 1 1 0 1 0 0 1 0 0 1

EN=1
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(41) Type conversion      DINT_TO_DWORD

Name, Symbol, Function

N
am

e    S
ym

bol                 F
unction

Example

(1) DINT_TO_DWORD converts DINT type 
data to DWORD type data.

<Operation>
DINT DWORDDINT_TO_DWORD

[Reference information]
Value range of DINT type: -2,147,483,648 to 2,147,483,647
Value range of DWORD type: 16#00000000 to 16#FFFFFFFF

DINT_TO_DWORD DWORDDINT

Convert

2147483647 16#7FFFFFFF
EN=1 ENO=1

(42) Type conversion      UDINT_TO_DWORD

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_DWORD converts UDINT 
type data to DWORD type data.

<Operation>
UDINT DWORDUDINT_TO_DWORD

[Reference information]
Value range of UDINT type: 0 to 4,294,967,295
Value range of DWORD type: 16#00000000 to 16#FFFFFFFF

UDINT_TO_DWORD DWORDUDINT

Convert

4294967295 16#FFFFFFFF
EN=1 ENO=1
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(43) Type conversion      INT_TO_TIME

Name, Symbol, Function

N
am

e    S
ym

bol                  F
unction

Example

(1) INT_TO_TIME converts INT type 
data to TIME type data.

(2) When SPH is used, if the input INT value 
exceeds the valid range of TIME type after 
type conversion, the lower limit value 
(0ms) of TIME type is output.

(3) 1 is converted to 1ms. 
(4) When SPS is used, even if the input INT 

value exceeds the valid range of TIME 
type after type conversion, no boundary 
processing is performed. 

<Operation>
• When the operation result falls within the valid value range of the TIME type

INT TIME

• When the operation result exceeds the valid value range of the TIME type
INT TIME

INT_TO_TIME

[Reference information]
Value range of INT type: -32,768 to 32,767
Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)

(SPS): 0 to 2,147,483,647 (ms)

INT_TO_TIME TIMEINT

 Convert

 Convert

32767 32s767ms

-32768 0ms

EN=1 ENO=1

EN=1 ENO=0

(44) Type conversion      DINT_TO_TIME

Name, Symbol, Function

N
am

e   S
ym

bol                    F
unction

Example

(1) DINT_TO_TIME converts DINT type 
data to TIME type data.

(2) When SPH is used, if the input DINT 
value exceeds the valid range of TIME 
type after type conversion, the lower limit 
value (0ms) of TIME type is output.

(3) 1 is converted to 1ms.  
(4) When SPS is used, even if the input DINT 

value exceeds the valid range of TIME 
type after type conversion, no boundary 
processing is performed. 

<Operation>
• When the operation result falls within the valid value range of the TIME type

DINT TIME

• When the operation result exceeds the valid value range of the TIME type
DINT TIME

DINT TIME

DINT_TO_TIME

[Reference information]
Value range of DINT type: -2,147,483,648 to 2,147,483,647
Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)

(SPS): 0 to 2,147,483,647 (ms)

DINT_TO_TIME TIMEDINT

 Convert

 Convert

2147483647 24d20h31m23s647ms

-2147483648 0ms

 Convert

-2147483648 2147483648

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)
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(45) Type conversion      UINT_TO_TIME

Name, Symbol, Function

N
am

e    S
ym

bol                  F
unction

Example

(1) UINT_TO_TIME converts UINT type data 
to TIME type data.

(2) 1 is converted to 1ms.

<Operation>
UINT TIMEUINT_TO_TIME

[Reference information]
Value range of UINT type: 0 to 65,535
Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)

(SPS): 0 to 2,147,483,647 (ms)

UINT_TO_TIME TIMEUINT

Convert

65535 1m5s535ms
EN=1 ENO=1

(46) Type conversion      UDINT_TO_TIME

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_TIME converts UDINT type 
data to TIME type data.

(2) 1 is converted to 1ms.

<Operation>
UDINT TIMEUDINT_TO_TIME

[Reference information]
Value range of UDINT type: 0 to 4,294,967,295
Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)

(SPS): 0 to 2,147,483,647 (ms)

UDINT_TO_TIME TIMEUDINT

Convert

4294967295 49d17h2m47s295ms
EN=1 ENO=1
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(47) Type conversion      REAL_TO_TIME

Name, Symbol, Function

N
am

e  S
ym

bol                    F
unction

Example

(1) REAL_TO_TIME converts REAL type 
data to TIME type data.

(2) The appropriate limit value of the TIME 
type is generated if the result of 
converting the REAL value exceeds the 
valid value range of the TIME type.

(3) The fractional part is rounded off.
(4) 1 is converted to 1 ms.
(5) The converted value contains some 

degree of error because the number of 
significant digits of the REAL type data is 
6 digits.

<Operation>
• When the operation result falls within the valid value range of the TIME type

REAL TIME

• When the operation result exceeds the valid value range of the TIME type

REAL TIME

REAL TIME

REAL_TO_TIME

[Reference information]
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

Value range of TIME type (SPH): 0 to 4,294,967,295 (ms)
(SPS): 0 to 2,147,483,647 (ms)

REAL_TO_TIME TIMEREAL

Convert

2.147E+09 24d20h23m20s

Convert

5.000E+09 49d17h2m47s295ms

Convert

-1.234E+10 0ms

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(48) Type conversion      UDINT_TO_DT   ( These functions are not supported in SPS.)

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_DT converts UDINT type data 
to DT type data.

(2) The UDINT type data is converted to DT 
type data which starts from 0:00:00 
January 1st, 1970 and is specified in 
seconds.

<Operation>
UDINT DTUDINT_TO_DT

UDINT_TO_DT DTUDINT

Convert

891419415 1998-04-01-08:30:15
EN=1 ENO=1
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(49) Type conversion      UDINT_TO_DATE   ( These functions are not supported in SPS.)

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_DATE converts UDINT type 
data to DATE type data.

(2) The UDINT type data is converted to 
DATE type data which starts from January 
1st, 1970 and is specified in seconds (an 
integral multiple of 86400 seconds = 1 
day).  The time part of the DATE type data 
is truncated.

<Operation>
UDINT DATEUDINT_TO_DATE

UDINT_TO_DATE DATEUDINT

Convert

891419415 1998-04-01
EN=1 ENO=1

(50) Type conversion      UDINT_TO_TOD   ( These functions are not supported in SPS.)

 Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) UDINT_TO_TOD converts UDINT type 
data to TOD type data.

(2) The UDINT type data is converted to TOD 
type data which starts from 00:00:00 and 
is specified in seconds (the part exceeding 
24:00:00 is truncated).

<Operation>
UDINT TODUDINT_TO_TOD

UDINT_TO_TOD TODUDINT

Convert

891419415 08:30:15
EN=1 ENO=1
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(51) Type conversion      TRUNC_INT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) TRUNC_INT converts REAL type data to 
INT type data.

(2) When SPH is used, if the input REAL 
value exceeds the valid range of INT type 
after type conversion, the boundary value 
of INT type is output.

(3) The fractional part is truncated. 
(4) When SPS is used, if the input REAL 

value exceeds the valid range of INT type 
after type conversion, an indefinite 
number is output. 

<Operation>
• When the operation result falls within the valid value range of the INT type

REAL INT

• When the operation result exceeds the valid value range of the INT type

REAL INT

REAL INT

REAL INT

TRUNC_INT

[Reference information]
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

Value range of INT type: -32,768 to 32,767

TRUNC_INT INTREAL

Convert

6.789E+02 678

Convert

4.000E+04 32767

Convert

4.000E+04 an indefinite number

Convert

-5.000E+04 -32768

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

  

(SPH)

(SPS)

(52) Type conversion      TRUNC_DINT

 Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) TRUNC_DINT converts REAL type data to 
DINT type data.

(2) When SPH is used, if the input REAL 
value exceeds the valid range of DINT 
type after type conversion, the boundary 
value of DINT type is output.

(3) The fractional part is truncated. 
(4) The number of significant digits after 

conversion is 6 digits.
(5) When SPS is used, if the input REAL 

value exceeds the valid range of DINT 
type after type conversion, an indefinite 
number is output. 

<Operation>
• When the operation result falls within the valid value range of the DINT type

REAL DINT

• When the operation result exceeds the valid value range of the DINT type
REAL DINT

REAL DINT

REAL DINT

TRUNC_DINT

[Reference information]
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128 
Value range of DINT type: -2,147,483,648 to 2,147,483,647

TRUNC_DINT DINTREAL

Convert

6.789E+02 678

Convert

2.147E+10 2147483647

Convert

2.147E+10 an indefinite number

Convert

-2.147E+10 -2147483648

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)
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(53) Type conversion      TRUNC_UINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) TRUNC_UINT converts REAL type data 
to UINT type data.

(2) When SPH is used, if the input REAL 
value exceeds the valid range of UINT 
type after type conversion, the boundary 
value of UINT type is output. 
(Boundary value: 0, 65535) 

(3) The fractional part is truncated. 
(4) When SPS is used, if the input REAL 

value exceeds the valid range of UINT 
type after type conversion, an indefinite 
number is output. 

<Operation>
• When the operation result falls within the valid value range of the UINT type

REAL UINT

• When the operation result exceeds the valid value range of the UINT type
REAL UINT

REAL UINT

REAL UINT

TRUNC_UINT

[Reference information]
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128

Value range of UINT type: 0 to 65,535

TRUNC_UINT UINTREAL

Convert

6.789E+02 678

Convert

7.000E+04 65535

Convert

7.000E+04 an indefinite number

Convert

-5.000E+04 0

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)

(54) Type conversion      TRUNC_UDINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

 Example

(1) TRUNC_UDINT converts REAL type data 
to UDINT type data.

(2) When SPH is used, if the input REAL 
value exceeds the valid range of UDINT 
type after type conversion, the boundary 
value of UDINT type is output. 
(Boundary value: 0, 4294967295)

(3) The fractional part is truncated. 
(4) The number of significant digits after 

conversion is 6 digits.
(5) When SPS is used, if the input REAL 

value exceeds the valid range of UDINT 
type after type conversion, an indefinite 
number is output. 

<Operation>
• When the operation result falls within the valid value range of the UDINT type

REAL UDINT

• When the operation result exceeds the valid value range of the UDINT type

REAL UDINT

REAL UDINT

REAL UDINT

TRUNC_UDINT

 [Reference information]
Value range of REAL type: -2128 < N ≤ -2-126, 0, 2 -126 ≤ N < 2128 
Value range of UDINT type: 0 to 4,294,967,295

TRUNC_UDINT UDINTREAL

Convert

6.789E+02 678

Convert

4.294E+10 4294967295

Convert

4.294E+10

Convert

-50000.0 0

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)an indefinite number
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(55) Type conversion      W_BCD_TO_INT

 Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

 Example

(1) W_BCD_TO_INT regards WORD type 
data as BCD code and converts it to INT 
type data.

(2) When SPH is used, if the input WORD 
value is other than BCD code, “0” is 
output. 

(3) When SPS is used, if the input WORD 
value is other than BCD code, “-1” is 
output. 

<Operation>
• When the input value is BCD code

WORD INT

• When the input value is not BCD code
WORD INT

WORD INT

W_BCD_TO_INT

[Reference information]
Value range of WORD type as interpreted as BCD code 

: WORD#0000 to WORD#9999
Value range of INT type: -32,768 to 32,767

W_BCD_TO_INT INTWORD

Convert

Convert

1234 1234

16#23FF 0

Convert

16#23FF -1

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)

(56) Type conversion      D_BCD_TO_INT

 Name, Symbol, Function

N
am

e   S
ym

bol         F
unction

Example

(1) D_BCD_TO_INT regards DWORD data 
as BCD code and converts it to INT type 
data. 

(2) When SPH is used, if the input DWORD 
value exceeds the valid range of INT type 
after type conversion, the upper limit value 
(32767) of INT type is output. 

(3) When SPH is used, if the input DWORD 
value is other than BCD code, “0” is 
output. 

(4) When SPS is used, if the input DWORD 
value exceeds the valid range of INT type 
after type conversion, no boundary 
processing is performed and lower 16 bits 
are output. 

(5) When SPS is used, if the input DWORD 
value is other than BCD code, “-1” is 
output. 

<Operation>
• When the operation result falls within the valid value range of the INT type

DWORD INT

• When the operation result exceeds the valid value range of the INT type
DWORD INT

DWORD INT

• When the input value is not BCD code.
DWORD INT

DWORD INT

D_BCD_TO_INT

[Reference information]
  Value range of DWORD type as interpreted as BCD code 

: WORD#00000000 to WORD#99999999
  Value range of INT type: -32,768 to 32,767

D_BCD_TO_INT INTDWORD

Convert

 

32767 32767

99999999 32767

16#0000FFFF 0

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

Convert

99999999 -7937
Convert

Convert

16#0000FFFF -1

Convert

(SPH)

(SPS)

(SPH)

(SPS)

Type conversion FCT 2-5  FBD Language



2-106

(57) Type conversion      W_BCD_TO_DINT

 Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) W_BCD_TO_DINT regards WORD data 
as BCD code and converts it to DINT type 
data.

(2) When SPH is used, if the input WORD 
value is other than BCD code, “0” is 
output. 

(3) When SPS is used, if the input WORD 
value is other than BCD code, “-1” is 
output. 

<Operation>
• When the input value is BCD code

WORD DINT

• When the input value is not BCD code
WORD DINT

WORD DINT

W_BCD_TO_DINT

 [Reference information]
Value range of WORD type as interpreted as BCD code 

: 16#0000 to 16#9999
Value range of DINT type: -2,147,483,648 to 2,147,483,647

W_BCD_TO_DINT DINTWORD

Convert

Convert

1234 1234

16#23FF 0

Convert

16#23FF -1

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)

(58) Type conversion      D_BCD_TO_DINT

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) D_BCD_TO_DINT regards DWORD data 
as BCD code and converts it to DINT type 
data.

(2) A “0” is generated if the input WORD 
value is not BCD code. 

(3) When SPS is used, if the input DWORD 
value is other than BCD code, “-1” is 
output. 

<Operation>
• When the operation result falls within the valid value range of the DINT type

DWORD DINT

• When the input value is not BCD code
DWORD DINT

DWORD DINT

D_BCD_TO_DINT

[Reference information]
Value range of DWORD type as interpreted as BCD code

: 16#00000000 to 16#99999999
Value range of DINT type: -2,147,483,648 to 2,147,483,647

D_BCD_TO_DINT DINTDWORD

Convert

Convert

99999999 99999999

16#00123FF 0

Convert

16#00123FF -1

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)
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(59) Type conversion      INT_TO_W_BCD

Name, Symbol, Function

N
am

e   S
ym

bol                  F
unction

Example

(1) INT_TO_W_BCD BCD-converts INT type 
data to WORD type data. 

(2) When SPH is used, if the input INT value 
exceeds the valid range of WORD type 
after type conversion, the boundary value 
of WORD type (BCD code) is output. 

(3) When SPS is used, if the input INT value 
exceeds 9999, the lower 4 digits of the INT 
value are output.  If the input INT value is 
negative, “FFFF” is output. 

<Operation>
• When the operation result falls within the valid value range of the WORD 

type
INT WORD

• When the operation result exceeds the valid value range of the WORD type

INT WORD

INT WORD

INT WORD

INT WORD

INT_TO_W_BCD

[Reference information]
    Value range of INT type: -32,768 to 32,767
    Value range of WORD type as interpreted as BCD code

: 16#0000 to 16#9999

INT_TO_W_BCD WORDINT

Convert

9999 16#9999

Convert

32767 16#9999

Convert

-32768 16#0000

Convert

32767 16#2767

Convert

-32768 16#FFFF

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)

(60) Type conversion      DINT_TO_W_BCD

Name, Symbol, Function

N
am

e  S
ym

bol                    F
unction

Example

(1) DINT_TO_W_BCD BCD-converts 
DINT type data to WORD type data. 

(2) When SPH is used, if the input DINT 
value exceeds the valid range of WORD 
type after type conversion, the boundary 
value of WORD type (BCD code) is 
output. 

(3) When SPS is used, if the input DINT value 
is in the range from 10000 to 99999999, 
the lower 4 digits are output.  If the input 
INT value exceeds 99999999 or is 
negative, “16#FFFF” is output. 

<Operation>
• When the operation result falls within the valid value range of the WORD 
   type

DINT WORD

• When the operation result exceeds the valid value range of the WORD type
DINT WORD

DINT WORD

DINT WORD

DINT WORD

DINT_TO_W_BCD

[Reference information]
Value range of DINT type: -2,147,483,648 to 2,147,483,647
Value range of WORD type as interpreted as BCD code

: 16#0000 to 16#9999

DINT_TO_W_BCD WORDDINT

9999 16#9999

2147483647 16#9999

Convert

-2147483648 16#0000

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

Convert

Convert

2147483647 16#FFFF

Convert

99991234 16#1234

Convert

(SPH)

(SPS)
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(61) Type conversion      INT_TO_D_BCD

Name, Symbol, Function

N
am

e   S
ym

bol                   F
unction

Example

(1) INT_TO_D_BCD BCD-converts INT 
type data to DWORD type data. 

(2) When SPH is used, if the input INT value 
exceeds the valid range of DWORD type 
after type conversion, the lower limit value 
of DWORD type (16#00000000) (BCD 
code) is output. 

(3) When SPS is used, if the input INT value 
is negative, “16#FFFFFFFF” is output. 

<Operation>
• When the operation result falls within the valid value range of the DWORD 
  type

INT DWORD

• When the operation result exceeds the valid value range of the DWORD 
  type

INT DWORD

INT DWORD

INT_TO_D_BCD

[Reference information]
Value range of INT type: -32,768 to 32,767
Value range of DWORD type as interpreted as BCD code

: 16#00000000 to 16#99999999

INT_TO_D_BCD DWORDINT

Convert

Convert

32767 16#32767

-32768 16#00000000

Convert

-32768 16#FFFFFFFF

EN=1 ENO=1

EN=1 ENO=0

(SPH)

(SPS)

(62) Type conversion      DINT_TO_D_BCD

Name, Symbol, Function

N
am

e  S
ym

bol                   F
unction

Example

(1) DINT_TO_D_BCD BCD-converts 
DINT type data to DWORD type data. 

(2) When SPH is used, if the input DINT value 
exceeds the valid range of DWORD type 
after type conversion, the boundary value 
of DWORD type (BCD code) is output. 

(3) When SPS is used, if the input DINT value 
exceeds 99999999 or is negative, 
“16#FFFFFFFF” is output. 

<Operation>
• When the operation result falls within the valid value range of the 
  DWORD type

DINT DWORD

• When the operation result exceeds the valid value range of the
  DWORD type

DINT DWORD

DINT DWORD

DINT DWORD

DINT_TO_D_BCD

[Reference information]
          Value range of DINT type: -2,147,483,648 to 2,147,483,647
          Value range of DWORD type as interpreted as BCD code

: 16#00000000 to 16#99999999

DINT_TO_D_BCD DWORDDINT

Convert

99999999 16#99999999

Convert

2147483647 16#99999999

Convert

2147483647 16#FFFFFFFF

Convert

-2147483648 16#00000000

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

(SPH)

(SPS)
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2-5-4 Arithmetic functions

(1) Absolute value      ABS_INT

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
INT Compute INT

    EN=1     ENO=1

• When the input value is a negative maximum value (-32768)
INT Compute INT

    EN=1     ENO=0

(1) ABS_INT computes and returns the 
absolute value of INT type data.

(2) The positive maximum value (32767) of the 
output data type is generated if the input 
value is “-32768.” 

ABS_INT

ABS_INT INTINT

-32768 32767

-20 20

(2) Absolute value      ABS_DINT

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
DINT DINT

    EN=1     ENO=1

• When the input value is a negative maximum value (-2147483648)
DINT DINT

    EN=1     ENO=0

(1) ABS_DINT computes and returns the 
absolute value of DINT type data.

(2) The positive maximum value (2147483647) 
of the output data type is generated if the 
input value is “-2147483648.” 

ABS_DINT

Compute

Compute

ABS_DINT DINT
 

DINT

-2147483648

-20 20

2147483647
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(3) Absolute value      ABS_REAL

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

(1) ABS_REAL computes the absolute value 
of REAL type data.

ABS_REAL
Compute

ABS_REAL REAL
  

REAL

-2.000E+1 2.000E+1

(4) Square root      SQRT

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

• When the input value is negative
REAL REAL

    EN=1     ENO=0

REAL REAL
(1) SQRT computes the square root of REAL 

type data.
(2) When SPH is used, if the input value is 

negative, a 0 is output and ENO is set to 0.
(3) The number of significant digits of the 

output is 5.
(4) When SPS is used, if the input value is 

negative, “-NAN” is output. 

SQRT
Compute

Compute

SQRT REAL
  

REAL

1.234E+07 3.5128E+03

-1.234E+07 0.0E+00

-1.234E+07 -NAN

(SPH)

(SPS)

2-5  FBD Language Arithmetic functions



2-111

(5) Natural logarithm      LN

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

LN

(1) LN computes the natural logarithm of REAL 
type data.

(2) When SPH is used, if the input value is 
negative, a 0 is output and ENO is set to 0.

(3) The output is the negative maximum value 
and ENO is set to 0 if the input value is 0.

(4) The number of significant digits of the 
output is 4 or less. 

(5) When SPS is used, if the input value is 
negative, “-NAN” is output.  If the input 
value is 0 (zero), “-INF” is output. 

y=lnX

y

x

1.0

1.0 e0

Compute

LN REAL
 

REAL

1.234E+03 7.118E+00

(6) Common logarithm      LOG

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

LOG

(1) LOG computes the common logarithm of 
REAL type data.

(2) When SPH is used, if the input value is 
negative, a 0 is output and ENO is set to 0.

(3) The output is the negative maximum value 
and ENO is set to 0 if the input value is 0.

(4) The number of significant digits of the 
output is 4 or less. 

(5) When SPS is used, if the input value is 
negative, “-NAN” is output.  If the input 
value is 0 (zero), “-INF” is output. 

0

LOG REAL
  

REAL

1.234E+03 3.091E+00

y=log10X

y

x

1.0

1.0 10

Compute
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(7) Exponent      EXP

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

EXP

(1) EXP computes the exponent of the input using the 
base (e) as 2.718281. 

(2) When SPH is used, if the operation result exceeds 
the boundary value of REAL type, the boundary value 
is output. 

(3) The number of significant digits of the output is as 
follows:
• 4 digits if the input and output fall within -64 to 64.
• In other cases, a large error results.

(4) ENO is set to 0 if the output value exceeds the valid 
value range of the REAL type.  
If the output value is the REAL type and is so close to 
0 that it cannot be expressed, the output is set to 0 
and ENO to 1. 

(5) When SPS is used, if the operation result exceeds 
the boundary value of REAL type, “+INF” is output. 

y=eX

y

x

1.0

1.00

EXP REAL
  

REAL

2.0E+00 7.389E+00
Compute

(8) Sine      SIN

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

SIN

(1) SIN computes the sine of REAL type data.
(2) The input must be given in radians (angle x π / 180).
(3) The number of significant digits of the output is 5 if 

the input falls within -2π and 2π.
(Calculated up to the fourth decimal place.)  
If the absolute value of the input is greater than or 
equal to 2π, computation is carried out but with a 
large error.

(4) When an (input value) is < -231 or > 231 -1, an output 
value = 0 and ENO = 0.

y=sin x

y

x

1

-1

0-π-2π 2ππ

Compute

SIN REAL
  

REAL

3.141E+00 5.926E-04
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(9) Cosine      COS

Name, Symbol, Function Example

N
am

e    S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

COS

(1) COS computes the cosine of REAL type 
data.

(2) The input must be given in radians.
(3) The number of significant digits of the 

output is 5 if the input falls within -2π and 
2π. (Calculated up to the fourth decimal 
place.) If the absolute value of input is 
greater than or equal to 2π, computation 
is carried out but with a large error.

(4) When an (input value) is < -231 or > 231 -1, 
an output value = 0 and ENO = 0.

y=cos x

y

x

1

-1

0

-π

-2π 2π

π

COS REAL
 

REAL

1.047E+00 5.001E-01
Compute

(10) Tangent      TAN

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

TAN

(1) TAN computes the tangent of REAL type 
data.

(2) The input must be given in radians.
(3) The number of significant digits of the 

output is 4 if the input falls within -2π and 
2π.  The output has a large error if the 
absolute value of the input is greater if the 
input is approximately an integral multiple 
of π/2.  
If the absolute value of input is greater than 
or equal to 2π, computation is carried out 
but with a large error.

(4) When an (input value) is < -231 or > 231 -1, 
an output value = 0 and ENO = 0.

y=tan x y

x

1

-1

0-π π

Output error is large.  Output error is large

2222
33 ππ-

π- π

TAN REAL
  

REAL

7.854E-01 1.000E+00
Compute
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(11) Arc sine      ASIN

Name, Symbol, Function Example

N
am

e    S
ym

bol                 F
unction

<Operation>

REAL REAL

    EN=1     ENO=1

ASIN

(1) ASIN computes the arc sine of REAL type 
data.

(2) The output is given in radians.
(3) The input must have a value range of -1.0 

to +1.0 and the output must have a value 
range of -π/2 to π/2.  A 0 is generated and 
ENO is set to 0 if the input exceeds this 
value range.

(4) The number of significant digits of the 
output is as follows:
• 4 digits if | input value | = 1.0 or 0.998999 

or less
• The error is large if | input value | = 0.999 

and 0.999999
(5) When SPS is used, if the input value is 

outside the range from -1.0 to 1.0, “-NAN” 
is output. 

ASIN REAL
  

REAL

7.854E-01 9.033E-01

y=sin -1 x

y

x
0-1.0 1.0

π

Compute

2

π
2

-  

(12) Arc cosine      ACOS

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

ACOS

(1) ACOS computes the arc cosine of REAL 
type data.

(2) The output is given in radians.
(3) The input must have a value range of -1.0 

to +1.0 and the output must have a value 
range of π to 0. A 0 is generated and 
ENO is set to 0 if the input exceeds this 
value range.

(4) The number of significant digits of the 
output is as follows:
• 4 digits if | input value | = 1.0 or 0.998999 

or less
• The error is large if | input value | = 0.99 

and 0.999999 
(5) When SPS is used, if the input value is 

outside the range from -1.0 to 1.0, “-NAN” 
is output. 

π

π
2

ACOS REAL
 

REAL

7.854E-01 6.675E-01

y=cos -1 x

y

x
0-1.0 1.0

Compute
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(13) Arc tangent      ATAN

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
REAL REAL

    EN=1     ENO=1

ATAN

(1) ATAN computes the arc tangent of REAL 
type data.

(2) The output is given in radians.
(3) The input must have a value range of its 

negative maximum value to its positive 
maximum value and the output must have 
a value range of -π/2 to π/2.

(4) The number of significant digits of the 
output is 5.

ATAN REAL
  

REAL

7.854E-01 6.6577E-01

y=tan -1 x y

x
0

Compute

-  

π
2

π
2

(14) Addition       ADD

Name, Symbol, Function Example

N
am

e   S
ym

bol                                        F
unction

<Operation>
• When the operation result falls within the valid value range of the operands

INT INT

• When the operation result exceeds the valid value range of the operands
INT INT

INT INT

ADD

(1) ADD adds the input data together.
(2) The data type of the input and output 

operands must be the same.
(3) Available data type is ANY_NUM type 

(REAL, INT, DINT, UINT, or UDINT).
(4) ENO is set to 0 if the operation result 

exceeds the valid value range of the data 
type of the operands.

(5) If a data value is approaching so closely to 
0 (zero) that no REAL type data can  
represent it, an output value = 1 and 
ENO = 1 (only for SPH). 

Note: 1) The CPU performs no boundary processing when the result of adding 
operands of types other than REAL type exceeds the valid value rangeof the 
operands.  Make sure that the result of the addition does not exceed the valid 
value range of the operands. The CPU performs boundary processing for 
REAL type operands (only for SPH). 

Note: 2) When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of the data type.

Compute

Compute

Compute

1234 + 5678 6912

  -32768 +   -32768 0

32767 + 32767 -2

ANY_NUM
ADD

ANY_NUM

ANY_NUM

ANY_NUM

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0
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(15) Subtraction      SUB

SUB

5678  - 1234 4444

 - 50

ANY_NUM

ANY_NUM

ANY_NUM
SUB

  -32768 32718

EN=1 ENO=1

EN=1 ENO=0

Compute

Compute

<Operation>
• When the operation result falls within the valid value range of the operands

INT INT

• When the operation result exceeds the valid value range of the operands

INT INT

(1) SUB subtracts the second input from the 
first input.

(2) The data type of the input and output 
operands must be the same.

(3) Available data type is ANY_NUM type 
(REAL, INT, DINT, UINT, or UDINT).

(4) ENO is set to 0 if the operation result 
exceeds the valid value range of the data 
type of the operands (only for SPH).

(5) If a data value is approaching so closely to 
0 (zero) that no REAL type data can  
represent it, an output value = 1 
and ENO = 1 (only for SPH).

Note: 1) The CPU performs no boundary processing when the result of subtracting 
operands of types other than REAL type exceeds the valid value range of the 
operands.  Make sure that the result of the subtraction does not exceeds the 
valid value range of the operands.  The CPU performs boundary processing 
for REAL type operands (only for SPH). 

Note: 2) When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of the data type.

Name, Symbol, Function Example

N
am

e   S
ym

bol                      F
unction

(16) Multiplication      MUL

Name, Symbol, Function Example

N
am

e   S
ym

bol                                        F
unction

<Operation>
• When the operation result falls within the valid value range of the operands

INT INT

• When the operation result exceeds the valid value range of the operands

INT INT

INT INT

INT INT

INT INT

MUL

(1) MUL multiplies the input data together.
(2) The data type of the input and output 

operands must be the same.
(3) ENO is set to 0 if the operation result 

exceeds the valid value range of the data 
type of the operands (only for SPH).

(4) Available data type is ANY_NUM type 
(REAL, INT, DINT, UINT, or UDINT).

(5) If a data value is approaching so closely to 
0 (zero) that no REAL type data can  
represent it, an output value = 1 
and ENO = 1 (only for SPH).

Note: When SPS is used, no boundary processing is performed even when the 
operation result exceeds the valid range of the data type.

   32767 x 32767    1

32767 x 32767 32767

ANY_NUM
MUL

ANY_NUM

ANY_NUM

ANY_NUM

222 x 10 2220
EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

Compute

Compute

   -32768 x 32767    -32768

-32768 x 32767 0
EN=1 ENO=0

EN=1 ENO=0

Compute

Compute

Compute

(SPS)

(SPH)

(SPH)
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(17) Division      DIV

Name, Symbol, Function Example

N
am

e    S
ym

bol                  F
unction

<Operation>
• When the operation result falls within the valid value range of the operands

INT INT

• When the divisor is 0
INT INT

INT INT

DIV

(1) DIV divides the first input by the second 
input.

(2) The data type of the input and output 
operands must be the same.

(3) ENO is set to 0 if the operation result 
exceeds the valid value range of the data 
type of the operands (only for SPH).

(4) Available data type is ANY_NUM type
(REAL, INT, DINT, UINT, or UDINT).

(5) If a data value is approaching so closely to 
0 (zero) that no REAL type data can  
represent it, an output value = 1 
and ENO = 1.

(6) If the divisor is 0, the maximum absolute 
value with the sign of the dividend is 
generated and ENO is set to 0 (only for 
SPH).

Notes: 1) When SPS is used, if the operation result exceeds the valid range of the 
data type, the SPS stops operation. 

Notes: 2) When SPS is used, if the divisor is 0 (zero) (except REAL type), the SPS 
stops operation.  In the case of REAL type, “-NAN” or “±INF” is output. 

ANY_NUM

ANY_NUM

ANY_NUM
DIV

3940 / 5 788

/ 03940 32767

EN=1 ENO=1

EN=1 ENO=0

Compute

Compute

/ 03940 The SPS stops

Compute

(SPS)

(SPH)

(18) Division remainder      MOD

Name, Symbol, Function Example

N
am

e   S
ym

bol                       F
unction

<Operation>
• When the operation result falls within the valid value range of the operands

INT INT

• When the divisor is 0
INT INT

INT INT

• When the quotient exceeds the valid value range of the operands
INT INT

INT INT

MOD

(1) MOD divides the first input by the second 
input and generates the remainder.

(2) The data type of the input and output 
operands must be the same.

(3) The output is set to 0 and ENO is set to 0 
if the quotient exceeds the valid value 
range of the data type of the operands 
(only for SPH).

(4) Available data type is ANY_INT type 
(INT, DINT, UINT, or UDINT).

(5) If the divisor is 0, a 0 is generated and ENO 
is set to 0 (only for SPH).

(6) Remainder is calculated using the following 
equation: 
(Divisor) x (Quotient) + (Remainder) 
= (Dividend) 

Note: When SPS is used, if the quotient of the division exceeds the boundary value of 
the data type, or if the divisor is 0 (zero), the SPS stops operation. 

ANY_INT

ANY_INT

ANY_INT
MOD

234 MOD 4 2

03940 0MOD

EN=1 ENO=1

EN=1 ENO=0

-1-32768 0MOD

EN=1 ENO=0

Compute

Compute

-1-32768 The SPS stopsMOD

Compute

Compute

03940 The SPS stopsMOD

Compute

(SPS)

(SPH)

(SPS)

(SPH)
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(19) Exponent      EXPT

Name, Symbol, Function Example

N
am

e   S
ym

bol           F
unction

<Operation>
• When the operation result falls within the valid value range of the operand

REAL REAL

• When the operation result exceeds the valid value range of the operand
REAL REAL

REAL REAL

EXPT

(1) EXPT computes the first input (base) to the 
power (exponent) of the second input.

(2) When SPH is used, if the operation result 
exceeds the valid value range of the REAL 
type, the boundary value of REAL type is 
output. 

(3) When SPH is used, base ≥ 0. If base < 0, 
the output is set to 0 and ENO to 0.

(4) The number of significant digits of the 
output is 4.

(5) ENO is set to 0 if the output value exceeds 
the valid value range of the REAL type.  
If the output value is the REAL type and is 
so close to 0 that it cannot be expressed, 
the output is set to 0 and ENO to 1.

(6) When a base = 0 and an exponent = 0 (0°C), an output value = 1 and ENO = 1. 
(7) When SPS is used, if the operation result exceeds the boundary value of REAL type, “+INF” is output. 
(8) When SPS is used, base ≥ 0.  If base < 0, “-NAN” is output. 

REAL

REAL

REAL
EXPT

1.230E+01

1.230E+01

2.500E+00

2.500E+02

    5.306E+02

 3.402E+38

EXPT

EXPT

EN=1 ENO=1

EN=1 ENO=0

EN=1 ENO=0

Compute

1.230E+01 2.500E+02 +INFEXPT

Compute

Compute

(SPS)

(SPH)

(20) Move       MOVE

Name, Symbol, Function Example

N
am

e    S
ym

bol                  F
unction

<Operation>

DINT DINT

    EN=1     ENO=1

Note: Since when a variable is a derived data type, transfer is repeated the 
same number of times as that of elements. If a variable has been 
defined in the processor bus space, pay attention to the number of 
accesses. Refer to “Appendix Accessing the Processor Bus.”(1) MOVE outputs the input as it is.

(2) Available data type is any data type 
(ANY type) of the MICREX-SX series.

MOVE

MOVE ANYANY

32767 32767
Output
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(21) Negation      NEG

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
DINT DINT

    EN=1     ENO=1

For a negative value of DINT or INT type

DINT DINT

   EN=1     ENO=1

INT INT

    EN=1     ENO=1

(1) NEG outputs the input data with its sign 
negated.

(2) Available data are types INT, DINT, or 
REAL.  (Neither UINT nor UDINT must be 
specified.)

(3) ENO is set to 0 if the result of negating an 
INT type data or DINT type data exceeds 
the valid value range of the respective data 
type.

NEG
Output

Output

Output

NEG ANY_NUMANY_NUM

123    -123

-2147483648 2147483647

-32768   32767
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Bit string FCT2-5  FBD Language

2-5-5 Bit string functions

(1) Shift left      SHL_WORD

Name, Symbol, Function Example

N
am

e   S
ym

bol                          F
unction

<Operation>
      Before execution EN=1

       Bit addresses 

       After execution ENO=1

(1) SHL_WORD shifts the first input 
(WORD type data) the number of bit 
positions designated by the second input 
(UINT type data) to the left.  Bit 0 is loaded 
with a “0” after the shift.  
The data in bit 15 is discarded.

(2) The lowest-order 4 bits of the second 
input “N” are significant.  For example, 
SHL_WORD shifts 0 bits when N = 16 and 
1 bit when N = 17.

SHL_WORD

SHL_WORD
WORDWORD

UINT

IN

N

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0   0

1 1 1 0 1 0 1 0 1 0 1 0 1 1 1 0

15 14 13 12 11 10 9  8  7  6  5  4  3  2  1  0

(2) Shift left      SHL_DWORD

Name, Symbol, Function Example

N
am

e  S
ym

bol                          F
unction

<Operation>
Example of shifting 1 bit position
Before execution

After execution    ENO=1

(1) SHL_DWORD shifts the first input 
(DWORD type data) the number of bit 
positions designated by the second input 
(UINT type data) to the left.  Bit 0 is loaded 
with a “0” after the shift.  
The data in bit 31 is discarded.

(2) The lowest-order 5 bits of the second input 
“N” are significant.  For example, 
SHL_DWORD shifts 0 bits when N = 32 
and 1 bit when N = 33.

SHL_DWORD

SHL_DWORD
DWORDDWORD

UINT

IN

N

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0   0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1 0

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8   7  6  5  4  3  2  1  0
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(3) Shift right      SHR_WORD

Name, Symbol, Function Example

N
am

e   S
ym

bol                          F
unction

<Operation>
    Example of shifting 1 bit position

Before execution

After execution

(1) SHR_WORD shifts the first input 
(WORD type data) the number of bit 
positions designated by the second input 
(UINT type data) to the right.  
Bit 15 is loaded with a “0” after the shift.  
The data in bit 0 is discarded.

(2) The lowest-order 4 bits of the second input 
“N” are significant.  For example, 
SHR_WORD shifts 0 bits when N = 16 and 
1 bit when N = 17.

SHR_WORD

SHR_WORD
WORDWORD

UINT

IN

N

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

“ 0 ” 15 14 13 12 11 10   9  8  7  6  5  4  3  2  1  0

0 0 1 1 1 0 1 0 1 0 1 0 1 0 1 1

15 14 13 12 11 10   9  8  7  6  5  4  3  2  1  0

EN=1

ENO=1

(4) Shift right      SHR_DWORD

Name, Symbol, Function Example

N
am

e   S
ym

bol                          F
unction

<Operation>
Example of shifting 1 bit position
Before execution    EN=1

After execution    ENO=1

(1) SHR_DWORD shifts the first input 
(DWORD type data) the number of bit 
positions designated by the second input 
(UINT type data) to the right.  
Bit 31 is loaded with a “0” after the shift.  
The data in bit 0 is discarded.

(2) The lowest-order 5 bits of the second input 
“N” are significant.  For example, 
SHR_DWORD shifts 0 bits when N = 32 
and 1 bit when N = 33.

SHR_DWORD

SHR_DWORD
DWORDDWORD

UINT

IN

N

 “0”  31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16  15 14 13  12 1110  9  8   7  6  5  4  3  2  1  0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

0 0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13  12 11 10  9  8   7  6  5  4  3  2  1  0

2-5  FBD LanguageBit string FCT
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(5) Rotate left      ROL_WORD

Name, Symbol, Function Example

N
am

e   S
ym

bol                          F
unction

<Operation>
Example of rotating 1 bit
Before execution  EN=1

Bit addresses

After execution    ENO=1

(1) ROL_WORD rotates the first input 
(WORD type data) the number of bit 
positions designated by the second input 
(UINT type data) to the left.  Bit 0 is loaded 
with the data from bit 15.

(2) The lowest-order 4 bits of the second 
input “N” are significant.  For example, 
ROL_WORD rotates 0 bits when N = 16 
and 1 bit when N = 17.

ROL_WORD

ROL_WORD
WORDWORD

UINT

IN

N

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

1 1 1 0 1 0 1 0 1 0 1 0 1 1 1 0

15 14 13 12 11 10   9  8  7  6  5  4  3  2  1  0

(6) Rotate left      ROL_DWORD

Name, Symbol, Function Example

N
am

e   S
ym

bol                          F
unction

<Operation>
Example of rotating 1 bit position
Before execution

After execution    ENO=1

(1) ROL_DWORD rotates the first input 
(DWORD type data) the number of bit 
positions designated by the second input 
(UINT type data) to the left.  Bit 0 is loaded 
with the data from bit 31.

(2) The lowest-order 5 bits of the second input
 “N” are significant.  For example, 

ROL_DWORD rotates 0 bits when N = 32 
and 1 bit when N = 33.

ROL_DWORD

EN=1

ROL_DWORD
DWORDDWORD

UINT

IN

N

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13  12 11 10  9  8  7  6  5  4  3  2  1  0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1 0

 31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

2-5  FBD Language Bit string FCT
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(7) Rotate right      ROR_WORD

Name, Symbol, Function Example

N
am

e   S
ym

bol                          F
unction

<Operation>
  Example of rotating 1 bit
  Before execution EN=1

  After execution    ENO=1

(1) ROR_WORD rotates the first input 
(WORD type data) the number of bit 
positions designated by the second input 
(UINT type data) to the right.  Bit 15 is 
loaded with the data from bit 0.

(2) The lowest-order 4 bits of the second input 
“N” are significant.  For example, 
ROR_WORD rotates 0 bits when N = 16 
and 1 bit when N = 17.

ROR_WORD

ROR_WORD
WORDWORD

UINT

IN

N

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

15 14 13 12 11 10   9  8  7  6  5  4  3  2  1  0

1 0 1 1 1 0 1 0 1 0 1 0 1 0 1 1

15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

(8) Rotate right      ROR_DWORD

Name, Symbol, Function Function

N
am

e   S
ym

bol                          F
unction

<Operation>
Example of rotating 1 bit position
Before execution    EN=1

After execution    ENO=1
(1) ROR_DWORD rotates the first input

(DWORD type data) the number of bit 
positions designated by the second input 
(UINT type data) to the right.  Bit 31 is 
loaded with the data from bit 0.

(2) The lowest-order 5 bits of the second input
 “N” are significant.  For example, 

ROR_DWORD rotates 0 bits when N = 32 
and 1 bit when N = 33.

ROR_DWORD

ROR_DWORD
DWORDDWORD

UINT

IN

N

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8   7  6  5  4  3  2  1  0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

1 0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8   7  6  5  4  3  2  1  0
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(9) Logical product      AND

Name, Symbol, Function Example

N
am

e   S
ym

bol                                      F
unction

<Operation>
Input WORD

AND

Input WORD

Output WORD

(1) AND generates the logical product AND 
of all inputs.

(2) The data type of the input and output 
operands must all be the same.

(3) Available data type is ANY_BIT type 
(BOOL, WORD, or DWORD).

AND
0 1 1 0 1 0 0 1 0 1 1 1 1 0 1 0

0 0 1 1 1 1 0 1 1 1 0 1 1 0 0 1

0 0 1 0 1 0 0 1 0 1 0 1 1 0 0 0

AND
ANY_BITANY_BIT

ANY_BIT

ANY_BIT

6 9 7 A

3 D D 9

2 9 5 8

EN=1

ENO=1

(10) Logical add      OR

Name, Symbol, Function Example

N
am

e   S
ym

bol                                      F
unction

<Operation>
Input WORD

OR

Input WORD

Output WORD

(1) OR generates the logical add OR of all 
inputs.

(2) The data type of the input and output 
operands must all be the same.

(3) Available data type is ANY_BIT type 
(BOOL, WORD, or DWORD).

OR
0 1 0 1 1 1 0 0 0 1 1 1 0 0 1 1

1 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0

1 1 0 1 1 1 0 0 1 1 1 1 1 1 1 1

OR
ANY_BITANY_BIT

ANY_BIT

ANY_BIT

5 C 7 3

8 C C C

D C F F

EN=1

ENO=1
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(11) Exclusive      XOR

Name, Symbol, Function Example

N
am

e   S
ym

bol                                      F
unction

<Operation>
Input WORD

XOR

Input WORD

Output WORD

(1) XOR generates the exclusive OR of all 
inputs.

(2) The data type of the input and output 
operands must all be the same.

(3) Available data type is ANY_BIT type 
(BOOL, WORD, or DWORD).

XOR
0 0 1 1 1 1 0 0 1 1 0 0 0 0 0 0

0 0 0 0 1 1 1 1 0 0 0 0 1 1 1 1

0 0 1 1 0 0 1 1 1 1 0 0 1 1 1 1

XOR
ANY_BITANY_BIT

ANY_BIT

ANY_BIT

3 C C 0

0 F 0 F

3 3 C F

EN=1

ENO=1

(12) Logical negation      NOT

Name, Symbol, Function Example

N
am

e  S
ym

bol                    F
unction

(1) NOT generates an inverted bit string of the 
input.

(2) Available data type is ANY_BIT type 
(BOOL, WORD, or DWORD).

NOT
<Operation>

In the case of WORD type data

Input word EN=1

NOT

Output word ENO=1

NOT ANY_BITANY_BIT

0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 0

1 0 1 0 0 0 1 0 1 0 0 1 0 1 0 1

2-5  FBD LanguageBit string FCT
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(13) Negation      NOT_BOOL

Name, Symbol, Function Example

N
am

e   S
ym

bol                   F
unction

<Operation>
• When the input data has a value of “1”

NOT

• When the input data has a value of “0”
NOT

(1) NOT_BOOL generates an inverted value 
of BOOL data.

NOT_BOOL

NOT_BOOL BOOLBOOL

1 0

10

EN=1 ENO=1

EN=1 ENO=1

(14) Negation      NOT_WORD

Name, Symbol, Function Example

N
am

e   S
ym

bol                   F
unction

(1) NOT_WORD inverts each bit of WORD 
data.

NOT_WORD
<Operation>

Input WORD      EN=1

NOT

Output WORD ENO=1NOT_WORD WORDWORD

0 1 0 1 1 1 0 1 0 1 1 0 1 0 1 0

1 0 1 0 0 0 1 0 1 0 0 1 0 1 0 1
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(15) Negation      NOT_DWORD

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

(1) NOT_DWORD inverts each bit of DWORD 
data.

NOT_DWORD
<Operation>

Input DWORD      EN=1

NOT

Output DWORD   ENO=1NOT_DWORD DWORDDWORD

1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0

0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1

2-5  FBD LanguageBit string FCT
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2-5-6 Selection/comparison functions

(1) Select      SEL

Name, Symbol, Function Example

N
am

e   S
ym

bol                                                                                                                                 
              F

unction

<Programming example>

<Operation>
• When “FLAG” has a value of “0”

INDATA1

OUTPUT

INDATA2

• When “FLAG” has a value of “1”

INDATA1

OUTPUT

INDATA2

SEL_*

(1) The SEL_* outputs the value of the second 
input if the value of the first input is 0 and 
outputs the value of the third input if the 
value of the first input is 1.

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

12345

12345

5000

SEL_BOOL
BOOLG

IN0

IN1

BOOL

BOOL

BOOL

SEL_INT
INTG

IN0

IN1

BOOL

INT

INT

SEL_DINT
DINTG

IN0

IN1

BOOL

DINT

DINT

SEL_UINT
UINTG

IN0

IN1

BOOL

UINT

UINT

SEL_UDINT
UDINTG

IN0

IN1

BOOL

UDINT

UDINT

SEL_REAL
REALG

IN0

IN1

BOOL

REAL

REAL

SEL_WORD
WORDG

IN0

IN1

BOOL

WORD

WORD

SEL_DWORD
DWORDG

IN0

IN1

BOOL

DWORD

DWORD

SEL_TIME
TIMEG

IN0

IN1

BOOL

TIME

TIME

SEL_STRING
STRINGG

IN0

IN1

BOOL

STRING

STRING

SEL_INT
OUTPUTG

IN0

IN1

FLAG

INDATA1

INDATA2

12345

5000

5000
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(2) Maximum value      MAX

Name, Symbol, Function Example

N
am

e   S
ym

bol                                        
          F

unction

<Programming example>

<Operation>

INDATA1

INDATA2 OUTPUT

MAX_*

(1) MAX_* outputs the maximum value of the 
inputs.

1234

12340

MAX_INT
OUTPUTINDATA1

INDATA2
MAX_INT

INTINT

INT

MAX_DINT
DINTDINT

DINT

MAX_UINT
UINTUINT

UINT

MAX_UDINT
UDINTUDINT

UDINT

MAX_REAL
REALREAL

REAL

(3) Minimum value      MIN

Name, Symbol, Function Example

N
am

e   S
ym

bol                                        
       F

unction

<Programming example>

<Operation>

INDATA1

INDATA2 OUTPUT

MIN_*

(1) MIN_* outputs the minimum value of the 
inputs.

1234

12345678

MIN_INT
OUTPUTINDATA1

INDATA2
MIN_INT

INTINT

INT

MIN_DINT
DINTDINT

DINT

MIN_UINT
UINTUINT

UINT

MIN_UDINT
UDINTUDINT

UDINT

MIN_REAL
REALREAL

REAL
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2-5  FBD Language Selection/comparison FCT

(4) Limit      LIMIT

Name, Symbol, Function Example

N
am

e   S
ym

bol                                        
    F

unction

<Programming example>

<Operation>

• When “INDATA” ≤ “MNDATA”

MNDATA

INDATA OUTPUT

MXDATA

• When “MNDATA” < “INDATA” < “MXDATA”

MNDATA

INDATA OUTPUT

MXDATA

• When “INDATA” ≥ “MXDATA”

MNDATA

INDATA OUTPUT

MXDATA

LIMIT_*

(1) LIMIT_* outputs “MN” if “IN” is smaller than 
“MN.”  
It outputs “MX” if “IN” is greater than 
“MX.”  
In the other cases, LIMIT_* outputs “IN.”

(2) LIMIT_* outputs “MX” if “MN” is greater than 
“MX.”

Note: When SPS is used, if “MN” is greater than 
“MX” for LIMIT_UINT or LIMIT_UDINT, “MN” 
is output. 

1000

30003000

5000

LIMIT_INT
OUTPUTMNDATA

INDATA

MXDATA

1000

50005500

5000

1000

10000

5000

MN

IN

MX

LIMIT_INT
INTINT 

INT 

INT 

MN

IN

MX

LIMIT_DINT
DINTDINT

DINT

DINT

MN

IN

MX

LIMIT_UINT
UINTUINT

UINT

UINT

MN

IN

MX

LIMIT_UDINT
UDINTUDINT

UDINT

UDINT

MN

IN

MX

LIMIT_REAL
REALREAL

REAL

REAL
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(5) Comparison (>)      GT

Name, Symbol, Function Example

N
am

e   S
ym

bol                                                                      F
unction

<Programming example>

<Operation>
• When the input is of INT type

INDATA1

INDATA2

INDATA3

INDATA4

INDATA5

Consequently,
INDATA1 > INDATA2 > INDATA3 > INDATA4 > INDATA5 hold, and 
FLAG is set to 1.

GT

(1) GT outputs a 1 if the conditions first input > 
second input > third input > ... are met.  
GT outputs a 0 if the above conditions are 
not met.

(2) The data type of the input operands must 
be the same.

(3) Available data types are ANY_NUM type 
(REAL, INT, DINT, UINT, UDINT), 
ANY_BIT type (BOOL, WORD, DWORD), 
ANY_DATE type (DT, DATE, or TOD), and 
TIME type. 
When SPS is used, none of BOOL type and 
ANY_DATE type can be used. 

(4) The maximum number of inputs is 16 (only 
for SPH).
When SPS is used, the input cannot be 
extended.  Fixed to two inputs. 

Note: REAL type data generally involves an 
error. The error will get larger as 
computations are executed.
Accordingly, the result of the REAL type 
data comparison operation may differ 
from the actual value.
When using this instruction, consider the 
presence of this type of error.

Note: Example of a program for SPH 

(SPH)

(SPS)

GT
BOOLelementary

elementary

elementary

GT
FLAGINDATA1

INDATA2

INDATA3

INDATA4

INDATA5

12345

10000

1000

900

30

GT
BOOLelementary

elementary
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(6) Comparison (≥)      GE

Name, Symbol, Function Example

N
am

e   S
ym

bol                                                                      F
unction

<Programming example>

<Operation>
• When the input is of TIME type

TIME1

TIME2

TIME3

TIME4

TIME5

This program results in TIME1 ≥ TIME2 ≥ TIME3 ≥ TIME4 ≥ TIME5, 
which sets a FLAG to 1.

GE

(1) GE outputs a 1 if the conditions first input 
≥ second input ≥ third input ≥ ... are met.  
GE outputs a 0 if the above conditions are 
not met.

(2) The data type of the input operands must 
be the same.

(3) Available data types are ANY_NUM type 
(REAL, INT, DINT, UINT, UDINT), 
ANY_BIT type (BOOL, WORD, DWORD), 
ANY_DATE type (DT, DATE, or TOD), and 
TIME type.
When SPS is used, none of BOOL type and 
ANY_DATE type can be used. 

(4) The maximum number of inputs is 16 (only 
for SPH).
When SPS is used, the input cannot be 
extended.  Fixed to two inputs. 

Note: REAL data generally involves an error. 
The error will get larger as computations 
are executed.
Accordingly, the result of the REAL type 
data comparison operation may differ 
from the actual value. 
When using this instruction, consider the 
presence of this type of error.

Note: Example of a program for SPH 

GE
BOOLelementary

elementary

elementary

GE
FLAGTIME1

TIME2

TIME3

TIME4

TIME5

10m5s

10m5s

9m10s

20s

0s

(SPH)

(SPS)

GE
BOOLelementary

elementary
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(7) Comparison (=)      EQ

Name, Symbol, Function Example

N
am

e   S
ym

bol                                                                      F
unction

<Programming example>

<Operation>
• When the input is of DATE type

DATE1

DATE2

DATE3

DATE4  

DATE5

This program results in DATE1 ≠ DATE2 ≠ DATE3 ≠ DATE4 ≠ DATE5, 
which sets a FLAG to 1.

EQ

(1) EQ outputs a 1 if the conditions first input 
= second input = third input = ... are met.  
EQ outputs a 0 if the above conditions are 
not met.

(2) The data type of the input operands must 
be the same.

(3) Available data types are ANY_NUM type 
(REAL, INT, DINT, UINT, UDINT), 
ANY_BIT type (BOOL, WORD, DWORD), 
ANY_DATE type (DT, DATE, or TOD), and 
TIME type.
When SPS is used, none of ANY_DATE 
type can be used. 

(4) The maximum number of inputs is 16 (only 
for SPH). 
When SPS is used, the input cannot be 
extended.  Fixed to two inputs. 

Note: REAL data generally involves an error. 
The error will get larger as computations 
are executed.
Accordingly, the result of the REAL type 
data comparison operation may differ 
from the actual value.
When using this instruction, consider the 
presence of this type of error.

Note: Example of a program for SPH 

EQ
BOOLelementary

elementary

elementary

.

.
..

EQ
FLAGDATE1

DATE2

DATE3

DATE4

DATE5

1984-06-25

1972-02-14

1973-09-23

1991-08-07

1994-06-04

(SPH)

(SPS)

EQ
BOOLelementary

elementary
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(8) Comparison (≤)      LE

Name, Symbol, Function Example

N
am

e   S
ym

bol                                                                      F
unction

<Programming example>

<Operation>
• When the input is of TOD type

TD1

TD2

TD3

TD4

TD5

This program results in TD1 ≤  TD2 ≤  TD3 ≤  TD4 ≤  TD5, 
which sets a FLAG to 1.

LE

(1) LE outputs a 1 if the conditions first input 
≤ second input ≤ third input ≤ ... are met.  
LE outputs a 0 if the above conditions are 
not met.

(2) The data type of the input operands must 
be the same.

(3) Available data types are ANY_NUM type 
(REAL, INT, DINT, UINT, UDINT), 
ANY_BIT type (BOOL, WORD, DWORD), 
ANY_DATE type (DT, DATE, or TOD), and 
TIME type.
When SPS is used, none of BOOL type and 
ANY_DATE type can be used. 

(4) The maximum number of inputs is 16 (only 
for SPH).
When SPS is used, the input cannot be 
extended.  Fixed to two inputs. 

Note: REAL data generally involves an error. 
The error will get larger as computations 
are executed.
Accordingly, the result of the REAL type 
data comparison operation may differ 
from the actual value.
When using this instruction, consider the 
presence of this type of error.

Note: Example of a program for SPH 

LE
BOOLelementary

elementary

elementary

LE
FLAGTD1

TD2

TD3

TD4

TD5

15:36:34

15:37:50

15:40:00

15:50:11

18:00:20

.

.

.

(SPH)

(SPS)

LE
BOOLelementary

elementary
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(9) Comparison (<)      LT

Name, Symbol, Function Example

N
am

e   S
ym

bol                                                                     F
unction

<Programming example>

<Operation>
• When the input is of INT type

INDATA1

INDATA2

INDATA3

INDATA4

INDATA5

This program results in 
INDATE1 < INDATE2 < INDATE3 < INDATE4 < INDATE5, 
which sets a FLAG to 1.

LT

(1) LT outputs a 1 if the conditions first input 
< second input < third input < ... are met.  
LT outputs a 0 if the above conditions are 
not met.

(2) The data type of the input operands must 
be the same.

(3) Available data types are ANY_NUM type 
(REAL, INT, DINT, UINT, UDINT), 
ANY_BIT type (BOOL, WORD, DWORD), 
ANY_DATE type (DT, DATE, or TOD), and 
TIME type.
When SPS is used, none of BOOL type and 
ANY_DATE type can be used. 

(4) The maximum number of inputs is 16 (only 
for SPH).
When SPS is used, the input cannot be 
extended.  Fixed to two inputs. 

Note: REAL data generally involves an error. 
The error will get larger as computations 
are executed.
Accordingly, the result of the REAL type 
data comparison operation may differ 
from the actual value.
When using this instruction, consider the 
presence of this type of error.

Note: Example of a program for SPH 

LT
BOOLelementary

elementary

elementary

LT
FLAGINDATA1

INDATA2

INDATA3

INDATA4

INDATA5

-12345

-100

0

100

12345

(SPH)

(SPS)

LT
BOOLelementary

elementary
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(10) Comparison (≠)      NE

Name, Symbol, Function Example

N
am

e   S
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<Programming example>

<Operation>
• When the input is of REAL type

INDATA1

INDATA2

This program results in INDATE1 ≠ INDATE2  which sets a FLAG to 1.

NE

(1) NE outputs a 1 if the condition that the first 
input ≠ the second input is met.  NE outputs 
a 0 if the above condition is not met.

(2) The data type of the input operands must 
be the same.

(3) Available data types are ANY_NUM type 
(REAL, INT, DINT, UINT, UDINT), 
ANY_BIT type (BOOL, WORD, DWORD), 
ANY_DATE type (DT, DATE, or TOD), and 
TIME type. 
When SPS is used, none of ANY_DATE 
type can be used. 

Note: REAL data generally involves an error. 
The error will get larger as computations 
are executed.
Accordingly, the result of the REAL type 
data comparison operation may differ 
from the actual value.
When using this instruction, consider the 
presence of this type of error.

NE
BOOLelementary

elementary

NE
FLAGINDATA1

INDATA2

2.0E-10

2.0E+10
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2-5-7 Character string functions

(1) Get length      LEN

N
am

e   S
ym

bol                  F
unction

Name, Symbol, Function Example

<Operation>

(1) LEN outputs an INT type data that indicates 
the number of characters in the input data 
of STRING type.

STRING

INT

LEN

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

LEN INTSTRING

A B C D E F G H I J

Compute

10

EN=1

ENO=1

(2) Get left sub-string      LEFT

N
am

e   S
ym

bol                        F
unction

Name, Symbol, Function Example

LEFT

(1) LEFT extracts a sub-string of the length 
designated by the second input from the 
left side of the STRING data designated 
by the first input.

(2) If the number of characters “L” is greater 
than the number of characters in the input 
string, LEFT outputs the input string as is 
and sets ENO to 1.

(3) Only NULL is output and ENO is set to 1 
if the number of characters to extract is 
equal to 0.

STRING

UINT

STRING

<Operation>

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

LEFT
STRINGIN

L

STRING

UINT

A B C D E F G H I J

Extract

5

A B C D E

EN=1

ENO=1
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(3) Get right sub-string      RIGHT

N
am

e  S
ym

bol                         F
unction

Name, Symbol, Function Example

<Operation>

STRING

UINT

STRING

RIGHT

(1) RIGHT extracts a sub-string of the length 
designated by the second input from the 
right side of the STRING type data 
designated by the first input.

(2) If the number of characters “L” is greater 
than the number of characters in the input 
string, RIGHT outputs the input string as is 
and sets ENO to 1.

(3) Only NULL is output and ENO is set to 1 
if the number of characters to extract is 
equal to 0.

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

RIGHT
STRINGIN

L

STRING

UINT

A B C D E F G H I J

Extract

5

F G H I J

EN=1

ENO=1

(4) Get middle sub-string      MID

N
am

e  S
ym

bol                  F
unction

Name, Symbol, Function Example

<Operation>MID

(1) MID extracts a sub-string of the length 
designated by the second input starting 
from the Pth character position 
(the third input) in the first input of STRING 
type. 

(2) When SPH is used, if P≥ 65 or P = 0, only 
NULL is output and ENO is set to 0.

(3) When the number of input characters 
is < P and L ≠ 0, only NULL is output, 
resulting in ENO = 0.

(4) The string starting at the first character 
position until the end of the input string is 
output and ENO is set to 1 if the starting 
position “P” is smaller than the length of 
the string and the sum of the starting 
position P and the number of characters “L” 
exceeds the length of the input string.

(5) Only NULL is output and ENO is set to 1 
if the number of extracted characters = 0.

(6) When SPS is used, if P ≥ 81 or P=0, only 
NULL is output. 

STRING

UINT

STRING

UINT

(Second input)

 (Third input)

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

MID
STRINGIN

L

P

STRING

UINT

UINT

A B C D E F G H I J

Extract

5

C D E F G

3

EN=1

ENO=1

2-5  FBD Language Character string FCT



2-139

(5) Concatenate      CONCAT

N
am

e   S
ym

bol                         F
unction

Name, Symbol, Function Example

<Operation>

CONCAT
STRINGSTRING

STRING

(1) CONCAT concatenates the string 
designated by the second input to the first 
input of STRING type.

(2) When SPH is used, if the number of 
characters to be concatenated exceeds 64 
characters, only the first 64 characters are 
output and ENO is set to 0.

(3) Only NULL is output and ENO is set to 0 
if the number of concatenating characters 
= 0. 

(4) When SPS is used, if the number of 
concatenated characters exceeds 80, the 
first 80 characters are output. 

CONCAT

STRING A B C D E F G H I J

Concatenate

STRING A B C D E F G H I J X Y Z

(Second input)

(First input)

STRING X Y Z

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

EN=1

ENO=1

(6) Insert string      INSERT

Name, Symbol, Function Example

N
am

e   S
ym

bol                       F
unction

INSERT

(1) INSERT inserts the string designated by 
the second input into the first input of 
STRING type at the Pth character position 
designated by the third input.

(2) When SPH is used, if the number of 
characters to be inserted exceeds 64 
characters, only the first 64 characters are 
output and ENO is set to 0.

(3) The first input is output and ENO is set to 
0 if the number of characters of the first 
input < P.

(4) If P = 0, the second input is inserted 
before the first input and ENO is set to 1.

(5) When SPS is used, if the number of 
combined characters exceeds 80, the first 
80 characters after insertion are output. 

<Operation>

STRING

STRING

(Second input)

(First input)

STRING

UINT (Third input)

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

INSERT
STRINGIN1

IN2

P

STRING

STRING

UINT

A B C D E F G H I J

Insert

A B C D X Y Z E F G H I J

X Y Z

4

EN=1

ENO=1
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(7) Delete string      DELETE

Name, Symbol, Function Example

N
am

e   S
ym

bol             F
unction

<Operation>DELETE

(1) DELETE deletes the number of characters 
designated by the second input from the first input 
of STRING type starting at the Pth position 
(third input).

(2) When SPH is used, if P ≥ 65 or P = 0, the output 
is NULL and ENO is set to 0. 

(3) If the number of characters of the first input < P, 
the first input is output and ENO is set to 0.

(4) When SPH is used, if the output is longer than 65 
characters, the first 64 characters are output and 
ENO is set to 0.

(5) If L = 0, the first input is output as is and ENO is 
set to 1. 

(6) When SPS is used, if P ≥ 81 or P=0, the output 
is NULL. 

(7) When SPS is used, if 81 characters or more are to 
be output, only the first 80 characters are output. 

STRING

STRING

(Second input)

(First input)

UINT (Third input)

UINT

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

DELETE
STRINGIN

L

P

STRING

UINT

UINT

A B C D E F G H I J

Delete

A B C D H I J

5

3

EN=1

ENO=1

(8) Replace string      REPLACE

N
am

e   S
ym

bol                F
unction

Name, Symbol, Function Example

REPLACE

(1) Deletes the indicated number of charactersin the 
third input starting from the Pth one (the fourth 
input) of the STRING type data in the first input 
and inserts the string in the second input.

(2) When SPH is used, if the number of replaced 
characters exceeds 64 characters, the first 64 
characters are stored and ENO is set to 0.

(3) When SPH is used, if P ≥ 65 or P = 0, the output 
is NULL and ENO is set to 0.

(4) If the number of characters of the first input < P, 
the first input is output and ENO is set to 0.

(5) If L = 0, the second input is inserted starting at the 
Pth character position and ENO is set to 1. 

(6) When SPS is used, if the number of characters 
exceeds 80 after replacement, only the first 80 
characters are output. 

STRING

STRING

(Third input)

(First input)

UINT (Fourth input)

UINT

STRING (Second input)

<Operation>

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

REPLACE
STRINGIN1

IN2

L

STRING

STRING

UINT

PUINT

A B C D E F G H I J

Replace

A B X Y Z H I J

3

5

X Y Z

EN=1

ENO=1
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(9) Find string      FIND

N
am

e   S
ym

bol                         F
unction

Name, Symbol, Function Example

<Operation>

(First input)

INT

STRING (Second input)

(1) FIND searches the first input of STRING 
type for the same string designated by the 
second input and outputs the position of 
the first occurrence of the string.

(2) A “0” is output if no matching string is found.

FIND

STRING

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

Find

X Y Z

FIND
INTIN1

IN2

STRING

STRING

A B X Y Z H I J

3

EN=1

ENO=1

(10) Compare string (>)      GT_STRING

Name, Symbol, Function Example

N
am

e   S
ym

bol                         F
unction

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

<Programming example>

<Operation>

INDATA1         82A8, 0061, 0062

INDATA2         82A6, [0000], [0000]

Consequently,

INDATA1 > INDATA2 holds, and FLAG is  set to 1.

Note: 1) The function regards a 1-byte character as a 16-bit code by placing 
an 8-bit “00” in the higher-order byte position of the 16-bit code.

2) If the strings to compare have different lengths, “0000” is appended 
to the shorter string from the right side.

3) The SPS compares characters by shifted JIS code. 

GT_STRING

(1) GT_STRING outputs a 1 if the condition 
first input > second input is met.  It outputs 
a 0 if the above condition is not met.

(2) The result of executing a compare 
instruction is BOOL type data (1 or 0).

(3) Available data type is STRING type.
(4) GT_STRING converts the string into a 

sequence of character codes and 
compares the character codes as numeric 
data.

GT_STRING
BOOLIN1

IN2

IN1

IN2

STRING

STRING

GT_STRING
FLAGINDATA1

INDATA2

1-byte character Character code
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(11) Compare string (≥)      GE_STRING

Name, Symbol, Function Example

N
am

e   S
ym

bol                         F
unction

<Programming example>

<Operation>
• When the input data is of TIME type

String 1 82CD82E9

String 2 82C882C2

Consequently,

String 1 ≥ String 2 holds, and FLAG is set to 1.

GE_STRING

(1) GE_STRING outputs a 1 if the condition 
first input ≥ second input is met.  It outputs 
a 0 if the above condition is not met.

(2) Available data type is STRING type.
(3) GE_STRING converts the string into a 

sequence of character codes and 
compares the character codes as numeric 
data.

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

Note: The SPS compares characters by shifted JIS code.

GE_STRING
BOOLIN1

IN2

IN1

IN2

STRING

STRING

GE_STRING
FLAGString 1

Character code

String 2

(12) Compare string (=)      EQ_STRING

Name, Symbol, Function Example

N
am

e   S
ym

bol                         F
unction

<Programming example>

<Operation>

     Code 1

     Code 2

Consequently,

Code 1 = Code 2 holds, and FLAG is set to 1.

EQ_STRING

(1) EQ_STRING outputs a 1 if the condition 
first input = second input is met.  It outputs 
a 0 if the above condition is not met.

(2) Available data type is STRING type.
(3) GT_STRING converts the string into a 

sequence of character codes and 
compares the character codes as numeric 
data.

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

Note: The SPS compares characters by shifted JIS code.

EQ_STRING
BOOLSTRING

STRING

EQ_STRING
FLAGCode 1

ABCD

ABCD

IN1

IN2

IN1

IN2Code 2
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(13) Compare string (≤)      LE_STRING

Name, Symbol, Function Example

N
am

e   S
ym

bol                         F
unction

<Programming example>

<Operation>

STR_1 82A0, 82A7

STR_2 82A0, 82A9

Consequently,

STR_1 ≤ STR_2 holds, and FLAG is  set to 1.

LE_STRING

(1) LE_STRING outputs a 1 if the condition 
first input ≤ second input is met.  It outputs 
a 0 if the above condition is not met.

(2) Available data type is STRING type.
(3) LE_STRING converts the string into a 

sequence of character codes and 
compares the character codes as numeric 
data.

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

Note: The SPS compares characters by shifted JIS code.

LE_STRING
BOOLSTRING

STRING

LE_STRING
FLAGSTR_1

STR_2

IN1

IN2

IN1

IN2

(14) Compare string (<)      LT_STRING

Name, Symbol, Function Example

N
am

e   S
ym

bol                         F
unction

<Programming example>

<Operation>

SD1 8263

SD2 8264

Consequently,
SD1 < SD2 holds, and FLAG is set to 1.

LT_STRING

(1) LT_STRING outputs a 1 if the condition 
first input < second input is met.  It outputs 
a 0 if the above condition is not met.

(2) Available data type is STRING type.
(3) LT_STRING converts the string into a 

sequence of character codes and 
compares the character codes as numeric 
data.

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

Note: The SPS compares characters by shifted JIS code.

LT_STRING
BOOLSTRING

STRING

LT_STRING
FLAGSD1

SD2

D

E

IN1

IN2

IN1

IN2
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(15) Compare string (≠)      NE_STRING

Name, Symbol, Function Example

N
am
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bol                       F
unction

<Programming example>

<Operation>

Message 1

FLAG
Message 2

Consequently,
Message 1 ≠ Message 2 holds, and FLAG is set to 1.

NE_STRING

(1) NE_STRING outputs a 1 if the condition 
first input ≠ second input is met.  It outputs 
a 0 if the above condition is not met.

(2) Available data type is STRING type.
(3) LE_STRING converts the string into a 

sequence of character codes and 
compares the character codes as numeric 
data.

Note: 
No. of characters for STRING type when SPH is used: 

0 to 64 (single-byte, double-byte) 
No. of characters for STRING type when SPS is used: 

0 to 80 (single-byte), 0 to 40 (double-byte) 

Note: The SPS compares characters by shifted JIS code.

NE_STRING
BOOLSTRING

STRING

NE_STRING
FLAGMessage 1

Message 2

1

ON

OFF

IN1

IN2

IN1

IN2

Compute
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2-5-8 Time type data functions

(1) Add time      ADD_T_T

Name, Symbol, Function Example

N
am

e   S
ym

bol              F
unction

<Operation>
• When the operation results falls within the limit value range of the data type

TIME TIME TIME

• When the operation result exceeds the limit value range of the data type
TIME TIME

TIME

ADD_T_T

(1) ADD_T_T adds together TIME type data.
(2) The overflow condition is ignored and ENO 

is set to 0 if the operation result exceeds 
the limit value range of the TIME type.

[Reference information]
Value range of TIME type (SPH) : 0 to 4,294,967,295 (ms)

(SPS) : 0 to 2,147,483,647 (ms)

2h10m20s123ms + 1h09m50s456ms 3h20m10s579ms
TIME

TIME

TIME
ADD_T_T

EN=1 ENO=1

Compute

30d2h10m20s123ms + 25d1h09m50s456ms

5d10h17m23s283ms

EN=1

ENO=0

Compute

(2) Add time ADD_TD_T   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
ym

bol                     F
unction

<Operation>
• When the operation results falls within the limit value range of the data type

TOD TIME TOD

• When the operation result exceeds the limit value range of the data type

TOD TIME TOD

ADD_TD_T

(1) ADD_TD_T adds together TOD type data 
and TIME type data.

(2) The ms fraction of the TIME type data is 
truncated.

(3) If the operation result exceeds the limit 
value range of the TOD type, its 24-hour 
system equivalent is output and ENO is 
set to 0. (Limit values: 0, 23:59:59)

Compute

Compute
+ 5m55s123ms 18:00:25

+

TOD

TIME

TOD
ADD_TD_T 17:54:30

10h5m55s123ms 4:00:2517:54:30

EN=1 ENO=1

EN=1 ENO=0

(3) Add time      ADD_DT_T   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
ym

bol                F
unction

<Operation>

DT TIME

DT

ADD_DT_T

(1) ADD_DT_T adds together DT type data 
and TIME type data.

(2) The ms fraction of the TIME type data is 
truncated.

(3) The overflow condition is ignored and ENO
 is set to 0 if the operation result exceeds 

the limit value range of the DT type.

DT

TIME

DT
ADD_DT_T

1997-06-25-10:10:00 + 7d20h30m40s567ms

1997-07-03-06:40:40

EN=1

ENO=1

Compute

2-5  FBD LanguageTime type data FCT



2-146

(4) Subtract time      SUB_T_T

Name, Symbol, Function Example

N
am

e   S
ym

bol              F
unction

SUB_T_T

(1) SUB_T_T performs a subtraction on TIME 
type data.

(2) The underflow condition is ignored and 
ENO is set to 0 if the operation result 
exceeds the limit value range of the TIME 
type.
(Limit values: 0, 49d17h02m47s295ms)

<Operation>
• When the operation results falls within the limit value range of the data type

TIME TIME TIME

• When the operation result exceeds the limit value range of the data type

TIME TIME

TIME

[Reference information]
Value range of TIME type (SPH) : 0 to 4,294,967,295 (ms)

(SPS) : 0 to 2,147,483,647 (ms)

TIME

TIME

TIME
SUB_T_T 2h10m20s123ms - 1h09m50s456ms 1h29s667ms

EN=1 ENO=1

1h09m50s456ms - 2h10m20s123ms
EN=1

49d16h02m17s629ms
ENO=0

Compute

Compute

(5) Subtract time      SUB_D_D   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
• When the operation results falls within the limit value range of the data type

DATE DATE TIME

• When the operation result exceeds the limit value range of the data type

DATE DATE         TIME

SUB_D_D

(1) SUB_D_D performs a subtraction on DATE 
type data and outputs TIME type data.

(2) If the operation result exceeds the positive 
limit value of the data type, the limit value of 
the data type is output and ENO is set to 0.

(3) Correct output value is not guaranteed if 
the operation result is negative.  ENO is 
set to 0 in this case.

Compute

Compute

- 1997-06-20 5d

-

DATE

DATE

TIME
SUB_D_D 1997-06-25

1997-03-20 49d17h02m47s295ms1997-06-25

ENO=1EN=1

EN=1 ENO=0

(6) Subtract time      SUB_TD_T   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
ym

bol                  F
unction

<Operation>
• When the operation results falls within the limit value range of the data type

TOD TIME      TOD

• When the operation result exceeds the limit value range of the data type

TOD TIME TOD

SUB_TD_T

(1) SUB_TD_T performs a subtraction on TOD 
type data and TIME type data and outputs 
TOD type data.

(2) The ms fraction of the TIME data is 
truncated.

(3) If the operation result exceeds the limit value 
range of the TOD type, its 24-hour system 
equivalent is output and ENO is set to 0.
(Limit values: 00:00:00, 23:59:59)

19:30:00 - 1h30m123ms 18:00:00

17:54:30 20h5m55s123ms 21:48:35-

TOD

TIME

TOD
SUB_TD_T

EN=1 EN=1

EN=1 EN=0

Compute

Compute
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(7) Subtract time      SUB_TD_TD   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
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bol                  F
unction

<Operation>

TOD TOD TIME

SUB_TD_TD

(1) SUB_TD_TD performs a subtraction on 
TOD type data and outputs TIME type 
data.

(2) Correct output value is not guaranteed if 
the operation result is negative.  ENO is 
set to 0 in this case.

15:30:15 - 08:15:08 7h15m7s0ms

TOD

TOD

TIME
SUB_TD_TD EN=1 ENO=1

Compute

(8) Subtract time      SUB_DT_T   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
ym

bol             F
unction

<Operation>

DT TIME

DT

SUB_DT_T

(1) SUB_DT_T performs a subtraction on DT 
type data and TIME type data and outputs 
DT type data.

(2) The ms fraction of the TIME data is 
truncated.

(3) Correct output value is not guaranteed if 
the operation result is negative.  ENO is 
set to 0 in this case.

DT

TIME

DT
SUB_DT_T

1997-06-25-10:10:00 - 7d20h30m40s567ms

1997-06-17-13:39:20

EN=1

ENO=1

Compute

(9) Subtract time      SUB_DT_DT   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am
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<Operation>

DT DT

TIME

SUB_DT_DT

(1) SUB_DT_DT performs a subtraction on 
DT type data and outputs TIME type data.

(2) When the result exceeds the positive data 
type boundary value, a TIME type 
boundary value is output, resulting in 
ENO = 0.

(3) Correct output value is not guaranteed if 
the operation result is negative.  ENO is 
set to 0 in this case.

DT

DT

TIME
SUB_DT_DT

1998-04-02-15:30:15 1998-04-01-08:15:08-

1d7h15m7s0ms

EN=1

ENO=1

Compute
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(10) Multiply time      MUL_T_N

Name, Symbol, Function Example                

N
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<Operation>
• When the operation results falls within the limit value range of the data type

TIME UDINT TIME

• When the operation result exceeds the limit value range of the data type

TIME  UDINT TIME

MUL_T_N

(1) MUL_T_N multiplies TIME type data by the 
second input data.

(2) If the operation result exceeds the limit 
value range of the data type, the limit value 
of the data type is output and ENO is set 
to 0. 

Note: When SPS is used, even if the operation result exceeds the boundary 
value of the data type, no boundary processing is performed.  
Be careful so that no overflow will occur. 

[Reference information]
Value range of TIME type (SPH) : 0 to 4,294,967,295 (ms)

(SPS) : 0 to 2,147,483,647 (ms)

5h30m x 2 11h

7d20h30m40s567ms 20 49d17h02m47s295msx

TIME

UDINT

TIME
MUL_T_N EN=1

EN=1 ENO=0

ENO=1

Compute

Compute

(11) Multiply time      MUL_T_R

Name, Symbol, Function Example

N
am

e   S
ym

bol                            F
unction

<Operation>
• When the operation results falls within the limit value range of the data type

TIME REAL TIME

• When the operation result exceeds the limit value range of the data type
TIME REAL TIME

MUL_T_R

(1) MUL_T_R multiplies TIME type data by the
 second input data.
(2) When the result exceeds the positive data 

type boundary value, a TIME type 
boundary value is output, resulting in 
ENO = 0. 

(3) Correct output value is not guaranteed if 
the operation result is negative.  ENO is 
set to 0 in this case.

[Reference information]
Value range of TIME type (SPH) : 0 to 4,294,967,295 (ms)

(SPS) : 0 to 2,147,483,647 (ms)

x 2.5E+0 13h45m

x

TIME

REAL

TIME
MUL_T_R

5h30m

2.5E+3 49d17h02m47s295ms5h30m

ENO=1EN=1

ENO=0EN=1

Note: In this multiplication, TIME type data is converted to REAL type data 
and the result is converted to TIME type again.  Consequently, the 
precision of the operation result is identical to that of REAL type.

Compute

Compute
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(12) Divide time      DIV_T_N

Name, Symbol, Function Example

N
am

e   S
ym

bol                       F
unction

<Operation>
• When the operation results falls within the limit value range of the data type

TIME UDINT TIME

• When a divider is 0

TIME UDINT TIME

DIV_T_N

(1) DIV_T_N performs a division on TIME type 
data.

(2) Any digits in the result less than ms-unit 
digits are truncated.

(3) When a divider is 0, a TIME type of 
boundary value is output, resulting in 
ENO = 0.

Note: When SPS is used, if divisor is 0 (zero), 
the SPS stops operation.  

[Reference information]
Value range of TIME type (SPH) : 0 to 4,294,967,295 (ms)

(SPS) : 0 to 2,147,483,647 (ms)

5h30m ÷ 2 2h45m

TIME

UDINT

TIME
DIV_T_N EN=1 ENO=1

Compute

5h30m ÷ 2 49d17h02m47s295ms

Compute

(13) Divide time      DIV_T_R

Name, Symbol, Function Example

N
am

e   S
ym

bol                            F
unction

<Operation>
• When the operation results falls within the limit value range of the data type

TIME REAL TIME

• When the operation result exceeds the limit value range of the data type

TIME REAL TIME

DIV_T_R

(1) DIV_T_R multiplies TIME type data by the 
second input data.

(2) If the operation result exceeds the limit 
value range of the data type, the limit value 
of the data type is output and ENO is set 
to 0.
(Limit value: 49d17h02m47s295ms)

(3) Correct output value is not guaranteed if 
the operation result is negative.  ENO is 
set to 0 in this case.

(4) The ms fraction of the operation result is 
rounded off.

(5) When a divider is 0, a TIME type of 
boundary value is output, resulting in 
ENO = 0.

• When a divider is 0

TIME REAL TIME

[Reference information]
Value range of TIME type (SPH) : 0 to 4,294,967,295 (ms)

(SPS) : 0 to 2,147,483,647 (ms)

÷ 2.5E+0 2h12m

÷

TIME

REAL

TIME
DIV_T_R

5h30m

1.0E-4 49d17h2m47s295ms5h30m

ENO=1EN=1

ENO=0EN=1

Note: In this multiplication, TIME type data is converted to REAL type data 
and the result is converted to TIME type again.  Consequently, 
the precision of the operation result is identical to that of REAL type.

Compute

Compute

÷ 0.0E+0 49d17h2m47s295ms5h30m

Compute
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(14) Concatenate time      CONCAT_D_D   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
ym

bol                       F
unction

<Operation>
• When the operation results falls within the limit value range of the data type

DATE TOD DT

• When the operation result exceeds the limit value range of the data type
DATE TOD DT

CONCAT_D_D

(1) CONCAT_D_D concatenates TOD type 
data to DATE type data and outputs DT 
type data.

(2) Correct output value is not guaranteed if 
the operation result exceeds the limit 
value range of the data type.
ENO is set to 0 in this case.

Concatenate

Compute

Compute

1997-06-25 10:10:00

DATE

TOD

DT
CONCAT_D_D

1997-06-25-10:10:00
EN=1 ENO=1

2106-02-07 10:10:00 Undefined
(1970-01-01-03:41:44)

An actually output value

(15) Convert DT to TOD      DT_TO_TOD   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
ym

bol                   F
unction

<Operation>
DT TOD

(1) DT_TO_TOD extracts the time part of DT 
type data and outputs TOD type data.

DT_TO_TOD

DT_TO_TOD TODDT

1997-06-25-10:10:00 10:10:00.00

EN=1 ENO=1

Convert

(16) Convert DT to DATE      DT_TO_DATE   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e   S
ym

bol                   F
unction

<Operation>
DT DATE

(1) DT_TO_DATE extracts the date part of DT 
type data and outputs DATE type data.

DT_TO_DATE

DT_TO_DATE DATEDT

1997-06-25-10:10:00 1997-06-25

EN=1 ENO=1

Convert
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2-5-9 Original FCTs (Functions)

(1) Set bit      SBIT_WORD

Name, Symbol, Function

N
am

e   S
ym

bol                        F
unction

Example

(1) SBIT_WORD sets the “Nth” bit of “IN” 
(WORD type) and outputs the resulting 
WORD type data.

(2) Available data type for “IN” is UNIT type.
(3) The lowest-order 4 bits of “N” are 

significant.  For example, bit 0 is set when 
N = 16 and bit 1 is set when N = 17.

<Operation>
• When bit “N” is read normally

WORD

UINT

WORD

SBIT_WORD

SBIT_WORD
WORDWORD

UINT

IN

N

EN=1

ENO=1

5

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Set

(2) Set bit      SBIT_DWORD

Name, Symbol, Function

N
am

e   S
ym

bol                        F
unction

Example

(1) SBIT_DWORD sets the “Nth” bit of  “IN” 
(WORD type) and outputs the resulting 
DWORD type data.

(2) Available data type for “IN” is UNIT type.
(3) The lowest-order 5 bits of “N” are 

significant.  For example, bit 0 is set when 
N = 32 and bit 1 is set when N =33.

<Operation>
• When bit “N” is read normally

DWORD

UINT

DWORD

SBIT_DWORD

SBIT_DWORD
DWORDDWORD

UINT

IN

N

EN=1

ENO=1

18

0 0 0 1 1 1 0 1 0 1 0 1 1 0 1 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16

0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Set
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(3) Reset bit      RBIT_WORD

Name, Symbol, Function

N
am

e   S
ym

bol                        F
unction

Example

(1) RBIT_WORD resets the “Nth” bit of “IN” 
(WORD type) and outputs the resulting 
WORD type data.

(2) Available data type for “IN” is UNIT type.
(3) The lowest-order 4 bits of “N” are 

significant.  For example, bit 0 is reset 
when N = 16 and bit 1 is reset when N =17. 

<Operation>
• When bit “N” is read normally

WORD

UINT

WORD

RBIT_WORD

RBIT_WORD
WORDWORD

UINT

IN

N
5

Reset

0 1 1 1 0 1 0 1 0 1 1 1 0 1 1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

EN=1

ENO=1

(4) Reset bit      RBIT_DWORD

EN=1

ENO=1

Name, Symbol, Function

N
am

e   S
ym

bol                        F
unction

Example

(1) RBIT_DWORD resets the “Nth” bit of  “IN” 
(WORD type) and outputs the resulting 
DWORD type data.

(2) Available data type for “IN” is UNIT type.
(3) The lowest-order 5 bits of “N” are 

significant.  For example, bit 0 is reset 
when N = 32 and bit 1 is reset when N =33.

<Operation>
• When bit “N” is read normally

DWORD

UINT

DWORD

RBIT_DWORD

RBIT_DWORD
DWORDDWORD

UINT

IN

N 18
Reset

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

0 0 0 1 1 1 0 1 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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(5) Test bit      TBIT_WORD

Name, Symbol, Function Example

TBIT_WORD
BOOLWORD

UINT

IN

N

EN=1

ENO=1

N
am

e   S
ym

bol                        F
unction

(1) TBIT_WORD tests (1 or 0) the “Nth” bit of 
“IN” (WORD type) and outputs a 
BOOL type data.

(2) Available data type for “IN” is UNIT type.
(3) The lowest-order 4 bits of “N” are 

significant.  For example, bit 0 is tested 
when N = 16 and bit 1 is tested when =17.

<Operation>
• When bit “N” is read normally

WORD

UINT

BOOL

TBIT_WORD

5

0

Test

0 1 1 1 0 1 0 1 0 1 0 1 0 1 1 1

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

(6) Test bit      TBIT_DWORD

Name, Symbol, Function Example

TBIT_DWORD
BOOLDWORD

UINT

IN

N

EN=1

ENO=1

N
am

e   S
ym

bol                        F
unction

(1) TBIT_DWORD tests (1 or 0) the “Nth” bit 
of “IN” (DWORD type) and outputs a 
BOOL type data.

(2) Available data type for “IN” is UNIT type.
(3) The lowest-order 5 bits of “N” are 

significant.  For example, bit 0 is tested 
when N = 32 and bit 1 is tested when N = 33.

TBIT_DWORD
<Operation>
• When bit “N” is read normally

DWORD

UINT

BOOL
0

18
Test

0 0 0 1 1 1 0 1 0 1 0 1 1 0 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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(7) Decode      DECODE_WORD

Name, Symbol, Function Example

DECODE_WORD WORDUINT

EN=1

ENO=1

N
am

e   S
ym

bol                   F
unction

(1) DECODE_WORD outputs WORD type 
data with the bit position designated by 
the input (UINT type data) set on.

(2) The lowest-order 4 bits of input are 
significant.  For example, bit 0 is set on 
when the input is 16 and bit 1 is set on 
when the input is 17.

<Operation>

UINT

WORD

DECODE_WORD

5

Decode

0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

(8) Decode      DECODE_DWORD

Name, Symbol, Function Example

DECODE_DWORD DWORDUINT

EN=1

ENO=1

N
am

e   S
ym

bol                   F
unction

(1) DECODE_DWORD outputs DWORD 
type data with the bit position designated 
by the input (UINT type data) set on.

(2) The lowest-order 5 bits of the input are 
significant.  For example, bit 0 is set on 
when the input is 32 and bit 1 is set on 
when the input is 33.

<Operation>

UINT

    DWORD

DECODE_DWORD

18

Decode

0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 1615 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

(9) Encode      ENCODE_WORD

Name, Symbol, Function Example

ENCODE_WORD UINTWORD

EN=1

ENO=1

N
am

e   S
ym

bol                   F
unction

(1) ENCODE_WORD outputs a UINT type 
data that indicates the lowest-order bit 
position of the input (WORD type data) 
that is set on.

(2) 16 is output if there is no bit in the input 
word that is set on.

<Operation>

WORD

UINT

ENCODE_WORD

5

Encode

0 0 0 1 0 0 1 1 1 0 1 0 0 0 0 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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(10) Encode      ENCODE_DWORD

Name, Symbol, Function Example

ENCODE_DWORD UINTDWORD

EN=1

ENO=1

N
am

e   S
ym

bol                   F
unction

(1) ENCODE_DWORD outputs a UINT type 
data that indicates the lowest-order bit 
position of the input (DWORD type data) 
that is set on.

(2) 32 is output if there is no bit in the input 
word that is set on.

<Operation>

    DWORD

UINT

ENCODE_DWORD

18

Encode

0 0 0 1 0 1 0 1 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

(11) Bit count      BITCOUNT_WORD

Name, Symbol, Function Example

BITCOUNT_WORD UINTWORD

EN=1

ENO=1

N
am

e   S
ym

bol                   F
unction

(1) BITCOUNT_WORD outputs a UINT type 
data that indicates the number of on bits 
in the input (WORD type data).

<Operation>

WORD

UINT

BITCOUNT_WORD

5

Count

0 0 0 1 0 0 1 1 1 0 1 0 0 0 0 0

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

(12) Bit count      BITCOUNT_DWORD

Name, Symbol, Function Example

BITCOUNT_DWORD UINTDWORD

EN=1

ENO=1

N
am

e   S
ym

bol                   F
unction

(1) BITCOUNT_DWORD outputs a UINT 
type data that indicates the number of on 
bits in the input (DWORD type data).

<Operation>

    DWORD

UINT

BITCOUNT_DWORD

7

Count

0 0 0 1 0 1 0 1 1 0 1 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
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(13) Convert string to number      STR_TO_UINT

Name, Symbol, Function Example

STR_TO_UINT UINTSTRING

EN=1

ENO=1

EN=1

ENO=0

EN=1

ENO=0

N
am

e   S
ym

bol                   F
unction

(1) STR_TO_UINT converts STRING type 
data to UINT type data.

(2) The STRING type data must be made up 
of 1-byte numerals from “0” to “9.”  A 0 is 
output and ENO is set to 0 if the STRING 
type data contains a character other than 
“0” through “9.”

(3) If the conversion result exceeds the limit 
value range of the UINT type, the upper 
limit value of the UINT type is output and 
ENO is set to 0.
(Upper limit value: 65535)

(4) 2-byte characters are not regarded as 
numerals.  The output is set to 0 and ENO 
is set to 0 if a 2-byte numeral is 
encountered. 

<Operation>
STRING

UINT

• When the input data contains a non-numeric character
STRING

UINT

• When the input data exceeds the limit value range of UINT type
STRING

UINT

STR_TO_UINT ’’

1234

Convert

’’123F’

0

Convert

’’123456’

65535

Convert

’1234

(14) Convert number to string      UINT_TO_STR

Name, Symbol, Function Example

UINT_TO_STR STRINGUINT

EN=1

ENO=1
N

am
e   S

ym
bol                   F

unction

(1) UINT_TO_STR converts UINT type data 
to STRING type data (1-byte numerals).

<Operation>

UINT

STRING

UINT_TO_STR

1234

’’

Convert

1234’
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(15) Convert shift-JIS to string      SJ_TO_STR   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

SJ_TO_STR STRINGARRAY OF WORD

EN=1

ENO=1

Note: No check is made to determine whether the input code is a sequence
of valid Shift-JIS codes.
Setting of ENO = 1 remains unchanged and an output is undefined.

N
am

e   S
ym

bol                   F
unction

(1) SJ_TO_STR converts Shift-JIS code 
defined as an array of WORD type data 
to STRING type data.

(2) The Shift-JIS code input must be 
terminated by a NULL code (00 or 00 00).

(3) If 64 or more Shift-JIS codes are input, 
the first 64 codes are converted to 
STRING type data and ENO is set to 0.

<Operation>

ARRAY OF WORD
STRING

SJ_TO_STR

A0 82
A2 82

A4 82

42 41
60 82
00 00

Convert

ABA’’

(16) Convert string to shift-JIS      STR_TO_SJ   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

STR_TO_SJ ARRAY OF WORDSTRING

EN=1

ENO=1

N
am

e   S
ym

bol                   F
unction

(1) STR_TO_SJ converts STRING type data 
to Shift-JIS code which is defined as an 
array of WORD type data. A null code is 
appended to the end of the output.

(2) The destination array area may contain 
garbage data after the null code if the size 
of input is smaller than that of the array 
area.

(3) If the size of the destination array area is 
smaller than that of the input, as many 
Shift-JIS codes as fit in the  array area are 
output with a null code at the end of the 
array.  ENO is also set to 0.

<Operation>

STRING

ARRAY OF WORD

STR_TO_SJ

Convert

A0 82
A2 82

A4 82

42 41
  82
 x x  00
 x x  x x
 x x  x x
 x x  x x

Note: Note: Since a null code is placed at the end of the destination array 
area, the size of the array area needs to be greater than the number 
of input characters by 1 word.

60

ABA’’
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(17) Byte length      BYTE_LEN

Name, Symbol, Function Example

BYTE_LEN INTSTRING

EN=1

ENO=1

’

N
am

e   S
ym

bol                   F
unction

(1) BYTE_LEN outputs an INT type data that 
indicates the number of bytes of STRING 
type data as converted to Shift-JIS code.

<Operation>

STRING

INT

BYTE_LEN

Note: The size of a 1-byte character is 1 and that of a 2-byte character is 2.

12

Convert

’

(18) Dead band      DBAND_INT

Name, Symbol, Function Example

DBAND_INT
INTINT

INT

IN

DB

N
am

e   S
ym

bol                         F
unction

(1) DBAND_INT processes the input “DB” 
(INT type) as representing a dead band.  
It outputs IN - |DB| if IN > |DB|, 
IN + |DB| if IN < -|DB|, 
and a “0” in other cases.

<Operation>
“DB”

   When INT

“IN”
if INT ,

if INT

if INT

DBAND_INT

(Output)

(Output)“IN”

“IN”

(Output)

 ,

,

3000

4000

2000

-6000

1000

0

-3000

(+)

(+)

(-)

(-)

3000

 -3000

—3000

1000 -6000

EN=1

EN=1

ENO=1

EN=1

ENO=1

ENO=1
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(19) Dead band      DBAND_DINT

Name, Symbol, Function Example

DBAND_DINT
DINTDINT

DINT

IN

DB

N
am

e   S
ym

bol                         F
unction

(1) DBAND_DINT processes the input “DB” 
(DINT type) as representing a dead 
band.  
It outputs IN - |DB| if IN > |DB|, 
IN + |DB| if IN < -|DB|, 
and a “0” in the other cases.

<Operation>
“DB”

 When DINT      ,  

“IN”  (Output)
        If DINT      ,

“IN”  (Output)
        If DINT      ,

“IN”  (Output)
        If DINT      ,

DBAND_DINT

3000

4000

2000

-6000

1000

0

-3000

(+)

(+)

(-)

(-)

3000

 -3000

-3000

1000
 -6000

EN=1 ENO=1

EN=1 ENO=1

EN=1 ENO=1

(20) Dead band      DBAND_REAL

Name, Symbol, Function Example

DBAND_REAL
REALREAL

REAL

IN

DB

N
am

e   S
ym

bol                        F
unction

(1) DBAND_REAL processes the input “DB” 
(REAL type) as representing a dead 
band.  
It outputs IN - |DB| if IN > |DB|, 
IN + |DB| if IN < -|DB|, 
and a “0” in the other cases.

(2) The output value has an error which is 
similar to those which occur during REAL 
data additions or subtractions.

<Operation>
“DB”

When REAL      ,

“IN” (Output)
       If REAL      ,

“IN” (Output)
       If REAL      ,

“IN” (Output)
       If REAL      ,

DBAND_REAL

3.0E+3

4.0E+3

2.0E+3

-6.0E+3

1.0E+3

0.0E+0

-3.0E+3

(+)

(+)

(-)

(-)

3000.0

 -3000.0

 -3000.0

1000.0
 -6000.0

EN=1 ENO=1

EN=1 ENO=1

EN=1 ENO=1
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(21) Bias      BIAS_INT

Name, Symbol, Function Example

BIAS_INT
INTINT

INT

IN

DZ

N
am

e   S
ym

bol                        F
unction

(1) BIAS_INT processes the “DZ” (INT type) 
as representing a bias.  It outputs 
IN + |DZ| if IN > 0, 
IN - |DZ| if IN < 0, 
and a “0” in the other cases.

(2) The upper limit value of INT type is 
output if the operation result exceeds the 
upper limit value of INT type and the 
lower limit value is output if the operation 
result falls below the lower limit value.  
In these cases, ENO is set to 0.

<Operation>
“DZ”

   When INT      ,

“IN” (Output)
          If INT      ,

“IN” (Output)
          If INT      ,

“IN” (Output)
          If INT      ,

BIAS_INT

3000

4000

0

-6000

7000

0

-9000

(+)

(+)

(-)

(-)

4000

-3000

-9000

7000

-6000

3000

EN=1 ENO=1

EN=1 ENO=1

EN=1 ENO=1

(22) Bias      BIAS_DINT

Name, Symbol, Function Example

BIAS_DINT
DINTDINT

DINT

IN

DZ
N

am
e   S

ym
bol                        F

unction

(1) BIAS_DINT processes the “DZ” (DINT 
type) as representing a bias.  
It outputs IN + |DZ| if IN > 0, 
IN - |DZ| if IN < 0, 
and a “0” in the other cases.

(2) The upper limit value of DINT type is 
output if the operation result exceeds the 
upper limit value of DINT type and the 
lower limit value is output if the operation 
result falls below the lower limit value.  
In these cases, ENO is set to 0.

<Operation>
“DZ”

 When DINT       ,

“IN” (Output)
        If DINT      ,

“IN” (Output)
        If DINT      ,

“IN” (Output)
        If DINT      ,

BIAS_DINT

3000

4000

0

-6000

7000

0

-9000

(+)

(+)

(-)

(-)

4000

-3000

-9000

7000

-6000

3000

EN=1 ENO=1

EN=1 ENO=1

EN=1 ENO=1
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(23) Bias      BIAS_REAL

Name, Symbol, Function Example

BIAS_REAL
REALREAL

REAL

IN

DZ

N
am

e   S
ym

bol                        F
unction

(1) BIAS_REAL processes the “DZ” (REAL 
type) as representing a bias.  
It outputs IN + |DZ| if IN > 0, 
IN - |DZ| if IN < 0, 
and a “0” in the other cases.

(2) The upper limit value of REAL type is 
output if the operation result exceeds the 
upper limit value of REAL type and the 
lower limit value is output if the operation 
result falls below the lower limit value.  
In these cases, ENO is set to 0.

(3) The output value has an error which is 
similar to those which occur during REAL 
data additions or subtractions.

<Operation>
“DZ”

When REAL      ,

“IN” (Output)
       If REAL      ,

“IN” (Output)
       If REAL      ,

“IN” (Output)
       If REAL      ,

BIAS_REAL

3.0E+3

4.0E+3

0.0E+0

-6.0E+3

7.0E+3

0.0E+0

-9.0E+3

(+)

(+)

(-)

(-)

4000

-3000

-9000

7000

-6000

3000

EN=1 ENO=1

EN=1 ENO=1

EN=1 ENO=1

2-5  FBD LanguageOriginal FCT



2-162

(24) Step sequence      SC_COIL/SC

Name, Symbol, Function Example

SC
BOOLBOOL

UINT

UINT

RUN

STEP

IN

SC_COIL
UINTBOOL

UINT

UINT

RUN

STEP

IN

<Step sequence coil>

<Step sequence bit>

N
am

e   S
ym

bol                                                            F
unction

Step sequence controls have four 
characteristics: self holding, interlock, 
power-off step retention, and subsequence 
priority. 

<Step sequence coil>
(1) If “RUN” is 0 the value of “STEP” is output.  

If “RUN” is 1, the value of “IN” is output.

<Step sequence bit>
(1) If “RUN” is 1, “STEP” and “IN” are 

matched and a 1 is output if a match 
occurs.  A 0 is output if no match occurs.

Note: To implement the power-off step 
retention function, it is necessary to 
assign the variable “STEP” to retain 
memory.

SC_COIL/SC
<Programming example>

An example of creating a sequential circuit is shown below.  
Step execution proceeds in the order of Q1, Q2, and Q3.

SC_COIL
SC_men

SC_men

UINT#1

RUN

STEP

IN

SC_COIL
SC_men

SC_men

UINT#2

RUN

STEP

IN

SC_COIL
SC_men

SC_men

UINT#3

RUN

STEP

IN

SC
TRUE

SC_men

UINT#1

RUN

STEP

IN

SC
TRUE

SC_men

UINT#2

RUN

STEP

IN

SC
TRUE

SC_men

UINT#3

RUN

STEP

IN

SC

Q_1

Q_1

Q_2

Q_2

Q_3

B_1

B_2

B_3
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(25) 32-bit addition with carry      ADC/ADCO

Name, Symbol, Function Example

ADCO
BOOLDINT

DINT

BOOL

IN1

IN2

CYIN

ADC
DINTDINT

DINT

BOOL

IN1

IN2

CYIN

<32-bit addition with carry>

        <32-bit carry>

N
am

e   S
ym

bol                                                           

The ADC and ADCO instructions are used in 
combination to add together 64-bit or wider 
data.  These instructions cannot be used 
independently.

<32-bit addition with carry>
(1) ADC adds DINT type “IN1” and “IN2” with 

carry “CYIN.”

<32-bit carry>
(1) ADCO adds DINT type “IN1” and “IN2” 

with carry“CYIN” and outputs a carry.

ADC/ADCO
<Programming example>
    A sample program for adding 64-bit operands is shown below.

 
The maximum length of data that can be manipulated in a MICREX-SX 
system is 32 bits.  Consequently, when adding 64-bit data items, it is 
necessary to regard each data item as consisting of two 32-bit data 
items.  
In the above figure, 64-bit data items A and B are added and the result is 
output in C.  The upper-order 32 bits of A, B, and C are assigned to 
A_UPPER, B_UPPER, and C_UPPER, respectively, and their lower-
order 32 bits are assigned to A_LOWER, B_LOWER, and C_LOWER, 
respectively.  The most significant bit of the lower-order 32 bits is 
handled not as a sign but as a numeric value.

[Reference]
It is recommended, to monitor 64-bit data, that you use the hexadecimal 
notation.

F
unction

ADC
C_UPPERA_UPPER

B_UPPER

IN1

IN2

CYIN

ADC
C_LOWERIN1

IN2

CYIN

ADCO
A_LOWER

B_LOWER

FALSE

IN1

IN2

CYIN
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(26) 32-bit subtraction with borrow      SBB/SBBO

Name, Symbol, Function Example

SBBO
BOOLDINT

DINT

BOOL

IN1

IN2

BIN

SBB
DINTDINT

DINT

BOOL

IN1

IN2

BIN

<32-bit subtraction with borrow>

<32-bit borrow>

N
am

e                                                              

The SBB and SBBO instructions are used in 
combination to perform subtractions on 64-bit 
or wider data.  These instructions cannot be 
used independently.

<32-bit subtraction with borrow>
(1) SBB performs a subtraction on DINT 

type “IN1” and “IN2” with borrow “BIN.”

<32-bit borrow>
(1) SBBO performs a subtraction on DINT 

type “IN1” and “IN2” with borrow “BIN” and 
outputs a borrow.

SBB/SBBO
<Programming example>

A sample program for performing a subtraction on 64-bit operands 
is shown below.

The maximum length of data that can be manipulated in a MICREX-SX 
system is 32 bits.  Consequently, when performing a subtraction 64-bit 
data items, it is necessary to regard each data item as consisting of two 
32-bit data items.  
In the above figure, a subtraction is performed on 64-bit data items A and 
B and the result is output in C.  The upper-order 32 bits of A, B, and C are 
assigned to A_UPPER, B_UPPER, and C_UPPER, respectively, and 
their lower-order 32 bits are assigned to A_LOWER, B_LOWER, and 
C_LOWER, respectively.  The most significant bit of the lower-order 32 
bits is handled not as a sign but as a numeric value.

[Reference]
It is recommended, to monitor 64-bit data, that you use the hexadecimal 
notation.

S
ym

bol 
F

unction

SBB
C_UPPERA_UPPER

B_UPPER

IN1

IN2

BIN

SBB
C_LOWERIN1

IN2

BIN

SBBO
A_LOWER

B_LOWER

FALSE

IN1

IN2

BIN

2-5  FBD Language Original FCT



2-165

(27) 64-bit multiplication      (MULL/MULU)

Name, Symbol, Function Example

MULU
DINTDINT

DINT
IN1
IN2

MULL
DINTDINT

DINT
IN1
IN2

<Lower-order digit in 64-bit multiplication>

<Upper-order digit in 64-bit multiplication>

N
am

e                                                                

The MULL and MULU instructions are used in 
combination when performing arithmetic 
operations that result in 64-bit data.  These 
instructions cannot be used independently.

<Lower-order digit in 64-bit multiplication>
(1) MULL performs a multiplication of DINT 

type “IN1” by “IN2” and outputs the lower-
order 32 bits of the 64-bit result.

<Upper-order digit in 64-bit multiplication>
(1) MULU performs a multiplication of DINT 

type “IN1” by “IN2” and outputs the upper-
order 32 bits of the 64-bit result.

MULL/MULU
<Programming example>

In the above figure, multiplication is performed on 32-bit data items A and 
B and the result is output in C.  The upper-order 32 bits of C are assigned 
to C_UPPER and the lower-order 32 bits to C_LOWER.  The most 
significant bit of the lower-order 32 bits is handled not as a sign but as a 
numeric value.

[Reference]
It is recommended, to monitor 64-bit data, that you use the hexadecimal 
notation.

 
F

unction
S

ym
bol

MULU
C_UPPERA

B

IN1

IN2

MULL
C_LOWERIN1

IN2

2-5  FBD LanguageOriginal FCT



2-166

(28) 64-bit division      (DIVL/DIVU)

Name, Symbol, Function Example

DIVL
DINTDINT

DINT

DINT

IN1

IN2

IN3

<Lower-order digit in 64-bit division>

DIVU
DINTDINT

DINT

DINT

IN1

IN2

IN3

<Upper-order digit in 64-bit division>

N
am

e   S
ym

bol                                                            

The DIVL and DIVU instructions are used in 
combination when performing a division on a 
64-bit data item.

<Lower-order digit in 64-bit division>
(1) DIVL divides 64-bit data which is divided 

into the upper-order part “IN1” of the 
dividend and the lower-order part “IN2” 
by the divisor “IN3” and outputs the 
lower-order 32 bits of the result.

<Upper-order digit in 64-bit division>
(1) DIVU divides 64-bit data which is divided 

into the upper-order part “IN1” of the 
dividend and the lower-order part “IN2” 
by the divisor “IN3” and outputs the 
upper-order 32 bits of the result.

<Common>
(1) If the divisor is 0, the maximum value 

with the same sign as the dividend is 
output and ENO is set to 0.

DIVL/DIVU
<Programming example>

In the above figure, 64-bit data A is divided by B and the result is output 
in C.  The upper-order 32 bits of C are assigned to C_UPPER and the 
lower-order 32 bits to C_LOWER.  The most significant bit of the lower-
order 32 bits is handled not as a sign but as a numeric value.

[Reference]
It is recommended, to monitor 64-bit data, that you use the hexadecimal 
notation.

F
unction

DIVU
C_UPPERA_UPPER

A_LOWER

B

IN1

IN2

IN3

DIVL
C_LOWERIN1

IN2

IN3
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(29) Shift left 32 bits with carry      SLC/SLCO

Name, Symbol, Function Example

SLCO
BOOLDWORD

SLC
DWORDDWORD

BOOL

IN

CYIN

<32-bit carry>

<32-bit shift left with carry>

N
am

e   S
ym

bol                                              F
unction

<32-bit shift left with carry>
(1) SLC shifts DWORD type“IN1” 1 bit to the 

left with a carry.
Enter a carry flag data into an “CYIN.”

<32-bit carry>
(1) SLCO adds DWORD type “IN1” 1 bit to 

the left and outputs a carry.

SLC/SLCO
<Programming example>

A sample program for rotating 64-bit data is shown below.

In the above figure, 64-bit data A is shifted to the left with a carry and 
the result is output in B.  Since a carry is moved, the operation is 
equivalent to a rotation instruction.

SLCO
A_U

SLC
B_UIN

CYIN

SLCO
A_L

SLC
B_LIN

CYIN

[Reference]
It is recommended, to monitor 64-bit data, that you use the 
hexadecimal notation.

<Operation of the above program>

Carry flag

Carry flag

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1 0

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1 0

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

A_U

B_U

A_L

B_L
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(30) Shift right 32 bits with carry      SRC/SRCO

Name, Symbol, Function Example

SRCO
BOOLDWORD

SRC
DWORDDWORD

BOOL

IN

CYIN

<32-bit carry>

<32-bit shift right with carry>

N
am

e   S
ym

bol                                              F
unction

<32-bit shift right with carry>
(1) SLC shifts DWORD type “IN1” 1 bit to the 

right with a carry.
Enter a carry flag data into an “CYIN.”

<32-bit carry>
(1) SLCO adds DWORD type “IN1” 1 bit to 

the right and outputs a carry.

SRC/SRCO
<Programming example>
   A sample program for rotating 64-bit data is shown below.

In the above figure, 64-bit data A is shifted to the right with a carry 
and the result is output in B.  Since a carry is moved, the operation is 
equivalent to a rotation instruction.

SRCO
A_U

SRC
B_UIN

CYIN

SRCO
A_L

SRC
B_LIN

CYIN

[Reference]
It is recommended, to monitor 64-bit data, that you use the 
hexadecimal notation.

<Operation of the above program>

Carry flag

Carry flag

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1 0

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

0 0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1

0 0 1 1 1 0 1 0 1 0 1 1 1 1 0 0 0 0 1 0 1 1 0 0 1 1 0 0 0 1 1 0

31 30 29 28 27 26 25 24 23 22 21 20 1918 17 16 15 14 13 12 11 10  9  8  7  6  5  4  3  2  1  0

A_U

B_U

A_L

B_L
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2-5  FBD LanguageStandard FB

2-5-10 Standard FBs (Function Blocks)

(1) Set reset flip-flop      SR

N
am

e   S
ym

bol                          F
unction

Name, Symbol, Function Example

(1) SR implements a set reset flip-flop.  
When SET1 and RESET inputs are 
supplied at the same time, “SET” 
(Set Input) takes precedence over RESET.

<Operation>

<Programming example>SR

1TES TESER Q

1 * 1

0 1 0

0 0 tuptuosuoiverP

SR

RESET

Q1SET1INPUT1 LAMP

INPUT2

INPUT1

INPUT2

LAMP

Set preference

BOOL

BOOL

BOOL
SR

RESET

Q1SET1

(2) Reset set flip-flop      RS

Example

S
ym

bol
F

unction
N

am
e

Name, Symbol, Function

<Operation>

(1) RS implements a reset set flip-flop.  
When SET1 and RESET inputs are 
supplied at the same time, “RESET1” 
(Reset Input) takes precedence over SET1.

RS

1TESER TES Q

1 * 0

0 1 1

0 0 tuptuosuoiverP

<Programming example>

RS
SET

RESET

Q1

RESET1

INPUT1 LAMP

INPUT2

INPUT1

INPUT2

LAMP

BOOL

BOOL

BOOL
RS

SET

RESETRESET1

Q1
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(3) Rising edge trigger      R_TRIG

R_TRIG

<Operation>

<Programming example>

(1) R_TRIG senses the rising edge of the 
input and sets and holds the output as (“1”) 
for one scan period.

CLK Q
R_TRIG

INPUT1 LAMP

LAMP

INPUT1

1 scan

BOOL BOOLCLK Q
R_TRIG

N
am

e   S
ym

bol                   

Name, Symbol, Function

Note: 1) The old value for an input “CLK” has a retain attribute assigned. 
This means that at start-up (warm start), the retained old value is used. 
At initial start-up (cold start) or download, it is reset to 0 (only for SPH). 

Note: 2) When SPS is used, FB instance memories are all volatile.  Therefore, when 
started up (warm start) just after the system is turned on, the old value is 
kept cleared to zero. 

Example

F
unction

(4) Falling edge trigger      F_TRIG

N
am

e   S
ym

bol                    

LAMP

<Operation>

INPUT1

<Programming example>

(1) F_TRIG senses the falling edge of the 
input and sets and holds the output at (“1”) 
for one scan period.

F_TRIG

F
unction

BOOL BOOLCLK Q
F_TRIG

CLK Q
F_TRIG

 INPUT1 LAMP

1 scan

Name, Symbol, Function Example

Note: 1) The old value for an input “CLK” has a retain attribute assigned. 
This means that at start-up (warm start), the retained old value is used. 
At initial start-up (cold start) or download, it is reset to 0 (only for SPH). 

Note: 2) When SPS is used, FB instance memories are all volatile.  Therefore, when 
started up (warm start) just after the system is turned on, the old value is 
kept cleared to zero. 
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(5) Up Counter      CTU

N
am

e   S
ym

bol              F
unction

Name, Symbol, Function Example

Reset input
Count input
Current value

Output

<Programming example>

<Operation>

(1) CTU increments the current value “CV” by 1 
on the rising edge of the count input “CU.”

(2) When the current value “CV” exceeds 
the preset value “PV,” an “Q” is set to “1.”

(3) The preset value can take on a value from 
0 to 32767.

(4) Counting continues up to the maximum 
value (32767).  This value will not be 
exceeded.

(5) It is necessary to initially reset the count 
value by supplying a RESET signal.

CTU

BOOL

BOOL

BOOL
CTU

INT

Q

CV INT

CU

RESET

PV

CTU
Q

CV

CU

RESET

PV

INPUT1 LAMP

INPUT2

INT#5 CURRENT

INPUT2

INPUT1

CURRENT

LAMP

INT#5(Preset value)

1 2 3 4 5

Note: 1) The current value for a count input has a retain attribute assigned. 
This means that at start-up (warm start), counting continues from the retained 
old value. At initial start-up (cold start) or download, it is reset to 0 (only for 
SPH).

2) An “Q” value is the result of a comparison between PV and CV values. When 
“RESET” = 0, the counted-up “Q” value is reset to 0 if a “PV” value is modified 
(increased). 

3) When SPS is used, FB instance memories are all volatile.  Therefore, when 
started up (warm start) just after the system is turned on, the old value is 
kept cleared to zero. 

(6) Down counter      CTD

 Initialization input
Count input
Current value

Output

<Programming example>

<Operation>

(1) CTD decrements the current value “CV” 
by 1 on the falling edge of the count input 
“CD.”

(2) The “Q” is turned on when the current value 
“CV” reaches the preset value “PV.”

(3) The preset value can take on a value from 
0 to 32767.

(4) Counting continues up to the minimum 
value (-32768).  This value will not be 
exceeded in the negative direction.

(5) It is necessary to initialize the count value 
initially by supplying a LOAD signal.

CTD

BOOL

BOOL

BOOL
CTD

INT

Q

CV INT

CD

PV

LOAD

CTD Q

CV

CD

PV

LOAD

INPUT1 LAMP

INPUT2

INT#5 CURRENT

INPUT1

CURRENT

LAMP

INT#5

INPUT2

1 2 3 4 5

0

Note: 1) The current value for a count input has a retain attribute assigned. 
This means that at start-up (warm start), counting continues from the retained 
old value. At initial start-up (cold start) or download, it is reset to 0 (only for 
SPH).

2) When SPS is used, FB instance memories are all volatile.  Therefore, when 
started up (warm start) just after the system is turned on, the old value is 
kept cleared to zero. 

N
am

e   S
ym

bol           

Name, Symbol, Function Example

F
unction
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(7) Up down counter      CTUD

N
am

e   S
ym

bol                                      

Example

F
unction

CTUD
QU

CV

CU

RESET

LOAD

PV

CD QD

INPUT1 LAMP1

INPUT2

INT#5

CURRENT

INPUT1

CURRENT

LAMP1

INT#5 (Preset value)

INPUT3

INPUT4

LAMP2

INPUT3

INPUT4

INPUT2

LAMP2

1 2 3 4 5

1 2 3 4 5

BOOL

BOOL

BOOL
CTUD

QU

CV INT

BOOL

INT

BOOL

BOOL

CU

RESET

LOAD

PV

CD QD

0

5

Name, Symbol, Function

<Operation>

Initialization input
Count up input

Current value

Up output

Reset input

Count down input

Down output

(1) CTUD increments the current value “CV” 
by 1 on the rising edge of the count input 
“CU” and decrements it by 1 on the rising 
edge of the counter input “CD.”

(2) When the current value “CV” exceeds the 
preset value “PV,” a count-up output “QU” 
is set to “1.” When the “CV” value is 0, the 
count-down output “QD” is set to “1.”

(3) The preset value can take on a value from 
0 to 32767.

(4) Count-up continues up to the maximum 
value (32767) and countdown continues 
down to the minimum value (-32768).  
This value range will not be exceeded.

(5) It is necessary to reset the current value to 
0 by supplying a RESET input, and the 
“PV” value by supplying an initialization 
input “LOAD.”

CTUD
<Programming example>

Note: 1) The current value for a count input has a retain attribute assigned. 
This means that at start-up (warm start), counting continues from the 
retained old value. At initial start-up (cold start) or download, it is reset to 0 
(only for SPH).

2) The priority of processing is shown below.

RESET > LOAD > CU   > CD

3) An “Q” value is the result of a comparison between “PV” and “CV” values. 
When “RESET” = 0, the counted-up “Q” value is reset to OFF if a “PV” value 
is modified (increased). 

4) When SPS is used, FB instance memories are all volatile.  Therefore, when 
started up (warm start) just after the system is turned on, the old value is 
kept cleared to zero. 
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(8) Pulse      TP

N
am

e   S
ym

bol                          

Name, Symbol, Function Example

F
unction

Input “IN”
Output “Q”

Preset time “PT”

Current time “ET”

<Operation>

<Programming example>

(1) TP starts its timer when “IN” is turned on 
and holds the “Q” on until the preset time 
“PT” is reached.  The current time is output 
in “ET.”

(2) The time base is 1 ms.
(3) The preset time is as below.  

SPH: 0 to 4294967295ms
SPS: 0 to 2147483647ms

(4) The “Q” will not turn on if the preset time is 
set to 0.

TP

BOOL

TIME

BOOL
TP

PT

Q

ET

IN

TIME

TP

PT

Q

ET

IN

CURRENT

INPUT1 LAMP

INPUT1
LAMP

TIME#10s

CURRENT
0

TIME#10s

10 seconds

Note: 1) Precision of timer instructions
When a timer instruction is executed, a +0 to +2 scan time error occurs to 
update the elapsed time.

2) The timer compares between “PT” and “ET” values and outputs the result 
into “Q” whenever “IN” is set to “1.” When the “PT” value is modified 
(increased) after time-up, “Q” is set to “1.” The timer continues its operation 
from the current value.

(9) On-delay timer      TON

N
am

e   S
ym

bol           

Name, Symbol, Function Example

Input “IN”
Output “Q”

<Operation>

INPUT1

LAMP
TIME#10s

CURRENT

(1) TON starts its on-delay timer when the “IN” 
turns on and turns on the “Q” when the 
preset time “PT” is reached.  
The current time is output in “ET.”

(2) When the “IN” turns off, the current timer 
value is set to 0 and the “Q” to OFF.

(3) The time base is 1ms.
(4) The preset time is as below. 

SPH: 0 to 4294967295ms
SPS: 0 to 2147483647ms

(5) If the preset time is set to 0, the “Q” turns 
on immediately when the “IN” turns on.

<Programming example>TON
F

unction

BOOL

TIME

BOOL
TON

PT

QQIN

ET

TON

PT

QQIN

ET

TIME

Preset time

INPUT1 LAMP

10 seconds

TIME#10s CURRENT

Note: 1) Precision of timer instructions
When a timer instruction is executed, a +0 to +2 scan time error occurs to 
update the elapsed time.

2) The timer compares between “PT” and “ET” values and outputs the result 
into “Q” whenever “IN” is set to “1.” When the “PT” value is modified 
(increased) after time-up, “Q” is set to “1.” The timer continues its operation 
from the current value.
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(10) Off-delay timer      TOF

N
am

e

Input “IN”
Output “Q”

Preset time

TIME

BOOL BOOL

PT

Q
TOF

IN

ET

PT

Q
TOF

IN

ET

TIME

INPUT1 LAMP

<Operation>

INPUT1

LAMP

TIME#10s

CURRENT

10 seconds

TIME#10s CURRENT

<Programming example>

(1) TOF turns on its “Q” to reset the current 
value to 0 when the “IN” turns on. 
When the input signal turns off, TOF starts 
counting and turns off its output when the 
preset time is reached.

(2) The time base is 1ms.
(3) The preset time is as below. 

SPH: 0 to 4294967295ms
SPS: 0 to 2147483647ms

(4) If the preset time is set to 0, the “Q” turns 
off immediately when the “IN” turns off.

TOF

S
ym

bol
F

unction

Note: 1) Precision of timer instructions
When a timer instruction is executed, a +0 to +2 scan time error occurs to 
update the elapsed time.

2) Under a condition of “IN” = 0, when “PT” exceeds “ET,” “Q” is set to “1,” 
causing the timer to operate. When “ET” = “PT,” “Q” is set to “0.”

Name, Symbol, Function Example

(11) Real-time clock      RTC   ( These functions are not supported in SPS.)

N
am

e

Name, Symbol, Function Example

S
ym

bol
F

unction

(1) Fetches the preset value “PDT” at the rising 
edge on an “EN.”  The current date and 
time relative to the current value “PDT” is 
output into the current value “CDT.”  
The same value is output to the “Q” as that 
of an input signal.

(2) This FB does not set the real-time clock of 
the system. 

<Programming example>RTC

BOOL

DT

BOOL

PDT

Q

RTC

DTCDT

EN
PDT

Q
RTC

EN

CDT

INPUT1 LAMP

<Operation>

INPUT1

PDT

CDT

Calendar value counted from 
1997-06-25-10:10:00

Calendar value established 
when INPUT1 is set to “0”

1997-06-25-10:10:00

DT#1997-06-25

-10:10:00

CURRENT

Note: The current value from this FB runs in conjunction with the system's real-time 
clock.  When the system's real-time clock is advanced by 1 minute, for example, 
the current value of this FB also advances one minute.

Standard FB2-5  FBD Language
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2-5  FBD LanguageOriginal FB

2-5-11 Original FBs (Function Blocks)

(1) Ring Counter      RCT

Name, Symbol, Function Example

N
am

e                               
S

ym
bol

F
unction

<Programming example>

<Operation>

RCT

(1) RCT increments the current value “CV” by 
1 on the rising edge of the count input “CU.”

(2) The output signal “Q” is turned on when the 
current value “CV” reaches the preset value 
“PV.”  The current value and output signal 
are turned off on the rising edge of the next 
count input.

(3) The preset value can take on a value from 
0 to 32767.

(4) It is necessary to reset the count value 
initially by supplying a RESET signal.

Note: 1) The current value for a count input has a retain attribute assigned. 
This means that at start-up (warm start), counting continues from the 
retained old value. At initial start-up (cold start) or download, it is reset to 0 
(only for SPH).

2) When a "PV" value is modified during operation, the output “Q” outputs the 
result of comparison between ”PV” and “CV” values.
If the modified “PV” value lowers the “CV” value, “Q” is set to “1” and the 
“CV” value is decreased to the “PV” value. Next time a “CU” value is entered, 
“CV” is set to 0. 

3) When SPS is used, FB instance memories are all volatile.  Therefore, when 
started up (warm start) just after the system is turned on, the old value is 
kept cleared to zero. 

RCT
BOOL

INT

BOOL

BOOL

INT

Q

CV

CU

RESET

PV

Reset input

Count input

Current value

Output

INPUT2

INPUT1

CURRENT

LAMP

INT#5 Preset value

1 2 3 4 5 1 2 3 4 5 6

RCT
Q

CV

CU

RESET

PV

INPUT1 LAMP

INPUT2

INT#5 CURRENT
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(2) Integrating timer      TMR

Name, Symbol, Function Example

N
am

e   S
ym

bol                            F
unction

<Programming example>

<Operation>

TMR

(1) TMR starts counting if an OFF-to-ON 
transition of input “IN” occurs when 
“RESET” is off, and suspends counting 
when the input signal turns off.  TMR 
resumes counting when the input is turned 
on again.

(2) The output “Q” is turned on when the 
current value “ET” reaches the preset 
value “PT.”

(3) The time base is 1ms.
(4) The preset time is as below. 

SPH: 0 to 4294967295ms
SPS: 0 to 2147483647ms Note: 1) The current value for a count input has a retain attribute assigned. 

This means that at start-up (warm start), counting continues from the retained 
old value. At initial start-up (cold start) or download, it is reset to 0 (only for 
SPH).

2) Precision of timer instructions
When a timer instruction is executed, a +0 - +2 scan time error occurs to 
update the elapsed time.

3) Under a condition of “IN” = 1, when “PT” is modified, an output “Q” compares 
between new “PT” and “ET” values and outputs the result regardless of its 
current output value. Setting “PT” smaller than “ET” causes “Q” to be set to 
“1” and the “ET” value is the same as for “PT.” 

4) When SPS is used, FB instance memories are all volatile.  Therefore, when 
started up (warm start) just after the system is turned on, the old value is kept 
cleared to zero. 

 

TMR
BOOL

TIME

BOOL

BOOL

TIME

Q

ET

IN

RESET

PT

TMR
Q

ET

IN

RESET

PT

INPUT1 LAMP

INPUT2

TIME#5s CURRENT

INPUT2

CURRENT

LAMP

TIME#5s 
Preset value

INPUT1
2 seconds 3 seconds
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(3) Retriggerable timer      MR

Name, Symbol, Function  Example

N
am

e   S
ym

bol                        F
unction

<Programming example>

<Operation>

MR

(1) The timer starts operation at a rising edge 
at an “IN” and an “Q” remains set to “1” 
until the timer reaches the preset time.

(2) Counting restarts when the input signal is 
turned on again (rising edge) during 
counting.

(3) The current value “PT,” when reaching the 
preset “PT” value, becomes undefined.
(0 or preset value retained)

(4) The time base is 1ms.
(5) The preset time is as below. 

SPH: 0 to 4294967295ms
SPS: 0 to 2147483647ms Note: When a preset value “PT” is modified, the result of comparison between the 

modified “PT” and “ET” values is output into an output “Q.”
When the “PT” value is larger than the “ET” value, “Q” is set to 0. 
With “IN” set to 1, “ET” is the same value as that for “PT,” and with “IN” set to 0, 
it is 0.

MR
BOOL

TIME

BOOL

TIME

IN

PT

Q

ET

MR
IN

PT

Q

ET

INPUT1 LAMP

TIME#10s CURRENT

CURRENT

LAMP

TIME#10s Preset value

INPUT1

5 seconds 10 seconds
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(4) Open channel      M_OPEN

Name, Symbol, Function Example

N
am

e                                            
S

ym
bol

M_OPEN

M_OPEN is an FB(function block) for setting up 
the destination module with which messages 
are transferred.  The settings established by 
this function block are used in M_SEND 
(Send Message) and M_RECEIVE 
(Receive Message) function blocks which are 
described later.  No check is made to verify the 
establishment of connection with the 
destination module.  This function block can 
establish up to 56 connections.
(1) Setting to on the “EN_C” starts open 

processing.  (A single open process cannot 
end during one scan.)

(2) When open processing is completed, the 
output “VALID” is turned on and a 
connection number is output in the output 
“CON_NO.”  In this state, the M_SEND and 
M_RECEIVE function blocks are available.

(3) If open processing terminates abnormally, 
the output “ERROR” stays on during one 
scan period and an error code is output in 
the output “STATUS.”

(4) Channel close processing is carried out 
when the “EN_C” is set to off (close 
processing does not end within one scan 
  period).

(5) When close processing ends, the output 
“VALID” is turned off (close processing will 
never terminate abnormally).

Note: 1) A single M_OPEN function block 
enables both message send and 
receive processing.  Although 
messages can be transferred both 
ways, i.e., sent and received if they are 
to be transferred via a T-link, P-link, or 
PE-link communication module, the 
module cannot send a message while 
receiving another message or vice 
versa.

2) When sending messages via a PC 
card interface, make sure that the 
destination module is already opened 
when executing M_OPEN on the active 
side.  Consequently, it is necessary to 
complete M_OPEN processing for 
message receive before executing 
M_OPEN processing for message send.

3) When the M_OPEN process terminates 
with an error, it is retried in scanning 
next time when "EN_C" is set to “1.” 

Normally, M_OPEN is used in combination with M_SEND and M_RECEIVE.
<Terminal description>
   Input

EN_C: Requests open processing (a 0 to 1 transition requests open 
processing and a 1 to 0 transition requests close processing).

MODULE_NO: SX bus station number of the communication module 
through which messages are to be transferred for 
out-of-configuration communication, or the SX bus 
station number of the destination CPU with which 
messages are to be transferred.

CHANNEL_NO: Channel number within the communication module 
(0 if the module has only one channel).

STATION_NO: Station number of the destination module to 
communicate with on the network (e.g., an IP address 
on an Ethernet or a P-link station number on a P-link).  
Has no meaning for in-configuration communication.

MODULE_TYPE: Identifies the type of the destination communication 
module.
0: Message communication with a module within 
     the configuration
1: Message communication with a module outside 
    the configuration

MODE: Communications mode (set in the communication module).  
For settings, refer to the manual for the communication module.

SUB_MODE: Communications sub-mode (set in the communication 
module).  For settings, refer to the manual for the 
communication module.

RPORT_NO: Port number of the destination module to communicate (*2).
SPORT_NO: The number of the receiving port to be defined on the 

SX bus for in-configuration communication (*1) and also 
the number of the receiving port to be defined on the 
network for out-of-configuration communication (*2).

   Output
VALID: Open processing enabled (a 1 indicates the enabled state.)
ERROR: Error reception output (Set and held at 1 during one scan 

period when an error occurs.)
STATUS: Error status
CON_NO: Connection number (serial number for a completed open 

process).
*1: The user can specify a port number from 1 to 127 on the SX bus with this 

FB.
*2: An offset is added to the specified destination port number and network 

port number if the type of the communication module through which 
messages are to be transferred in the out-of-configuration 
communications mode is a PC card interface module.  For details, refer 
to the manual for the PC card interface.

<Status (STATUS) summary>
The status codes related to the M_OPEN FB are described below.  
Refer to page 2-187 for the common status codes for FBs related with 
message transmission.

(1) Parameter error (code: 177)
• When any input is out of the given range.
• When “MODULE_NO” exceeds the range of SX bus station numbers (1-254).
• When the value input to “MODULE_TYPE” is not the predefined type.
• When “MODULE_NO” indicates self station number.

(2) Channel open error (code: 193)
• An invalid value is specified in “STATION_NO” (the invalid value range 

varies between different communication modules).
• An invalid value is specified in the communications mode (the invalid 

value range varies between different communication modules).
• Neither destination station number (IP address) nor PORT_NO exist on 

the network when the communications mode is set to the active side 
(sending side) (valid only with the PC interface module).

(3) Port error (code: 200)
• The value specified in “SPORT_NO” is not within 1 to 127.
• A duplicate “SPORT_NO” value is found within the resource.
• When the same “SPORT_NO” has been specified in the communication 

module.
(4) Connection number/client port number full (code: 201)

• An attempt was made to open more than 56 ports at the same time within 
a resource.

• An attempt was made to open more ports than permitted for a single 
communication module (varies with the communication module).

F
unction

M_OPEN
BOOL

BOOL

INT

UINT

BOOL

UINT

UINT

UDINT

UINT

UINT

UINT

UINT

UINT

VALID

ERROR

STATUS

CON_NO

EN_C

MODULE_NO

CHANNEL_NO

STATION_NO

MODULE_TYPE

MODE

SUB_MODE

RPORT_NO

SPORT_NO
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<Communication ports (PRORT_NO, SPORT_NO)>
The communication port identifies the receiving port of the
destination module specified in STATION_NO or
MODULR_NO, to which a message is sent.

2-5  FBD LanguageOriginal FB

MICREX-SX can be used to assign any of numbers 1-127 to
self-port number.

1) Communication ports used in communication within
one configuration
In communication within one configuration, the value for
SPORT_NO, an N_OPN input is the self-port number. It is
the port receiving the message. The value of an input

RPORT_NO is the destination port number in the mate
system.

CPU0 (SX station number = 254)

M_OPEN

MODULE_NO

RPORT_NO

SPORT_NO

UINT#253

UINT#10

UINT#1

Port

1)

M_OPEN

MODULE_NO

RPORT_NO

SPORT_NO

UINT#253

UINT#11

UINT#2

2)

CPU1 (SX station number = 253)

M_OPEN

MODULE_NO

RPORT_NO

SPORT_NO

UINT#253

UINT#1

UINT#10

M_OPEN

MODULE_NO

RPORT_NO

SPORT_NO

UINT#253

UINT#2

UINT#11

Port

3)

4)

2) Communication port in communication out of the
configuration
In communication out of the configuration, the value for
SPORT_NO, an M_OPEN input, is the self-port number. It is
the port receiving the message in the communication
module network. The value for an input RPORT_NO is the
destination port number in the mate system (communication
module).
Note that the allowable port numbers are restricted,

depending on the network type (TCP/IP), and even using
the numbers 1-127, ports may not be set. In such a case,
the “SPORT_NO” value, to which an offset value is added, is
used for the port in the network. Similarly, an offset value is
added to the “RPORT_NO” value. The offset value may be
defined in the system definition parameter setting for the
communication module.

Configuration A

M_OPEN

MODULE_NO

STATION_NO

RPORT_NO

SPORT_NO

UINT#246

UINT#0

UINT#10

UINT#1

Port

1)

2)

CPU0

M_OPEN

MODULE_NO

STATION_NO

RPORT_NO

SPORT_NO

UINT#246

UINT#0

UINT#11

UINT#2

CPU1

PE-link module

(SX station number=246)

(PE station number=0)

Configuration B

M_OPEN

MODULE_NO

STATION_NO

RPORT_NO

SPORT_NO

UINT#246

UINT#63

UINT#1

UINT#10

Port

10)

11)

CPU0

M_OPEN

MODULE_NO

STATION_NO

RPORT_NO

SPORT_NO

UINT#246

UINT#63

UINT#2

UINT#11

CPU1

PE-link module

(SX station number=246)

(PE station number=3F)
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(5) Send message      M_SEND

Name, Symbol, Function Example

N
am

e   S
ym
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l                                      F
u

n
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n

<Terminal description>
    Input

REQ: Send request flag
CON_NO: Number of an open connection
SIZE: The size in words of the variable for storing the send data 
(Note)

    Output
DONE: Normal completion flag (set to 1 on completion of the send 

and held for one scan period.)
ERROR: Error flag (set to 1 for one scan period when an error occurs)
STATUS: Status

    Input/output
SD: Variable for storing the send data.

Note: SIZE must be made equal to the size of the SD variable.  Garbage 
data will be appended to the end of the send data if the value of SIZE 
is greater than that of SD.

<Status (STATUS) summary>
The status codes related to the M_SEND FB are described below.  
Refer to page 2-187 for the common status codes for FBs related with 
message transmission.

(1) Send message error (code: 195)
• Unable to send a message to the destination communication module.
• No response is received from the destination communication module 

 (transmission is completed but no ACK is returned).

(2) Channel closed (code: 199)
• A closed destination module is found during an out-of-configuration 

communication.

(3) Port error (code: 200)
• The destination module is not opened.

(4) Buffer overflow (code: 206)
• The size of the send data exceeds 4,096 bytes.
• The maximum send data size of the communication module is exceeded.

(5) Connection number error (code: 207)
• An unopened connection number is used.
• An attempt was made to send with a connection number that was already 

in use (this error can occur when two M_SEND FBs are used in parallel).

(6) Parameter error (code: 177)
• A 0 is supplied to the SIZE terminal.
• When a variable for storing sent data is out of the memory area.

M_SEND

M_SEND sends messages to a destination 
module specified in M_OPEN.
(1) A message is sent using the settings 

identified by the connection number 
specified in the “CON_NO” on the rising 
edge (0 to 1) of the “REQ.”  
The send processing does not end within 
one scan period.

(2) If the message send is completed, the 
“DONE” is set and on for one scan period.

(3) If the message send is unsuccessful, 
the “ERROR” is set on for one scan period 
and an error code is output in the 
“STATUS.”

Note: 1) The volume of data that can be sent 
in a single message send is 2,048 
words in the in-configuration 
communications mode.  In the 
out-of-configuration communications 
mode, the volume of data varies 
according to the communication 
module through which data is to be 
sent.

2) Available data types of the “SD” are  
all data types except BOOL.

3) The“REQ” is active on rising edge. 
However, any low to high transition of 
“REQ” occurring while a message is 
being sent (from the time the “REQ” 
goes high until the time the “DONE” 
or “ERROR” goes high) is invalid.

4) The state of the input/output signal 
“SD” must not be changed while 
M_SEND is processing a message.  
The integrity of the send data is not 
guaranteed if the state of this signal is 
changed.

5) If the number of words specified by 
the “SIZE” is greater than the size of 
the variable specified by “SD,” the 
value of the extra words is likely to be 
unpredictable.  Make sure that the 
value of the “SIZE” matches the size 
of the variable.

6) Program so that 1 is input to an “REQ” when M_OPEN “VARID” is 
set to “1.”

7) M_SEND terminates if the mate system is out of the onfiguration 
regardless of its M_RECEIVE behavior.
If the mate system is within the same configuration, it terminates 
when M_RECEIVE has been executed normally in the mate 
system.

*1) When SPS is used, be sure to connect same 
variable to both IN and OUT terminals. 

M_SEND
BOOL

BOOL

INT

ANY  *1)

BOOL

UINT

ANY

UINT

DONE

ERROR

STATUS

SD

  REQ

CON_NO

SD

SIZE

2-5  FBD LanguageOriginal FB
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(6) Receive message      M_RECEIVE

Name, Symbol, Function Example

N
am

e   S
ym

bol                                       F
unction

<Terminal description>
     Input

EN_R: Receive enable
CON_NO: Number of an open connection
SIZE: The size of the variable for storing the receive data (in words)

     Output
NDR: Normal completion flag
ERROR: Error flag
STATUS: Status

     Input/output
RD: Variable for storing the receive data.

<Status (STATUS) summary>
The status codes related to the M_RECEIVE FB are described below.  
Refer to page 2-187 for the common status codes for FBs related with the 
message transmission.

(1) Channel closed (code: 199)
• A closed source module is found during an out-of-configuration 

communication.

(2) Port error (code: 200)
• The source module is not opened.

(3) Parameter error (code: 177)
• A 0 is supplied to the SIZE terminal.
• When a variable for storing sent data is out of the memory area.

(4) Buffer overflow (code: 206)
• The size of the receive data exceeds the size of the variable for storing 

the receive data.
• In this case, “RD” contains the effective receive data.

(5) Connection number error (code: 207)
• An unopened connection number is used.
• An attempt was made to receive with a connection number that was 

already being used (this error can occur when two M_RECEIVE FBs are 
used in parallel).

M_RECEIVE

M_RECEIVE receives messages from a 
source module specified in M_OPEN.
(1) A message is received using the settings 

identified by the connection number 
specified in the “CON_NO” when the 
“EN_R” is set to 1.  The receive processing 
does not end within one scan period.

(2) If the message receive is completed, the 
end of receive “NDR” is set and held for 
one scan period.

(3) If the message receive is unsuccessful, the 
“ERROR” is set and held for one scan 
period and an error code is output in the 
“STATUS.” 

Note: 1) The volume of data that can be 
received in a single message receive 
is 2,048 words in the in-configuration 
communications mode.  In the 
out-of-configuration communications 
mode, the volume of data varies 
according to the communication 
module through which data is to be 
received.

2) Available data types of the “RD” are 
all data types except BOOL.

3) The “EN_R” must be held at 1 during 
message receive processing (from the 
time the “EN_R” goes high until the 
time the “NDR” or “ERROR” goes 
high).  Setting the “EN_R” to 0 means 
the suspension of receive processing.

4) Receive processing resumes if the 
“EN_R” is set high after the 
suspension of receive processing.  
Receive processing resumes using 
the old “CON_NO,” “RD,” and “SIZE” 
values even if they are altered during 
the suspension.  These changes are 
not reflected in the subsequent 
message receive processing.

5) If the “EN_R” remains as 1 in the next 
scan following the completion of a 
message receive operation, a new 
message receive operation will start.

6) The state of the input/output signal “RD” must be maintained while
M_RECEIVE is receiving a message.  The integrity of the receive 
data is not guaranteed if the state of this signal is changed.

7) If the number of words specified by the “SIZE” is greater thanthe 
size of the variable specified by “RD,” the area for other variables 
may be overridden.  Make sure that the value of the input“SIZE” 
matches the size of the variable.

8) Program so that 1 is input to an “EN_R” when M_OPEN “VARID” 
is set to “1.”

*1) When SPS is used, be sure to connect same 
variable to both IN and OUT terminals. 

M_RECEIVE
BOOL

BOOL

INT

ANY  *1)

BOOL

UINT

ANY

UINT

NDR

ERROR

STATUS

RD

EN_R

CON_NO

RD

SIZE

Original FB 2-5  FBD Language
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(7) Direct read      READ_WORD/READ_BOOL   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am
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<Terminal description>
    Input

REQ: Read request
SIZE: The size (in words or bits) of GLOBAL_VAR and RD variables

    Input/output
GLOBAL_VAR: Global variable assigned to the other resource to 

be read (Note 7) 
RD: Variable for storing the read data.

    Output
DONE: Normal completion flag
ERROR: Error flag
STATUS: Status

<Status (STATUS) summary>
The status codes related to the READ_WORD and READ_BOOL FBs 
are described below.  Refer to page 2-187 for the common status codes 
for FBs related with the message transmission.

(1) Global variable error (code: 176)
• The variable declared as GLOBAL_VAR is a variable that is assigned to 

the local CPU.

(2) Parameter error (code: 177)
• A 0 is supplied to the SIZE terminal.
• When an area for storing READ data is out of the memory area.

(3) No free port (code: 201) 
• When it is attempted to open a port exceeding the limit on the number of 

port for one communication module. 
(Direct read/write module also uses a communication port of the module.) 

READ_WORD/READ_BOOL

READ_WORD and READ_BOOL are used to 
read variables from different resources 
(CPU, etc). within the same configuration.  
Normally, “LD” and “MOVE” are used to read 
variables from resources on the same 
processor bus (these FBs may also be used).
(1) The variable designated by the 

“GLOBAL_VAR” is read into the variable 
area designated by the “RD” on the low to 
high (0 to 1) transition of the “REQ.”  (The 
read does not end within one scan period).

(2) If the read is completed, the “DONE” is set 
and held for one scan period.

(3) If the read is unsuccessful, the “ERROR” is 
set and held for one scan period and an 
error code is output in the “STATUS.” 

Note: 1) The “GLOBAL_VAR” and “RD” must 
be of the same data type.

2) The “SIZE” to be used in 
READ_WORD must be specified in 
words and that to be used in 
“READ_BOOL” in bits.

3) The “REQ” is active on rising edge. 
However, any low to high transition of 
“REQ” occurring while data is being 
read (from the time the “REQ” goes 
high until the time the “DONE” or 
“ERROR” goes high) is invalid.

Note: 4) The state of the input/output signal “RD” must not be changed while 
read processing is in progress.  The integrity of the read data is not
guaranteed if the state of this signal is changed.

5) The uniqueness of the read data is guaranteed on a basic data 
type basis except STRING.  The uniqueness of STRING type 
variables is not guaranteed.  Access to an array or structure 
variable is guaranteed only on an element or member basis.

6) If the number of data items specified by the “SIZE” is greater than 
the size of the variable specified by “RD,” the area for other “SIZE” 
matches the size of the variable.

7) The global variable associated with “GLOBAL_VAR” for the 
resource in the mate system must be specified for both self- and 
mate-party resources to have the AT statement declared as a 
global variable.

*1: Any data type except BOOL type
Array of any data type except BOOL type 

READ_BOOL
BOOL

BOOL

INT

BOOL

UINT

BOOL*2

BOOL*2

DONE

ERROR

STATUS

GLOBAL_VAR

RD

 REQ

SIZE

GLOBAL_VAR

RD

READ_WORD
BOOL

BOOL

INT

BOOL

UINT

ANY*1

ANY*1

DONE

ERROR

STATUS

GLOBAL_VAR

RD

 REQ

SIZE

GLOBAL_VAR

RD

*2: BOOL type or array of BOOL type 
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(8) Direct write      WRITE_WORD/WRITE_BOOL   ( These functions are not supported in SPS.)

Name, Symbol, Function       Example

N
am

e   S
ym

bol 
F

unction

<Terminal description>
  Input

REQ: Write request
SIZE: The size (in words or bits) of GLOBAL_VAR and SD variables

  Input/output
GLOBAL_VAR: Global variable assigned to the other resource to 

be written   Note 7)
When data is written into the waiting CPU in the 1 
to 1 duplex system, the variable assigned to 
self-resource

SD: Variable for storing the data to be written
  Output

DONE: Normal completion flag
ERROR: Error flag
STATUS: Status

<Status (STATUS) summary>
The status codes related to the WRITE_WORD and WRITE_BOOL FBs are 
described below.  Refer to page 2-187 for the common status codes for FBs 
related with the message transmission.

(1) Global variable error (code: 176)
• When the warm standby mode is not used in the 1 to 1 duplex system and

the variable specified in GLOBAL_VAR has been assigned to the self-CPU. 
• When the warm standby mode is used in the 1 to 1 duplex system and the 

variable specified for GLOBAL_VAR is assigned to the high-speed memory 
area of the self-CPU. 

(2) Parameter error (code: 177)
• A 0 is supplied to the SIZE terminal.

(3) Transmission interlock error (code: 35)
• When the mate-party module is interlocked.

Transmission interlock occurs when an instance screen opens by 
accompanying any operation such as download. In this case, retry it.

(4) No free port (code: 201) 
• When it is attempted to open a port exceeding the limit on the number of 

port for one communication module. 
(Direct read/write module also uses a communication port of the module.) 

WRITE_WORD/WRITE_BOOL

WRITE_WORD and WRITE_BOOL are used to 
write variables of different resources 
(CPU, etc.) within the same configuration.  
These instructions are not required when 
writing variables into resources on the same 
processor bus (these FBs may also be used).
The WRITE_WORD instruction can be used to 
write data into the waiting CPU in the warm 
standby mode in the duplex system. 
This function equalizes variable data.
(1) The variable area designated by the “SD” 

is written into the global variable area 
designated by the “GLOBAL_VAR” on the 
low to high (0 to 1) transition of the “REQ.”  
(The write does not end within one scan 
period.)

(2) If the write is completed, the “DONE” is set 
and held for one scan period.

(3) If the write is unsuccessful, the “ERROR” is 
set and held for one scan period and an 
error code is output in the “STATUS.”

Note: 1) The “GLOBAL_VAR” and “SD” must 
be of the same data type.

2) The “SIZE” to be used in 
WRITE_WORD must be specified in 
words and that to be used in 
“WRITE_BOOL” in bits.

3) The “REQ” is active on rising edge.  However, any low to high 
transition of “REQ” occurring while data is being written (from the 
time the “REQ” goes high until the time the “DONE” or “ERROR” 
goes high) is invalid.

4) The state of the input/output signal “SD” must not be changed while 
write processing is in progress.  The integrity of the write data is not 
guaranteed if the state of this signal is changed.

5) The uniqueness of the written data is guaranteed on a basic data 
type basis except STRING.  The uniqueness of STRING type 
variables is not guaranteed.  Access to an array or structure variable 
is guaranteed only on an element or member basis.  To equalize data 
into the waiting CPU, consistency may be assured until a “SIZE” 
value reaches 240.

6) If the number of data items specified by the “SIZE” is greater than the 
size of the variable specified by “GLOBAL_VAR,” the area for other 
variables in the target module may be overridden.  Make sure that the 
value of the “SIZE” matches the size of the variable.

7) The global variable associated with “GLOBAL_VAR” for the resource 
in the mate system must be specified for both self- and mate-party 
resources to have the AT statement declared as a global variable.

8) The WRITE_BOOL instruction cannot be used for memory in the 
P/PE-link module.

*1: Any data type except BOOL type
Array of any data type except BOOL type 

*2: BOOL type or array of BOOL type

WRITE_BOOL
BOOL

BOOL

INT

BOOL

UINT

BOOL*2

BOOL*2

DONE

ERROR

STATUS

GLOBAL_VAR

SD

 REQ

SIZE

GLOBAL_VAR

SD

WRITE_WORD
BOOL

BOOL

INT

BOOL

UINT

ANY*1

ANY*1

DONE

ERROR

STATUS

GLOBAL_VAR

SD

 REQ

SIZE

GLOBAL_VAR

SD
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(9) Remote data read      R_READ

Name, Symbol, Function Example

N
am

e                                                          
F

unction
S

ym
bol

<Terminal description>
   Input

REQ: Read request
MODULE_NO: SX bus station number of the communication module
CHANNEL_NO: Channel number of the communication module
STATION_NO: Network station number of the source station
VAR_TYPE: Variable specification method (Refer to page 2-186.)
SIZE: The size (in words) of variables storing the data to be read 

and the read data
   Output

DONE: Normal completion flag
ERROR: Error flag
STATUS: Status

   Input/output
REMOTE_VAR: Read address (Refer to page 2-186.)
RD: Variable for storing the read data.

<Status (STATUS) summary>
The status codes related to the R_READ FB are described below.  
Refer to page 2-187 for the common status codes for FBs related with the 
message transmission.

(1) Channel open error (code: 193)
• When an invalid value has been set for a channel number

(2) Message send error (code: 195)
• When an invalid value has been set for a station number
• When an invalid value has been set for a channel number
• When any other value than type codes has been set for a memory type

(3) No free port (code: 201)
• When you make an attempt to open excessive ports in one 

communication module
(4) Transfer size over (code: 206)

• When any other value than “0” is specified for an input “VAR_TYPE” 
and a message data exceeds the size limit for the communication 
module through which it will pass

(5) Parameter error (code: 177)
• When “0” is input into “SIZE”
• When any other value than specified values is input into “VAR_TYPE”
• When a value out of a range of allowed values for an SX bus station 

number is input into “MODULE_NO”
(For example, MODULE_NO is self SX bus station number.)

• When a variable for storing READ data is out of the memory area.
(6) Internal resource shortage (code: 171)

• When a shortage occurs in internal resources for executing R_READ 
and R_WRITE
If more than one R_READ and R_WRITE are started simultaneously, a 
shortage may occur in internal resources.  In this case, wait for a moment 
and retry it.

(7) Memory address specification error (code: 68)
• When an invalid address has been specified in “REMOTE_VAR.”

     (Only when 0 is specified in “REMOTE_VAR” does it occur.)
(8) Memory size over (code: 69)

• When the address specified in “REMOTE_VAR” + the input “SIZE” value 
is out of the range of allowed addresses. In this case, an I/O value “RD” 
is not assured.

(9) Mate specification error (code: 160)
• When VAR_TYPE = 0 and the CPU number in the mate system specified 

in REMOTE_VAR is not found

R_READ

R_READ reads data in the direct addressing 
mode from a device that is connected to a 
network via a communication module listed 
below that can be read.
• Memory in a CPU of the SPH system via a 

network (of any type).
• Memory in a CPU of the MICREX_F or 

FLEX-PC via a T-link, P-link, or PE-link.
• Device that is connected to an open standard 

network such as JPCN-1.

(1) The data designated by the 
“MODULE_NO,” “CHANNEL_NO,” 
“STATION_NO,” and “REMOTE_VAR” is 
read into the variable area designated by 
the input “RD” on a low to high (0 to 1) 
transition of the “REQ.”  (The read does not 
end within one scan period.)

(2) If the read is completed, the “DONE” is set 
and held for one scan period.

(3) If the read is unsuccessful, the “ERROR” is 
set and held for one scan period and an 
error code is output in the “STATUS.”

Note: 1) The “VAR_TYPE” must specify the 
method of specifying the variables to 
be read.

2) The “REQ” is active on rising edge. 
However, any low to high transition of 
“REQ” occurring while data is being 
read (from the time the input “REQ” 
goes high until the time the “DONE” or
 “ERROR” goes high) is invalid.

3) The state of the input/output signal 
“RD” must not be changed while read 
processing is in progress.  The integrity 
of the read data is not guaranteed if the 
state of this signal is changed.

*1: Array of any data type except BOOL type
*2: Any data type except BOOL type 

Array of any data type except BOOL type
*3: When SPS is used, be sure to connect same 

variable to both IN and OUT terminals.

*1)

*2)

4) There is no restriction on the “SIZE” when the input 
“VAR_TYPE” is set to 0.  In the other cases, it is subject to 
restrictions depending on the communication module through which 
data is to be read.

5) If the number of data items specified by the “SIZE” is greater than 
the size of the variable specified by “RD,” the area for other 
variables may be overridden.  Make sure that the value of the 
“SIZE” matches the size of the variable.

6) Under a condition of VAR_TYPE ≠ 0, the entire read data is stored 
into an I/O “RD” and the operation terminates when the size of data 
read out from the device is smaller than “SIZE.”

7) Be careful so that no compile error will occur even when BOOL type 
array variable is used for “RD.” 

R_READ
BOOL

BOOL

INT

ANY  *3)

ANY  *3) 

BOOL

UINT

UINT

UDINT

UINT

ANY

UINT

ANY

DONE

ERROR

STATUS

REMOTE_VAR

RD

 REQ

MODULE_NO

CHANNEL_NO

STATION_NO

VAR_TYPE

REMOTE_VAR

SIZE

RD
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(10) Remote data write      R_WRITE

Name, Symbol, Function Example

                                                         
F

unction
S

ym
bol

N
am

e

R_WRITE
BOOL

BOOL

INT

ANY  *3)

ANY  *3) 

BOOL

UNIT

UINT

UDINT

UINT

ANY

UINT

ANY

DONE

ERROR

STATUS

REMOTE_VAR

SD

 REQ

MODULE_NO

CHANNEL_NO

STATION_NO

VAR_TYPE

REMOTE_VAR

SIZE

SD

<Terminal description>
   Input

REQ: Write request
MODULE_NO: Communication module number
CHANNEL_NO: Channel number
STATION_NO: Destination network station number 
VAR_TYPE: Variable specification method (Refer to page 2-186.)
SIZE: The size of write data

   Output
DONE: Normal completion flag
ERROR: Error flag
STATUS: Status

   Input/output
REMOTE_VAR: Variable to be accessed (Refer to page 2-186.)
SD: Variable for storing the write data.

<Status (STATUS) summary>
The status codes related to the R_WRITE FB are described below.  
Refer to page 2-187 for the common status codes for FBs related with the 
message transmission.

(1) Channel open error (code: 193)
• When an invalid value has been set for a channel number.

(2) No free port (code: 201)
• An attempt was made to open more ports than permitted in a single 

communication module.
(3) Transfer size overflow (code: 206)

• The size limit defined for the communication module to be used is 
exceeded when the input “VAR_TYPE” is set to a nonzero value.

(4) Parameter error (code: 177)
• A 0 is supplied to the SIZE terminal.
• An invalid value is supplied to the “VAR_TYPE” terminal.
• A value greater than the maximum permissible SX bus station number is 

supplied to the “MODULE_NO” terminal.
• When a variable for storing written data is out of the memory area.
• When MODULE_NO is the self-SX bus station number.

(5) Internal resource shortage (code: 171)
• When a shortage occurs in internal resources for executing R_READ and 

R_WRITE
• If more than one R_READ and R_WRITE are started simultaneously, a 

shortage may occur in internal resources. In this case, wait for a moment 
and retry it.

(6) Memory address specification error (code: 68)
• When an invalid address has been specified in “REMOTE_VAR.”

     (Only when 0 is specified in “REMOTE_VAR” does it occur.)
(7) Memory size over (code: 69)

• When the address specified in “REMOTE_VAR” + input “SIZE” is out of a 
range of allowed address for the mate module. In this case, data might 
have been written into the mate module.

(8) Mate specification error (code: 160)
• When VAR_TYPE = 0 and the CPU number in the mate system 

specified in REMOTE_VAR is not found.
(9) Transmission interlock error (code: 35)

• When the mate-party module is interlocked
Transmission interlock occurs when an instance screen opens by 
accompanying any operation such as download. In this case, retry it.

R_WRITE

R_WRITE writes data in the direct addressing 
mode into a device that is connected to a 
network via a communication module listed 
below.
• Memory in a CPU of the SPH system via a 

network (of any type).
• Memory in a CPU of the MICREX_F or 

FLEX-PC via a T-link, P-link, or PE-link.
• Device that is connected to an open standard 

network such as OPCN-1 and FL-net.

(1) The data designated by the “SD” is written 
into the area designated by the 
“MODULE_NO,” “CHANNEL_NO,” 
“STATION_NO,” and “REMOTE_VAR” on 
a low to high (0 to 1) transition of the “REQ.”  
(The write does not end within one scan 
period.)

(2) If the write is completed, the “DONE” is set 
and held for one scan period.

(3) If the write is unsuccessful, the “ERROR” is 
set and held for one scan period and an 
error code is output in the “STATUS.”

Note: 1) The “VAR_TYPE” must specify the 
method of specifying the variables to 
be written.

2) The “REQ” is active on rising edge.  
However, any low to high transition of 
“REQ” occurring while data is being 
write (from the time the “REQ” goes 
high until the time the “DONE” or 
“ERROR” goes high) is invalid.

3) If the size of data specified by the 
“SIZE” is greater than the size of the 
variable specified by “SD,” the extra 
data is likely to be unpredictable.  
Make sure that the value of the “SIZE” 
matches the size of the variable.

 

*1: Array of any data type except BOOL type
*2: Any data type except BOOL type

Array of any data type except BOOL type
*3: When SPS is used, be sure to connect same 

variable to both IN and OUT terminals.

*1)

*2)

4) Be careful so that no compile error will occur even when BOOL type 
array variable is used for “SD.”

Original FB 2-5  FBD Language
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<Variable specification method>
The legitimate values of the variable specification method to
be specified in the Remote Data Read (R_READ) and
Remote Data Write (R_WRITE) instructions (“VAR_TYPE”

and “REMOTE_VAR”) are defined individually for each target
of access in the destination station.

EPYT_RAV dohteMnoitacificepSelbairaV sseccAfotegraT

0 sserddaHPS )epytynafo(krowtenaaivmetsysHPSehtniyromemUPC

1 sserddaCP-XELFroF_XERCIM knil-EPro,knil-P,knil-TaaivCP-XELFroXERCIMehtniyromemUPC

2 slaremunfoecneuqeS 1NCPOsahcuskrowtendradnatsneponaotdetcennoceciveD

3 gnirtsretcarahC 1NCPOsahcuskrowtendradnatsneponaotdetcennoceciveD

<VAR_TYPE formats>

0=EPYT_RAVnehW• 1=EPYT_RAVnehW•

RAV_ETOMER• RAV_ETOMER•

F 0 F 0

.oNUPC .oNeliF

*epytyromeM elifnihtiwsserddadroW

redro-rewol,sserddA

redro-reppu,sserddA

2=EPYT_RAVnehW• EPYT_RAVnehW• = 3

RAV_ETOMER• RAV_ETOMER•

F 0 F 0

nezisevitceffE gnirtsretcarahcIICSA

- 1sserddA detneserpersignirtsafodneehT
.edocllunayb- -

- -

- nsserddA ,tamrof"RAV_ETOMER"ehtroF
ehtrofslaunamehtotrefer

hguorhteludomnoitacinummoc
nettirwrodaerebotsiatadhcihw
romorfdaerebotecivedehtdna

.otnettirw

atadevitceffeeht,esacsihtnI
8redro-rewolehtnidecalpsi
sisihT.yarratib-61afostib

metsysHPSnaesuaceb
.atadtib-8eldnahtonnac

* The memory type is the code for identifying standard memory, retain memory, etc., in user memory. It is the second
column value in addressing (AT statement) any other CPU memory.

%MW 1 . 1. 2893

Relative address

Memory type

CPU number

Name Memory type code

Standard memory

Retain memory

User FB memory

System FB memory

System memory

1

3

5

9

10

Note ) Do not specify 1, 3, 5, 9, or 10 
for the memory type code.
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<Common status codes>

edoCrorrE emaN esuaC erusaemretnuoC

)h24(66
sseccayromeM

rorre
sseccaotdetpmettA

yromemknil-EP/Pdellatsninu
.yromemnommocten-LFro

• .eludomehtfonoitarugifnockcehC

)h2A(261
otesnopseroN

dnammoc
sawdnammocrewsnaoN

deificepsnehwnevedeviecer
.despaledahemit

• .tnempiuqeetomerehtfogniriwdnanoitidnocehtkcehC

)h4A(461
dnesegasseM

rorre
rognissimsimetsysetamehT

noitatsXSdeificepseht
.eludomonsahrebmun

• .noitanitsedehtgninifedroflanimrettupniehtkcehC

)h5A(561

egasseM
ysubeviecer

narevoegassemadnest'naC
noitanitsedehtesuacebsubXS

.ysubsieludom

• egassemstroppuseludomytrap-etamehttahtyfireV
.noitacinummoc

• .emitretalataBFehtetucexe-eR
• egassemehttahtseilpmiti,yltneuqerfsruccororresihtfI

.hgihootsieludomnoitanitsedehtfodaolnoissimsnart
.daolegassemehtrewoL

)hAA(071

dnesegasseM
ysub

esuacebegassemadnest'naC
agnidnesrofecruoserUPCeht

.ysubsiegassem

• .emitretalataBFehtetucexe-eR
• egassemehttahtseilpmiti,yltneuqerfsruccororresihtfI

ehtrewoL.hgihootsiUPClacolehtfodaolnoissimsnart
.daolegassem

)h5C(791

dneskrowteN
ysub

-retninamrofrept'naC
eludomnoitacinummoc

krowtenarevonoissimsnart
noitanitsedehtesuaceb

.ysubsieludomnoitacinummoc

• .emitretalataBFehtetucexe-eR
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Original FB 2-5  FBD Language



2-188

2-5  FBD Language Original FB

(11) File data read      F_READ

Name, Symbol, Function Example

N
am

e                                                
F

unction
S

ym
bol

<Terminal description>
   Input

REQ: Read request
MODULE_NO: SX bus station number of the module containing a 

memory card
SIZE: The size (in words) of variables connected to RD

   Output
DONE: Normal completion flag
ERROR: Error flag
STATUS: Status
F_SIZE: The size (in words) of the read file

   Input/output
FILE_NAME: File name (Character code is Shift-JIS.)
RD: Variable for storing the read data.

<Status (STATUS) summary>
The status codes related to the F_READ FB are described below.  
Refer to page 2-187 for the common status codes for FBs related with the 
message transmission.

(1) File name error (code: 65)
• The file with the specified file name is not found.

(2) File access error (code: 66)
• A check sum error occurs while reading a file.

(3) Parameter error (code: 177)
• A value greater than the maximum permissible SX bus station number is

supplied to the “MODULE_NO” terminal.
• When a variable for storing read data is out of the memory area
• When MODULE_NO is the self-SX bus station number 

(4) No free port (code: 201) 
• When it is attempted to open a port exceeding the limit on the number of 

port for one communication module. 
(5) Buffer overflow (code: 206)

• When received data exceeds the size of the variable associated with RD
(6) Transmission interlock error (code: 35)

• When the module with a memory card inserted is accessed using the 
file access instruction, the system enters the transmission interlock 
state. If another file access memory makes an attempt to enter the 
module, a transmission interlock error occurs. Retry it. 

(7) Channel open error (code: 193) (only for SPS) 
• Internal error

<Programming example>
The sample program shown below reads a file with a file name of 
“E:\err_log.log” into the 1000-word variable “RD_DT.”  It is assumed that 
the SX bus station number of the module containing the memory card is “4.”

F_READ

F_READ reads a file from a memory module in 
the configuration or from a PC card interface 
module containing a memory card.

(1) The file designated by the “FILE_NAME” is 
read from the memory module or PC card 
interface module designated by the 
“MODULE_NO” into the variable area 
designated by the “RD” on a low to high 
(0 to 1) transition of the “REQ.”  (The read 
does not end within one scan period.)

(2) If the read is completed, the “DONE” is set 
and held for one scan period.

(3) If the read is unsuccessful, the “ERROR” is 
set and held for one scan period and an 
error code is output in the "STATUS.”

Note: 1) The “FILE_NAME” must specify a file 
name in Shift-JIS code.

2) The “REQ” is active on rising edge.  
However, any low to high transition of 
“REQ” occurring while the file is being 
read (from the time the “REQ” goes 
high until the time the “DONE” or 
“ERROR” goes high) is invalid.

3) The state of the “RD” must not be 
changed while a file is being read.  
The integrity of the read data is not 
guaranteed if the state of this signal is 
changed.

4) If the number of data items specified 
by the “SIZE” is greater than the size 
of the variable specified by “RD,” the 
area for other variables may be 
overridden.  Make sure that the value 
of the “SIZE” is equal to or smaller 
than the size of the variable. 

5) Do not use the memory card if the 
module for storing an application 
program for the n to 1 duplex mode for 
file memory for file data read/write 
access is from a CPU application 
program.  Prepare another memory 
card if the module is for file read/write.

*1: Array of any data type except BOOL type
*2: When SPS is used, be sure to connect same 

variable to both IN and OUT terminals.

*1)

*1)

  
If the memory card of module is shared, a contention occurs in 
accessing, and switching cannot be performed between the 
operating and waiting CPUs in the duplex mode. 

6) Be careful so that no compile error will occur even when BOOL type 
array variable is used for “RD.” 

F_READ
BOOL

BOOL

INT

ANY  *2)

UINT

ANY  *2)

BOOL

UINT

ANY

UINT

ANY

DONE

ERROR

STATUS

FILE_NAME

F_SIZE

RD

 REQ

MODULE_NO

FILE_NAME

SIZE

RD

F_READ

F_READ_1

STR_TO_SJ

FR_DONE

FR_ERR

FR_STA

F_NAME

FR_SIZE

RD_DT

SW

UINT#4

F_NAME

UINT#1000

RD_DT

DONE

ERROR

STATUS

FILE_NAME

F_SIZE

RD

 REQ

MODULE_NO

FILE_NAME

SIZE

RD

F_NAME“E: \err_log.log”
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(12) File data write      F_WRITE

Name, Symbol, Function Example

N
am

e   S
ym

bol                                            
F

unction

<Terminal description>
   Input

REQ: Write request
MODULE_NO: SX bus station number of the module containing a 

memory card
SIZE: The size (in words) of write data

   Output
DONE: Normal completion flag
ERROR: Error flag
STATUS: Status

   Input/output
FILE_NAME: File name (Character code is Shift-JIS.)
WD: Variable for storing the write data.

<Status (STATUS) summary>
The status codes related to the F_WRITE FB are described below.  
Refer to page 2-187 for the common status codes for FBs related with the 
message transmission.

(1) File name error (code: 65)
• The directory with the specified file name is not found.  If the directory 

exists but the file does not exist, a new file is created.
(2) File access error (code: 66)
• An error occurred while writing to a memory card.

(3) No free area (code: 69)
• Unable to write because there is no free space in the memory card.

(4) Parameter error (code: 177)
• A value greater than the maximum permissible SX bus station number is 

supplied to the “MODULE_NO” terminal.
• When a variable for storing written data is out of the memory area
• When MODULE_NO is the self-SX bus station number

(5) No free port (code: 201) 
• When it is attempted to open a port exceeding the limit on the number of 

port for one communication module. 
(6) Transmission interlock error (code: 35)
• When the module with a memory card inserted is accessed using the file 

access instruction, the system enters the transmission interlock state. 
If another file access memory makes an attempt to enter the module, 
a transmission interlock error occurs. Retry it. 

(7) Channel open error (code: 193) (only for SPS) 
• Internal error

<Programming example>
The sample program shown below writes the contents of “WT_DT” into a 
file with a file name of “E:\err_log.log.”  It is assumed that the SX bus 
station number of the module containing the memory card is “4.”

F_WRITE

F_WRITE writes a file to a memory module in 
the configuration or to a PC card interface 
module containing a memory card.

(1) The data designated by the “WD” is written 
from the memory module or PC card 
interface module designated by the 
“MODULE_NO” into the file designated by 
the “FILE_NAME” on a low to high (0 to 1) 
transition of the “REQ.”  (The write does not 
end within one scan period.)

(2) If the write is completed, the “DONE” is set 
and held for one scan period.

(3) If the write is unsuccessful, the “ERROR” is 
set and held for one scan period and an 
error code is output in the “STATUS.”

Note: 1) The “FILE_NAME” must specify a file
name in Shift-JIS code.

2) The “REQ” is active on rising edge.  
However, any low to high transition of 
“REQ” occurring while thefile is being 
written (from the time the “REQ” goes 
high until the time the “DONE” or 
“ERROR” goes high) is invalid.

3) The state of the “WD” must not be 
changed while a file is being written.  
The integrity of the write data is not 
guaranteed if the state of this signal is 
changed.

4) An existing file that has the same 
name is overwritten.

5) If the number of data items specified by 
the “SIZE” is greater than the size of 
the variable specified by “WD,” the 
extra data in the unpredictable state is 
written into the file.  Make sure that 
the value of the “SIZE” is equal to or 
smaller than the size of the variable. 

6) Do not use the memory card if the 
module for storing an application 
program for the n to 1 duplex mode 
for file memory for file data read/write 
access is from a CPU application program.

*1: Array of any data type except BOOL type
*2: When SPS is used, be sure to connect same 

variable to both IN and OUT terminals.

*1)

*1)

 
Prepare another memory card if the module is for file read/write. 
If the memory card of module is shared, a contention occurs in 
accessing, and switching cannot be performed between the 
operating and waiting CPUs in the duplex mode. 

7) Be careful so that no compile error will occur even when BOOL type 
array variable is used for “WD.” 

F_WRITE
BOOL

BOOL

INT

ANY  *2)

ANY  *2)

BOOL

UINT

ANY

UINT

ANY

DONE

ERROR

STATUS

FILE_NAME

WD

 REQ

MODULE_NO

FILE_NAME

SIZE

WD

“E: \err_log.log”

F_WRITE

F_WRITE_1

STR_TO_SJ

FW_DONE

FW_ERR

FW_STA

SW

UINT#4

F_NAME

UINT#1000

WT_DT

DONE

ERROR

STATUS

FILE_NAME

WD

 REQ

MODULE_NO

FILE_NAME

SIZE

WD

F_NAME
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(13) Extension test & set      EXT_T_S   ( These functions are not supported in SPS.)

Name, Symbol, Function Example

N
am

e                                        
F

unction
S

ym
bol

<Terminal description>
   Input

REQ: Test & set request
   Input/output

IN: Global bit variable assigned to another resource
   Output

DONE: Normal completion flag
Q: Test & set result

0: Set complete
1: Set disabled (already set)

ERROR: Error flag
STATUS: Status

<Status (STATUS) summary>
(1) Global bit variable specification error (code: 170)

The variable designated by “IN” is assigned to the local CPU.
(2) Unsupported instruction detection (code: 32)

When this instruction is used for memory in the P/PE-link module.

<Programming example>
The sample program shown below acquires a semaphore when the state 
of “SEMA_REQ” is changed from 0 to 1.  “SEMA_GET” is set to 1 when 
the processing is completed.  The instruction retries if the processing is 
unsuccessful.  The EXT_T_S releases the semaphore when the state of 
“REL_SEMA” is switched from 0 to 1.  “SEMA_GET” is set to 0 when the 
release processing is completed.

<Getting a semaphore>

EXT_T_S

EXT_T_S acquires a semaphore.  It is used 
when the bit variable to be used to implement 
a semaphore is assigned to the memory of 
a module on a different processor bus.

(1) EXT_T_S tests and sets the global bit 
variable area designated by the “IN” on a 
low to high (0 to 1) transition of the “REQ.”  
(This processing does not end within one 
scan period.)

(2) If the test & set is completed, the “DONE” 
is set and held for one scan period and the 
result is output in the “Q.”

(3) If the test & set is unsuccessful, the 
“ERROR” is set and held for one scan 
period and an error code is output in the 
 “STATUS.”

Note: 1) The WRITE_BOOL instruction must be 
used to reset set data.

2) The “REQ” is active on rising edge.  
However, any low to high transition of 
“REQ” occurring during test & set 
processing (from the time the input 
“REQ” goes high until the time the 
“DONE” or “ERROR” goes high) is 
invalid.

3) Use the T_S instruction if the bit 
variable to be used to implement a 
semaphore is connected to the same 
processor bus or the local CPU.

4) Do not use this instruction for memory 
in the P/PE-link module. 
The execution terminates abnormally 
with an invalid FB result.

5) In the duplex system, to pass data to 
the bit variables used for semaphores 
at changeover between the operating 
and waiting CPUs:
• Assign the bit variables for 
  semaphores to the standard memory 
  area to avoid equalization. 
  (They are reset to 0 at changeover.)
• When changeover occurs, make an 
  attempt to get semaphores again.

<Releasing a semaphore>

*1)

EXT_T_S
BOOL

BOOL

BOOL

INT

BOOL

ANY

DONE

Q

ERROR

STATUS

IN

 REQ

IN

EXT_T_S
T_S_DONE

T_S_Q

T_S_ERR

T_S_STA

SEMA_REQ

SEMA

DONE

Q

ERROR

STATUS

IN

 REQ

IN

BOOL#0 SEMA_REQ

T_S_Q SEMA_REQ

S
T_S_Q

T_S_DONE

T_S_DONE SEMA_GET

WRITE_BOOL
WB_DONE

WB_ERR

WB__STA

REL_SEMA

UINT#1

SEMA

BOOL#0

DONE

ERROR

STATUS

GLOBAL_VAR

SD

 REQ

SIZE

GLOBAL_VAR

SD

WB_DONE SEMA_GET

R

*1: BOOL type
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(14) Sequential file store      FFST

Name, Symbol, Function Example

N
am

e   S
ym

bol                                           F
unction

<Programming example>

<Sample data type definition>
TYPE

ELEMENT1 : ARRAY[1..6]  OF  INT; (*X_SIZE*)

FILE1 : ARRAY[1..4]  OF  ELEMENT1; (*Y_SIZE*)

FCB1 :

STRUCT

A_POINTER : UINT;

B_POINTER : UINT;

N_FE : BOOL;

FF : BOOL;

END_STRUCT;

END_TYPE

(Examples of variable declarations)

VAR

FILE :  FILE1;

INDATA : ELEMENT1;

CONTROL : FCB1;

END_VAR

<Operation>
When a FLAG is set, “INDATA” data is stored in “FILE.”

FFST

File control block definition
The file control block should be defined as 
shown to the left.

A_POINTER: FFST Write pointer
FILO read pointer

B_POINTER: FIFO read pointer
N_FE: A “0” indicates that the file is empty 

(Not File Empty).
FF: A “1” indicates that the file is full (File Full).

(1) FFST writes the data block designated by 
the “IN” into the sequential file area 
designated by the “FILE” when the 
 “ENABLE” is set to on.

(2) The “FCB” specifies the file control block 
which is used for controlling write 
processing.

(3) Specify the number of elements of the 
array connected to “IN” for a “X_SIZE” 
(one-dimensional size of an array).
Specify the two-dimensional size of the 
array for a “Y_SIZE.”

(4) If the file area is already full, the old data is 
discarded and the data designated by the 
“IN” is written.

(5) If the write is unsuccessful, the “ERROR” is 
set and held for one scan period.

(6) Available data type of “IN” is an array of any 
data type except BOOL type.  Normal 
operation is not guaranteed if an array of 
BOOL type is specified on “FILE.”

Note: If the result of “X_SIZE” and “Y_SIZE” 
multiplication is different from 
(larger than) the size of the array of 
arrays connected to “FILE,” any other 
variable area may be overwritten.

FFST

(1)

(1) (1) (1) (1) (5) (5)

(2) (2) (2) (2) (2)

(3) (3) (3) (3)

(4) (4) (4)

FFST

(2)

FFST

(3)

Executed FBs

INDATA

FILE

A, B B

A

FFST

(4)

FFST

(5)

FFST

(6)

B

A

A, B

A, B

A, B

B

A

   FCB
A_PNT 0

B_PNT 0

FF 0

N_FE 0

   FCB
A_PNT 1

B_PNT 0

FF 0

N_FE 1

   FCB
A_PNT 2

B_PNT 0

FF 0

N_FE 1

    FCB
A_PNT 3

B_PNT 0

FF 0

N_FE 1

   FCB
A_PNT 0

B_PNT 0

FF 1

N_FE 1

   FCB
A_PNT 1

B_PNT 1

FF 1

N_FE 1

   FCB
A_PNT 2

B_PNT 2

FF 1

N_FE 1

(1) (2) (3) (4) (5) (6) (7)

Note) Use the same data type for “IN” 
as that of “FILE” (*X_SIZE*).

FFST
BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

UINT

UINT

ERROR

FILE

FCB

IN

ENABLE

FILE

FCB

IN

X_SIZE

Y_SIZE

BOOL

ARRAY OF ARRAY

STRUCT

ARRAY  *1)

FFST

FILE

CONTROL

INDATA

UINT#6

UINT#4

ERROR

FILE

FCB

IN

ENABLE

FILE

FCB

IN

X_SIZE

Y_SIZE

ERR
RE_TRIG

FLAG QCLK

*1: When SPS is used, be sure to connect same 
variable to both IN and OUT terminals.
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(15) Sequential file load first      FIFO

Name, Symbol, Function Example

N
am

e   S
ym

bol                                          F
unction

<Operation>
FIFO

(1) Setting to on the “ENABLE” causes the 
oldest data (at the B_POINTER position in 
the FCB) to be read from the specified 
sequential file area into the area designated 
by the “OUT” and the B_POINTER to be 
incremented by 1.  At this moment, if the FF 
flag (File Full) is on, it is set to off.

(2) The N_FE bit is set to off (to notify that the 
file has become empty) when B_POINTER 
catches up with A_POINTER.

(3) The “FCB” specifies the file control block 
which is used for controlling read 
processing.

(4) Specify the number of elements of the array 
connected to “OUT” for a “X_SIZE” 
(one-dimensional size of an array).
Specify the two-dimensional size of the 
array for a “Y_SIZE.”

(5) Processing is flagged as invalid if an 
attempt is made to read an empty file.

(6) If the read is unsuccessful, the “ERROR” is 
set and held for one scan period.

(7) Available data type of “OUT” is an array of 
any data type except BOOL type.  Normal 
operation is not guaranteed if an array of 
BOOL type is specified on “FILE.”

(8) “OUT” is overwritten when “ENABLE” is 
set to “ON” and the file is not empty.

Note) If the result of “X_SIZE” and “Y_SIZE” 
multiplication is different from 
(larger than) the size of the array of 
arrays connected to “FILE,” any other 
variable area may be overwritten.

FIFO
BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

UINT

UINT

ERROR

FILE

FCB

OUT

ENABLE

FILE

FCB

OUT

X_SIZE

Y_SIZE

FIFO

(3)

(5)

(6)

(5)

(6)

(5)

(6) (6)

(3)

(4) (4)

FIFO

(4)

FIFO

(5)

Executed FCBs

A, B A

B

FIFO

(6)

FIFO

B

A A, B A, B

B

A

   FCB
A_PNT 2

B_PNT 2

FF 1

N_FE 1

   FCB
A_PNT 2

B_PNT 3

FF 0

N_FE 1

   FCB
A_PNT 2

B_PNT 0

FF 0

N_FE 1

   FCB
A_PNT 2

B_PNT 1

FF 0

N_FE 1

   FCB
A_PNT 2

B_PNT 2

FF 0

N_FE 0

   FCB
A_PNT 2

B_PNT 2

FF 0

N_FE 0

(1) (2) (3) (4) (5) (6)

BOOL

ARRAY OF ARRAY

STRUCT

ARRAY  *1)

*1: When SPS is used, be sure to connect same 
variable to both IN and OUT terminals.
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(16) Sequential file load last      FILO

FILO

(5)

(6)

(5)

(6)(3) (3)

(4) (4)

(3)

(4)

FILO FILO Executed FCBs

A, B

A

B

FILO FILO

B

A

A, B A, B

A

B

   FCB
A_PNT 2

B_PNT 2

FF 1

N_FE 1

   FCB
A_PNT 1

B_PNT 2

FF 0

N_FE 1

   FCB
A_PNT 0

B_PNT 2

FF 0

N_FE 1

   FCB
A_PNT 3

B_PNT 2

FF 0

N_FE 1

   FCB
A_PNT 2

B_PNT 2

FF 0

N_FE 0

   FCB
A_PNT 2

B_PNT 2

FF 0

N_FE 0

(1) (2) (3) (4) (5) (6)

FILO
BOOL

ARRAY OF ARRAY

STRUCT

ARRAY

UINT

UINT

ERROR

FILE

FCB

OUT

ENABLE

FILE

FCB

OUT

X_SIZE

Y_SIZE

BOOL

ARRAY OF ARRAY

STRUCT

ARRAY  *1)

*1: When SPS is used, be sure to connect same 
variable to both IN and OUT terminals.

Name, Symbol, Function Example

N
am

e   S
ym

bol                                          F
unction

<Operation>
FILO

(1) Setting to on the “ENABLE” causes the 
latest data (at the B_POINTER position in 
the FCB) to be read from the specified 
sequential file area into the area designated 
by the “OUT” and the A_POINTER to be 
decremented by 1.  At this moment, if the 
FF flag (File Full) is on, it is set to off.

(2) The N_FE bit is set to off (to notify that the 
file gets empty) when A_POINTER catches 
up with B_POINTER.

(3) The “FCB” specifies the file control block 
which is used for controlling read 
processing.

(4) Specify the number of elements of the array 
connected to “OUT” for a “X_SIZE” 
(one-dimensional size of an array).
Specify the two-dimensional size of the 
array for a “Y_SIZE.”

(5) Processing is flagged as invalid if an 
attempt is made to read an empty file.

(6) If the read is unsuccessful, the “ERROR” is 
set and held for one scan period.

(7) Available data type of “OUT” is an array of 
any data type except BOOL type.  
Normal operation is not guaranteed if an 
array of BOOL type is specified on “FILE.”

(8) “OUT” is overwritten when “ENABLE” is set 
to “ON” and the file is not empty.

Note) If the result of “X_SIZE” and “Y_SIZE” 
multiplication is different from (larger 
than) the size of the array of arrays 
connected to “FILE,” any other variable 
area may be overwritten.

(6) (5) (4) (3)
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(17) Filter      FILTER_DINT

Name, Symbol, Function Example

N
am

e   S
ym

bol                            F
unction

<Programming example>

<Operation>

FILTER_DINT

(1) FILTER_DINT filters the “XIN” and outputs 
the result on “XOUT” when the “RUN” is on.

(2) The data from the “XIN” is transferred to 
“XOUT” without filtering if the “RUN” is off.

(3) Available data type of “XIN” and “XOUT” is 
DINT type.

(4) The “TAU” specifies the time constant of the 
filter.  The larger the time constant value is, 
the gentler the slope of the “XOUT” curve is.  
The “XOUT” involves a large error if the 
time constant value is too small.

(5) The “XOUT” carries the preceding value 
when the “RUN” is set on.

(6) When the “TAU” is set to 0, the  “XOUT” 
carries the value from the  “XIN” as is.

(7) The maximum allowable value of the filter 
time constant “TAU” is 24 hours 
(86400000 ms).

(8) Set the filter time constant “TAU” to a value 
that is greater than the execution interval of 
this FB.

(9) Enter the value that does not cause an 
overflow during operation or in the result. 
If an overflow occurs, the “XOUT” values 
may be unexpected. 
Note that for powerful CPUs, no overflow 
occurs if conditions 7 and 8 are met.

<Formulas>

XOUT=   
(XIN - XOUT’) ∆T+WORK’   

+ XOUT’ 
 

                                     TAU
where WORK is the remainder of

XOUT’ and WORK’ denote the preceding value of XOUT and XWORK, 
respectively.
∆T is the execution period for this FB.

Note: This FB is generally used by periodic tasks.  The error becomes 
greater as the period (∆T) becomes shorter.
For standard CPUs, set a 2ms or greater interval for  ∆T.

(XIN - XOUT’) ∆T + WORK’
                   TAU

FILTER_DINT
DINTBOOL

DINT

TIME

XOUTRUN

XIN

TAU

FILTER_DINT
OUTPUTINPUT1

INPUT2

TIME#50ms

XOUTRUN

XIN

TAU

OUTPUT

INPUT1

INPUT2

TAU=50ms

}Approx. 63%
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(18) Filter      FILTER_REAL

Name, Symbol, Function       Example

N
am

e   S
ym

bol                            F
unction

<Programming example>

<Operation>

FILTER_REAL

(1) FILTER_REAL filters the “XIN” and 
outputs the result in “XOUT” when the 
 “RUN” is on.

(2) The data from the “XIN” is transferred to 
“XOUT” without filtering if the “RUN” is off.

(3) Available data type of “XIN” and “XOUT” is 
REAL.

(4) The “TAU” specifies the time constant of 
the filter.  The larger the time constant 
value is, the gentler the slope of the 
“XOUT” curve is.  The “XOUT” involves a 
large error if the time constant value is too 
small.

(5) The “XOUT” carries the preceding value 
when the “RUN” is set on.

(6) When the input “TAU” is set to 0, the  
“XOUT” carries the value from the  “XIN” 
as is.

(7) The number of significant digits is 6.
(8) The maximum allowable value of the filter 

time constant “TAU” is 24 hours 
(86400000 ms).

(9) Set the filter time constant “TAU” to a 
value that is greater than the execution 
interval of this FB.

(10) Enter the value that does not cause an 
overflow during operation or in the result. 
If an overflow occurs, the “XOUT” values 
may be unexpected.

<Formulas>

XOUT= 
(XIN - XOUT’) ∆T 

+ XOUT’
                           TAU

XOUT’ denotes the preceding value of XOUT.  
∆T is the execution period for this FB.

Note: This FB is generally used by periodic tasks.  The error gets larger as 
the period becomes shorter.

FILTER_REAL
REALBOOL

REAL

TIME

XOUTRUN

XIN

TAU

FILTER_REAL
OUTPUTINPUT1

INPUT2
TIME#50ms

XOUTRUN
XIN
TAU

OUTPUT

INPUT1

INPUT2

TAU=50ms

}Approx. 63%
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(19) Integrate      INT_DINT

Name, Symbol, Function Example

N
am

e   S
ym

bol                                     F
unction

<Programming example>

<Operation>

INT_DINT

(1) INT_DINT integrates the “XIN” and 
outputs the result in “XOUT” when the 
“RUN” is on.

(2) The value of the “XOUT” is retained if the 
“RUN” is off.

(3) The output is set to the initial value “X0” 
when the “R1” turns on.

(4) The “Q” carries the NOT of the “R1.”
(5) The “X0” must carry the initial value.
(6) The “XOUT” carries the linear output such 

that it is equal to the value indicated by the 
“XIN” when the integration time designated 
by the “I_T” elapses, plus the initial value 
“X0.”

(7) The “XOUT” carries the preceding value
 when the “RUN” is set on.

(8) When the “I_T” is set to 0, the  “XOUT” 
carries a value of 0.

(9) The maximum allowable value of the 
integration time “I_TU” is 24 hours 
(86400000 ms).

(10) Set the integration time “I_T” to a value 
that is greater than the execution interval 
of this FB.

(11) Enter the value that does not cause an 
overflow during operation or in the result. 
If an overflow occurs, the “XOUT” values 
may be unexpected. 
Note that for powerful CPUs, no overflow 
occurs if conditions 9 and 10 are met.

<Formulas>

XOUT=  
(XIN∆T+WORK’)  

+ XOUT’
                              I_T

where WORK is the remainder of
    

 
   

XOUT’ and WORK’ denote the preceding value of XOUT and WORK, 
respectively.
∆T is the execution period for this FB.

Note: This FB is generally used by periodic tasks.  The error gets larger 
as the period (∆T) becomes shorter.
For standard CPUs, set a 2ms or greater interval for ∆T.

XIN∆T+ WORK’ 
I_T

INT_DINT
DINT

BOOL

BOOL

BOOL

DINT

DINT

TIME

XOUT

Q

RUN

R1

XIN

X0

I_T

INT_DINT
OUTPUT1

OUTPUT2

INPUT1

INPUT2

INPUT3

INPUT4

TIME#50ms

XOUT

Q

RUN

R1

XIN

X0

I_T

INPUT1

INPUT2

INPUT3

INPUT4

OUTPUT1

OUTPUT2

50ms
(I_T)

a

a

b

b
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(20) Integrate      INT_REAL

Name, Symbol, Function       Example

N
am

e   S
ym

bol                                      F
unction

INT_REAL

(1) INT_REAL integrates the “XIN” and 
outputs the result in “XOUT” when the 
“RUN” is on.

(2) The value of the “XOUT” is retained if the 
“RUN” is off.

(3) The output is set to the initial value “X0” 
when the “R1” turns on.

(4) The “Q” carries the NOT of the “R1.”
(5) The “X0” must carry the initial value.
(6) The “XOUT” carries the linear output such 

that it is equal to the value indicated by the 
“XIN” when the integration time designated 
by the “I_T” elapses, plus the initial value 
“X0.”

(7) The “XOUT” carries the preceding value 
when the “RUN” is set on.

(8) When the “I_T” is set to 0, the  “XOUT” 
carries a value of 0.

(9) The number of significant digits is 6.
(10) The maximum allowable value of the 

integration “I_TU” is 24 hours 
(86400000 ms).

(11) Set the integration time “I_T” to a value 
that is greater than the execution interval 
of this FB.

(12) Enter the value that does not cause an 
overflow during operation or in the result. 
If an overflow occurs, the “XOUT” values 
may be unexpected.

<Programming example>

<Operation>

<Formulas>

XOUT=
  XIN ∆T  

+ XOUT’
                      I_T

XOUT’ denotes the preceding value of XOUT.
∆T is the execution period for this FB.

Note:This FB is generally used by periodic tasks.  The error gets larger as 
the period becomes shorter.

INT_REAL
BOOL

BOOL

REAL

REAL

TIME

XOUT

Q

XOUT

Q

RUN

R1

XIN

X0

I_T

INT_REAL
OUTPUT1

OUTPUT2

INPUT1

INPUT2

INPUT3

INPUT4

TIME#50ms

RUN

R1

XIN

X0

I_T

INPUT1

INPUT2

INPUT3

INPUT4

OUTPUT1

OUTPUT2

50ms
(I_T)

a

a

b

b
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(21) Differentiate      DIF_DINT

Name, Symbol, Function Example

N
am

e   S
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bol                               F
unction

DIF_DINT

(1) DIF_DINT computes a differential from the 
“XIN” and the input from the output 
generated during the preceding execution 
and outputs the result in “XOUT” when the 
“RUN” is on.

(2) The “XOUT” carries a “0” when the “RUN” 
is off.

(3) The “D_T” must specify the derivative time.
(4) The DIF_DINT computes the variation of 

the “XIN” and outputs on “XOUT” the 
expected variation when the derivative time 
elapses.

(5) The “XOUT” carries the output that is based 
on the variation that has been established 
since the time “RUN” is turned on.  
Consequently, “XOUT” is set to 0 when 
“RUN” is turned on.

(6) When the “I_T” is set to 0, the “XOUT” 
carries a value of 0.

(7) The maximum allowable value of the 
derivative time “D_T” is 24 hours 
(86400000 ms).

(8) The valid number of output digits is six.
(9) If the difference between current XIN and 

previous XIN is larger than six digits, an 
error may occur in a XOUT.

(10) Enter a value that does not cause an 
overflow in D_T during operation (XIN-XM).
If an overflow occurs, the “XOUT” values 
may be unexpected.

<Programming example>

<Operation>

<Formulas>

XOUT=  
(XIN-XM)D_T

                            ∆T
where
XM is the value of XIN established in the preceding execution.
∆T is the execution period for this FB.

Note: This FB is generally used by periodic tasks.  The error gets larger as 
the period (∆T) becomes shorter.
For standard CPUs, set a 2ms or greater interval for∆T.

DIF_DINT
DINTBOOL

DINT

TIME

XOUTRUN

XIN

D_T

DIF_DINT
OUTPUT1INPUT1

INPUT2

TIME#50ms

XOUTRUN

XIN

D_T

INPUT1

INPUT2

OUTPUT1

50ms
(D_T)

a

a
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(22) Differentiate      DIF_REAL

Name, Symbol, Function Example

N
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DIF_REAL

(1) DIF_REAL computes a differential from the 
“XIN” and the input from the output 
generated during the preceding execution 
and outputs the result in “XOUT” when the 
“RUN” is on.

(2) The “XOUT” carries a “0” when the “RUN” 
is off.

(3) The “D_T” must specify the derivative time.
(4) The DIF_REAL computes the variation of 

the “XIN” and outputs, on “XOUT,” the 
expected variation when the derivative time 
elapses.

(5) The “XOUT” carries the output that is based 
on the variation that has been established 
since the time “RUN” is turned on.  
Consequently, “XOUT” is set to 0 when 
"RUN” is turned on.

(6) When the “I_T” is set to 0, the “XOUT” 
carries a value of 0.

(7) The number of significant digits is 6.
(8) The maximum allowable value of the 

derivative time “D_T” is 24 hours 
(86400000 ms).

(9) Enter a value that does not cause an 
overflow in D_T during operation (XIN-XM).
If an overflow occurs, the “XOUT” values 
may be unexpected.

<Programming example>

<Operation>

<Formulas>

XOUT=  
(XIN-XM)D_T

                      ∆T

where
XM is the value of XIN established in the preceding execution.
∆T is the execution period for this FB.

Note: This FB is generally used by periodic tasks.  The error gets larger as 
the period becomes shorter.

DIF_REAL
REALBOOL

REAL

TIME

XOUTRUN

XIN

D_T

DIF_REAL
OUTPUT1INPUT1

INPUT2

TIME#50ms

XOUTRUN

XIN

D_T

INPUT1

INPUT2

OUTPUT1

50ms
(D_T)

a

a
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(23) Pulse count      PULSE_CNT

Name, Symbol, Function Example
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<Programming example>

<Operation>

PULSE_CNT

(1) When a “RUN” is set to “ON,” the pulses 
input at “IN,” the time specified in a 
“DURATION,” are counted, and INT type
 results are output to “OUT.” 
If the result exceeds an INT type of 
boundary value, the INT type of boundary 
value is output. When the time specified in 
“DURATION” has passed, a “CMP” is set to 
“ON” for a period of one scan. 
If a “RUN” is set to “ON,” counting is 
resumed.

(2) The “OUT” retains the current value when 
the “RUN” is set to off.

(3) The “OUT” is cleared to zero on the rising 
edge of the “RUN.”

(4) If “DURATION” is set to 0 ms, “CMP” holds 
on while “RUN” is on.

Note:1) Since “DURATION” processes are clocking in the same manner as 
that for the timer instruction, an error +0 - +2 in scan time occurs.

2) The pulses input to “IN” require a pulse width of two times or more 
the period for instruction execution.

PULSE_CNT
INT

BOOL

BOOL

BOOL

TIME

OUT

CMP

RUN

  IN

DURATION

PULSE_CNT
COUNT
FLAG

INPUT1
INPUT2

TIME#10s

OUT
CMP

RUN
  IN
DURATION

INPUT1

INPUT2

FLAG

Count value

COUNT

1 scan

DURATION DURATION DURATION DURATION

DURATION10s

0 4 3 0 0 3

10s

(24) Pulse output      PULSE_OUT

Name, Symbol, Function Example
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<Programming example>

<Operation>

PULSE_OUT

(1) When the “RUN” is set to on, PULSE_OUT 
outputs as many pulses of “PERIOD” 
period as specified by “COUNT.”  
The “CMP” turns on when the pulse is 
completed.  When the “RUN” is set to off, 
the “CMP” is turned off.

(2) PULSE_OUT stops the generation of 
pulses when the “RUN” is set to OFF.

(3) When “COUNT” ≤ 0, pulses continue to be 
output while a “RUN” is set to “ON.”

(4) The duty factor of the “OUT” is 1 to 1.

Note:1) The period of “OUT” has an error +0 to +4 in scan time compared 
with “PERIOD.”

2) Specify sufficiently longer time for the preset period “PERIOD” 
compared with the period for instruction execution at two times 
or more).

INPUT

OUT

CMP

2s

PULSE_OUT
BOOLBOOL

TIME

INT

OUT

BOOLCMP

RUN

PERIOD

COUNT

PULSE_OUT
LAMP1INPUT

TIME#2s

INT#4

OUT

LAMP2CMP

RUN

PERIOD

COUNT

COUNT=4
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(25) Pulse      PWM
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<Programming example>

<Operation>

PWM

(1) PWM outputs pulses of the duration 
“WIDTH” at the period “PERIOD” when the 
“RUN” is set to on.  The output is stopped 
when the “RUN” is set to OFF.

(2) Do not set “PERIOD” ≤ “WIDTH;” 
otherwise, no “OUT” is output.
Similarly, when "WIDTH” = 0,  no “OUT” is 
output.

Note :1) Since it processes clocking in the same manner as that for 
the timer instruction, an error +0 to +2 in scan time occurs.

 2) Specify the values that satisfy the following condition for 
“PERIOD” and “WIDTH.”
“PERIOD” - “WIDTH” > (a period for one instruction execution)

RUN

OUTP

1s

3s

PWM
BOOLBOOL

TIME

TIME

OUTRUN

PERIOD

WIDTH

OUTP

TIME#3s

TIME#1s

INPUT
PWM

OUTRUN

PERIOD

WIDTH

(26) Hardware RTC (Real-time Clock)      HW_RTC   ( These functions are not supported in SPS.)
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Name, Symbol, Function Example

(1) HW_RTC writes the set value “PDT” into the 
hardware RTC (clock in the CPU module) 
on a low to high (0 to 1) transition of the 
“EN.”  If the set value is 
DT#1970-01-01-00:00:00, the current value 
of the hardware RTC is output in “CDT” as 
the current value.

(2) The “Q” is set to 1 after the “PDT” value is
 written into the hardware RTC in the CPU 
module if the “EN” is on.  If the set value is 
DT#1970-01-01-00:00:00, the “Q” is set to 
1 immediately when “EN” is set high.

(3) The value of the hardware RTC is output on 
the “CDT” while the “Q” is in the 1 state.

(4) When an input "EN” is set to “ON,” an “CDT” 
is not updated.  Q is set to 0.

Note: The valid preset value range is from 
DT#1970-01-01-00:00:01 to 
DT#2069-12-31-23:59:59.

HW_RTC <Programming example>

<Operation>
The current calendar value is always output at “OUTPUT2” if the 
program is set up as shown in the above figure 
(preset value = DT#1970-01-01-00:00:00).

HW_RTC
BOOL

DT

BOOL

DT

EN

PDT

Q

CDT

HW_RTC
OUTPUT1

OUTPUT2

BOOL#1

DT#1970-01-01-00:00:00

EN

PDT

Q

CDT
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(27) Test & set      T_S
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Name, Symbol, Function Example

T_S
<Programming example>

<Operation>
This FB is used when a resource is to be shared by two or more tasks.  
Since “INPUT” serves as a semaphore bit for the resource, it needs to be 
assigned to a global variable.  The flag indicating whether the resource is 
obtained successfully is output on “OUTPUT.”

Note: In the duplex system, to pass data to the bit variables used for 
semaphores at changeover between the operating and waiting 
CPUs:
• Assign the bit variables for semaphores to the standard memory 
  area to avoid equalization. (They are reset to 0 at changeover.)
• When changeover occurs, make an attempt to get semaphores 
  again.

(1) T_S sets the variable “IN” (of BOOL type) to 
1 and outputs the result on the “Q.”

<Output “Q” state>
0: Setting completed
1: Setting unsuccessful (already set)

(2) The set data need to be reset using the ST 
(Store) instruction.

(3) If the test & set is unsuccessful, the output 
“ERROR” is set and held for one scan period.

T_S

BOOL IN IN

ERROR

Q

T_S

OUTPUT

T_S_ERR

INPUT IN IN

ERROR

Q

BOOL

BOOL  *1)

BOOL

*1: When SPS is used, be sure to connect same 
variable to both IN and OUT terminals.
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(28) Change bank      BANK_CHG   ( These functions are not supported in SPS.)

Name, Symbol, Function Example
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<Terminal description>

   Input
REQ: Bank change request flag
MODULE_NO: SX bus station number of the P/PE link module for 

which the bank is to be changed (246 or 245).
   Output

DONE: Normal completion flag 
(held for one scan period on completion)

ERROR: Error flag (held for one scan period on an error)
STATUS: Status
BUSY: Held on during processing.

<Status (STATUS) summary>
(1) SX bus station number error (code: 64)

An SX bus station number which is not for P/PE-link module is specified.
(2) Duplicate bank change request (code: 65)

Two or more bank change requests are issued by one CPU.
(3) Bank change processing processor bus error (code: 66)

An error occurred while accessing the processor bus during bank change
processing.

<Programming example>
Refer to the user's manual for the P/PE link modules (FEH203) for 
programming examples.

BANK_CHG

BANK_CHG is used to establish 
synchronization between the data in the 
broadcast communications area which is used 
by the P/PE link modules.

(1) A request to switch the bank is issued to 
the P/PE link module designated by the 
P/PE link module SX station number 
“MODULE_NO” on the rising edge of the 
bank change request signal “REQ.”

(2) “BUSY” turns on when a bank change 
request is issued.

(3) When bank change processing is 
completed, the output “DONE” or “ERROR” 
is set and held for one scan period and 
“BUSY” is set off.

(4) When accessing the broadcast 
communications area in the application 
program, it is possible to establish data 
synchronization by performing a read or 
write after “DONE” is set on.

Note:1) Two or more bank change FBs may 
be programmed for one CPU.  
The sequence of processing from the 
issuance of a change request to the 
verification of the completion of bank 
change must be carried out within a 
single FB.

        2) Install the CPU module and P/PE-link 
module, between which the bank is to 
be changed, on the same processor 
bus (on the same base).
When they are not installed on the 
same processor bus, an error occurs 
during application program execution 
if this FB is executed.

BANK_CHG
BOOL

BOOL

INT

BOOL

BOOL

UINT

DONE

ERROR

STATUS

BUSY

 REQ

MODULE_NO
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2-5-12 Original FBs dedicated to SPS

(1) File open   FILE_OPEN

Name, Symbol, Function Example
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FILE_OREN

This FB is used to open data files stored in the 
personal computer.  This FB is used in 
combination with FILE_READ, FILE_WRITE 
and FILE_SEEK that are explained in the 
following paragraphs. 
Maximum 32 files can be opened at the same 
time. 
(1) When EN_C is set ON, file open operation 

is started.  (File open operation does not 
complete within one scan cycle.)    

(2) When file open operation is completed 
successfully, VALID is set ON and file 
numbers (1 to 32) are output to FILE_NO.  
In this condition, FILE_READ, FILE_WRITE 
and FILE_SEEK can be used. 

(3) If file open operation ended unsuccessfully, 
ERROR is turned ON for one scan cycle, 
and an error code is output to STATUS. 

(4) When EN_C is set OFF, file close operation 
is started.  (File close operation does not 
complete within one scan cycle.) 
When file close operation is completed, 
VALID is set OFF. 

Note: One FILE_OPEN function block is used 
for one file.  One FILE_OPEN function 
block cannot be used for multiple files. 

<Terminal description> 
Input EN_C: Request to open file (Request to open at the leading edge of 

signal; request to close at the trailing edge of signal. 
FILE_NAME: Specify the name of the file to be opened, including drive 

name and path name. 
MODE: Specify file access mode. 

   <Mode list> 
   ‘r’: Open a file in read mode.  If specified file does not exist or cannot be 

found, “file open error” occurs.
   ‘w’: Open a new file in write mode.  If specified file already exists, its 

content is destroyed.
   ‘a’: This mode is used to write new data by adding it following existing data.
   ‘r+’: This mode is used to read and write an existing file.
   ‘w+’: This mode is used to read and write a new file.  If specified file 

already exists, its content is destroyed.
   ‘a+’: This mode is used to read and write by adding to existing data. 

Output VALID: File open operation is completed successfully (set ON when 
successful)

ERROR: File open operation error (Set ON for one scan cycle when 
unsuccessful)

STATUS: Status error
FILE_NO: Opened file management number (1 to 32)

<Status (STATUS) summary>
(1) File open error (code: 101)

MODE: File open was executed by “r” or “r+,” but specified file could not 
be found. 

(2) Maximum file open (code: 201)
It was attempted to open more than 32 files.

FILE_OPEN
BOOL
BOOL
INT
UINT

BOOL
STRING
STRING

VALID
ERROR

STATUS
FILE_NO

EN_C
FILE_NAME
MODE
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(2) File data write   FILE_WRITE
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FILE_WRITE

This function block is used to write data in a file 
that is opened by FILE_OPEN. 
(1) When REQ is set ON, the content of WD is 

written in the file that is specified by 
FILE_OPEN at the leading edge of the 
signal. 
This operation does not complete within one 
scan cycle. 

(2) When data writing operation is completed 
successfully, DONE is set ON for one scan 
cycle.

(3) If data writing operation is completed 
unsuccessfully, ERROR is set ON for one 
scan cycle, and an error code is output to 
STATUS. 

Notes: 1) Maximum 4096 words of data can be 
written at a time by FILE_WRITE. 

2) REQ is the input that takes effect at 
the leading edge of the signal, but if 
REQ is set ON and then set ON 
again before DONE or ERROR is set 
ON (before one writing operation is 
completed), the request is ignored. 

<Terminal description> 
Input REQ: Request to write file data 

FILE_NO: File No. opened by FILE_OPEN 
SIZE: Write data size of WD (in units of word) 

Output DONE: Writing is completed successfully (set ON for one scan cycle 
when completed successfully) 

ERROR: Error flag (Set ON for one scan cycle when ended 
unsuccessfully) 

I/O WD: Write data storage variable 

<Status (STATUS) summary> 
(1) File access error (code: 102) 
• The file existed when FILE_OPEN was executed but cannot be found when 

this FB is executed. 
• The write data cannot be written due to the shortage in capacity of the file. 
• Writing was attempted on the file that is opened by MODE = ‘r.’
(2) File number error (code: 207) 
• A file number is used that is not opened by FILE_OPEN. 

<Programming example> 
10 words of the content of FILE_DATA01 are written in the 
“\DATA\DATA01.DAT” file in the C drive of the personal computer. 

Note: When both reading and writing operations are to be executed on one 
file, use ‘r+’ mode. 

FILE_WRITE
BOOL
BOOL
INT
ANY

BOOL
UINT
UINT
ANY

DONE
ERROR

STATUS
WD

REQ
FILE_NO
SIZE
WD

FILE_OPEN_1

FILE_OPEN
OPEN_SW01

'C:\DATA\DATA01.DAT'

'r+'

VALID

ERROR

STATUS

FILE_NO

EN_C

FILE_NAME

MODE

OPEN_OK01

FILE01
(Note)

FILE_WRITE_1

FILE_WRITE

FILE01

UINT#10

FILE_DATA01

DONE

ERROR

STATUS

WD

 REQ

FILE_NO

SIZE

WD FILE_DATA01

001 OPEN_OK01 WRITE_REQ01
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(3) File data read  FILE_READ
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FILE_READ

This function block is used to read data from a 
file that is opened by FILE_OPEN. 
(1) When REQ is set ON, the content of the file 

that is specified by FILE_OPEN starts to be 
read out at the leading edge of the signal.  
This operation does not complete within 
one scan cycle. 

(2) When file data reading is completed 
successfully, DONE is set ON for one scan 
cycle. 

(3) If file data reading ended unsuccessfully, 
ERROR is set ON for one scan cycle, and 
an error code is output to STATUS. 

Notes: 1) Maximum 4096 words of data can be 
read out at a time by FILE_READ. 

 2) REQ is the input that takes effect at 
the leading edge of the signal, but if 
REQ is set ON and then set ON 
again before DONE or ERROR is set 
ON (before one reading operation is 
completed), the request is ignored. 

<Terminal description> 
Input REQ: Request to read file data 

FILE_NO: File No. opened by FILE_OPEN 
SIZE: Read data size of RD (in units of word) 

Output DONE: Reading is completed successfully (set ON for one scan cycle 
when completed successfully) 

ERROR: Error flag (Set ON for one scan cycle when ended 
unsuccessfully) 

I/O RD: Read data storage variable 

<Status (STATUS) summary> 
(1) File access error (code: 102) 
• The file existed when FILE_OPEN was executed but cannot be found when 

this FB is executed.  (For example, floppy disk was changed.) 
• Failed to read data from specified file. 
• Reading was attempted on the file that is opened by 

MODE = ‘w’ or ‘a.’ 
(2) File number error (code: 207) 
• A file number is used that is not opened by FILE_OPEN. 

<Programming example> 
10 words of data are read into FILE_DATA01 from the “\DATA\DATA01.DAT” 
file in the C drive of the personal computer. 

FILE_READ
BOOL

BOOL

INT

ANY

BOOL

UINT

UINT

ANY

DONE

ERROR

STATUS

RD

 REQ

FILE_NO

SIZE

RD

FILE_OPEN_1

FILE_OPEN
OPEN_SW01

'C:\DATA\DATA01.DAT

'r+'

VALID

ERROR

STATUS

FILE_NO

EN_C

FILE_NAME

MODE

OPEN_OK01

FILE01

FILE_READ_1

FILE_READ

FILE01

UINT#10

FILE_DATA01

DONE

ERROR

STATUS

RD

 REQ

FILE_NO

SIZE

RD FILE_DATA01

002 OPEN_OK01 WRITE_REQ01
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FILE_SEEK

FILE_OPEN_2

FILE_OPEN
OPEN_SW02

'A:\DATA.DAT'

'r+'

VALID

ERROR

STATUS

FILE_NO

EN_C

FILE_NAME

MODE

OPEN_OK02

FILE02

FILE_SEEK_1

FILE_SEEK

FILE02

DINT#3

3

DONE

ERROR

STATUS

 REQ

FILE_NO

OFFSET

MODE

SEEK_OK

OPEN_OK02 SEEK01

15 0

First

This function block is used to move the pointer 
for object file.  In general, file reading and 
writing operations are executed from the top of 
the file, but with this function block, you can 
access arbitrary position in the file. 
(1) When REQ is set ON, the pointer for the file 

that is specified by FILE_OPEN moves to a 
position that is specified by MODE and 
OFFSET.  File pointer moving operation 
does not complete within one scan cycle. 

(2) When file pointer moving operation is 
completed successfully, DONE is set ON 
for one scan cycle. 

(3) If file pointer moving operation ended 
unsuccessfully, ERROR is set ON for one 
scan cycle, and an error code is output to 
STATUS. 

Note: REQ is the input that takes effect at the 
leading edge of the signal, but if REQ is 
set ON and then set ON again before 
DONE or ERROR is set ON (before one 
changing operation is completed), the 
request is ignored. 

<Terminal description> 
Input REQ: Request to change file pointer 

FILE_NO: File No. opened by FILE_OPEN 
OFFSET: Moving length (words) 
MODE: Initial position of file pointer 

    <Mode list> 
    1: Current position of file pointer 
    2: End of file 
    3: Top of file 

Output DONE: File pointer change is completed successfully (set ON for one 
scan cycle when completed successfully) 

ERROR: Error flag (Set ON for one scan cycle when ended 
unsuccessfully) 

STATUS: Status 

<Status (STATUS) summary> 
(1) File access error (code: 102) 
• The file existed when FILE_OPEN was executed but cannot be found when 

this FB is executed.  (For example, floppy disk was changed.) 
(2) File number error (code: 207) 
• A file number is used that is not opened by FILE_OPEN. 
(3) Parameter error (code: 177) 
• A value other than the constants for MODE was input. 

(Operation) 
File pointer is moved from the top to 4th. 

FILE_SEEK
BOOL

BOOL

INT

BOOL

UINT

DINT

INT

DONE

ERROR

STATUS

REQ

FILE_NO

OFFSET

MODE
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(5) Shifted JIS code to character string conversion   SJ_TO_STRING
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<Operating example>

ARRAY OF WORD

STRING

SJ_TO_STRING

Note: If a code that is not included in shifted JIS code is input to SJ, NULL 
code is output for the part. 

(1) Convert the shifted JIS code that is defined 
as an array of WORD type into the data of 
STRING type. 

(2) NULL code (“00” or “00 00”) is necessary at 
the end of shifted JIS code.

(3) When a shifted JIS code that exceeds 80 
single-byte characters or 40 double-byte 
characters is input to SJ, maximum 80 
single-byte characters (40 double-byte 
characters) of data are output to STR.

A0 82
A2 82

A4 82

42 41
60 82
00 00

SJ_TO_STRING

STRING

ARRAY OF WORDARRAY OF WORD

STR

SJSJ

Convert

(6) Character string to shifted JIS code conversion   STRING_TO_SJ

<Operating example>
STRING_TO_SJ

ARRAY OF WORDSTRING

(1) Convert STRING type data that is input to 
STR into the shifted JIS code that is defined 
as an array of WORD type data.  NULL 
code is added at the end. 

(2) When output array is sufficiently greater in 
capacity than input, indefinite data may be 
added following NULL code (00). 

(3) When output array is smaller in capacity 
than input, other areas are rewritten. 

Note: Because NULL code is added at the end, the size of output array must 
be one word greater than the number of input characters. 

A0 82
A2 82

A4 82

42 41
60 82
XX     00
XX XX
XX XX

Name, Symbol, Function Example
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Convert

STRING_TO_SJ

STRING

ARRAY OF WORDARRAY OF WORD

STR

SJSJ
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This function block is used to read the memory 
of a resource (CPU, FL-net, etc.) in same 
configuration 
(1) At the leading edge (0 to 1) of REQ, the 

data of the memory that is specified by 
GLOBAL_VAR is read out to RD.  
(The reading operation does not complete 
within one scan cycle.) 

(2) When data reading operation is completed 
successfully, DONE is set ON for one scan 
cycle. 

(3) If data reading operation ended 
unsuccessfully, ERROR is set ON for one 
scan cycle, and an error code is output to 
STATUS.

Note: If the number of words to be read that is 
specified by SIZE is greater than the size 
of the variable that is connected to RD, 
the content of other variable is rewritten.  
Be careful so that the number of words to 
be read which is specified by SIZE does 
not exceed the size of the variable 
connected to RD. 

<Terminal description> 
Input REQ: Start to read 

SIZE: Size of read data (in units of word) 
Output DONE: Reading is completed successfully (set ON for one scan cycle 

when completed successfully) 
ERROR: Error flag (Set ON for one scan cycle when ended 

unsuccessfully) 
STATUS: Status 

I/O GLOBAL_VAR: Specify the memory to be accessed in the following 
format: 

<Status (STATUS) summary> 
(1) Parameter error (code: 177) 
• When 0 (zero) is input to SIZE. 

<Programming example> 
10 words of data are read from the common memory %MW8.1.256 in the 
FL-net module of CPU No. 8. 

* FL_DATA must be a variable of array data type that is greater than 10 
words. 

CPU No.

Memory type

Low-order address

High-order address

READ_W

CPU No. 

Memory type 

Low-order address 

High-order address

15 0

8

1

256

0

15 0

INT type array variable of 4 elements 

%MW8.1.256

READ_W
BOOL

BOOL

INT

ANY

ANY

BOOL

UINT

ANY

ANY*

DONE

ERROR

STATUS

GLOBAL_VAR

RD

 REQ

SIZE

GLOBAL_VAR

RD

READ_W

READ_W_1

OK

ERR

STA

ADD01

FL_DATA

READ_SW

UINT#10

ADD01

FL_DATA

DONE

ERROR

STATUS

GLOBAL_VAR

RD

 REQ

SIZE

GLOBAL_VAR

RD

* Data types other than BOOL type, BOOL type array and 
STRING type 
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This function block is used to read the memory 
of a resource (CPU, FL-net, etc.) in same 
configuration. 
(1) At the leading edge (0 to 1) of REQ, the 

data of the memory that is specified by 
GLOBAL_VAR is read out to RD.  
(The reading operation does not complete 
within one scan cycle.) 

(2) When data reading operation is completed 
successfully, DONE is set ON for one scan 
cycle. 

(3) If data reading operation ended 
unsuccessfully, ERROR is set ON for one 
scan cycle, and an error code is output to 
STATUS. 

Note: If the quantity of data to be read that is 
specified by SIZE is greater than the size 
of the variable that is connected to RD, 
the content of other variable is rewritten.  
Be careful so that the quantity of data to 
be read which is specified by SIZE does 
not exceed the size of the variable 
connected to RD. 

<Terminal description> 
Input REQ: Start to read 

SIZE: Size of read data (in units of word) 
Output DONE: Reading is completed successfully (set ON for one scan cycle 

when completed successfully) 
ERROR: Error flag (Set ON for one scan cycle when ended 

unsuccessfully) 
STATUS: Status 

I/O GLOBAL_VAR: Specify the memory (top address) to be accessed in 
the following format:

 

<Status (STATUS) summary> 
(1) Parameter error (code: 177) 
• When 0 (zero) is input to SIZE. 
• When a value other than 0 to 15 is input for bit No. 

READ_B

CPU No. 

Memory type 

Low-order address 

High-order address

Bit No. (0 to 15)

RD: Stores the read data.

15 0

INT type array variable of 5 elements 

READ_B
BOOL

UINT

ANY

ANY*

DONE

ERROR

STATUS

GLOBAL_VAR

RD

 REQ

SIZE

GLOBAL_VAR

RD

* BOOL type, array data type of BOOL type
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(9) Direct write  WRITE_W

Name, Symbol, Function Example

N
am

e                               
S

ym
bol

F
unction

This function block is used to write data in the 
memory of a resource (CPU, FL-net, etc.) in 
same configuration. 
(1) At the leading edge (0 to 1) of REQ, data is 

written in the memory that is specified by 
GLOBAL_VAR.  The data to be written is 
prepared in SD. 

(2) When data writing operation is completed 
successfully, DONE is set ON for one scan 
cycle. 

(3) If data writing operation ended 
unsuccessfully, ERROR is set ON for one 
scan cycle, and an error code is output to 
STATUS. 

<Terminal description> 
Input REQ: Start to write 

SIZE: Size of write data (in units of word) 
Output DONE: Writing is completed successfully (set ON for one scan cycle 

when completed successfully) 
ERROR: Error flag (Set ON for one scan cycle when ended 

unsuccessfully) 
STATUS: Status 

I/O GLOBAL_VAR: Specify the memory (top address) to be accessed in 
the following format:

<Status (STATUS) summary> 
(1) Parameter error (code: 177) 
• When 0 (zero) is input to SIZE. 

WRITE_W

CPU No. 

Memory type 

Low-order address

High-order address

                       SD: Stores the data to be written. 

INT type array variable of 4 elements

WRITE_W
BOOL

BOOL

INT

ANY

ANY

BOOL

UINT

ANY

ANY*

DONE

ERROR

STATUS

GLOBAL_VAR

SD

 REQ

SIZE

GLOBAL_VAR

SD

* Data types other than BOOL type, BOOL type array 
and STRING type 
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(10) Direct write   WRITE_B

Name, Symbol, Function Example

N
am

e                               
S

ym
bol

F
unction

This function block is used to write data in the 
memory of a resource (CPU, FL-net, etc.) in 
same configuration. 
(1) At the leading edge (0 to 1) of REQ, data is 

written in the memory that is specified by 
GLOBAL_VAR.  The data to be written is 
prepared in SD. 

(2) When data writing operation is completed 
successfully, DONE is set ON for one scan 
cycle. 

(3) If data writing operation ended 
unsuccessfully, ERROR is set ON for one 
scan cycle, and an error code is output to 
STATUS. 

<Terminal description> 
Input REQ: Start to write 

SIZE: Size of write data (in units of word) 
Output DONE: Writing is completed successfully (set ON for one scan cycle 

when completed successfully) 
ERROR: Error flag (Set ON for one scan cycle when ended 

unsuccessfully) 
STATUS: Status 

I/O GLOBAL_VAR: Specify the memory (top address) to be accessed in 
the following format: 

<Status (STATUS) summary> 
(1) Parameter error (code: 177) 
• When 0 (zero) is input to SIZE. 
• When a value other than 0 to 15 is input for bit No. 

WRITE_B
BOOL

UINT

ANY

ANY*

WRITE_B

CPU No. 

Memory type

Low-order address

High-order address

Bit No. (0 to 15)

                        SD: Stores the data to be written. 

15 0

INT type array variable of 5 elements 

BOOL

BOOL

INT

ANY

ANY

DONE

ERROR

STATUS

GLOBAL_VAR

SD

 REQ

SIZE

GLOBAL_VAR

SD

* BOOL type, array data type of BOOL type 
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(11) Calendar read   RTC_R

<Terminal description> 
Input EN_C: Request to read calendar data 
Output VARID: Reading completed 
I/O RTC: Read data storage area 
The data type of the variable that is connected to RTC must be a 7-ement 
array of UNIT type. 

<Operation> 

RTC_R

(1) When EN_C is set ON, the calendar data 
stored in the personal computer is read out 
to be stored in RTC.  When the data storage 
is completed, VARID is set ON. 

(2) To change the calendar data that is stored 
in the personal computer, do on Windows. 

EN_C

VALID

RTC

(Calendar data is effective) 

RTC_R

ARRAY OF
UINT

ARRAY OF
UINT

VARID

RTC

 EN_C

 RTC

BOOL BOOL

Name, Symbol, Function Example

N
am

e                               
S

ym
bol

F
unction

Year 

Month (1 to 12) 

Day (1 to 31) 

Hours (0 to 24) 

Minutes (0 to 59) 

Seconds (0 to 59) 

Day of the week (0 to 6) 

0: Sunday 

1: Monday 

2: Tuesday 

3: Wednesday 

4: Thursday 

5: Friday 

6: Saturday
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An SFC is a program that specifies the operation of a plant or
machine in flowchart form.  Since it allows the flow of
processes to be programmed in a natural manner, it

facilitates the programmer to develop programs efficiently
and to grasp the flow of a program as the flow of processes.

For example, the process of painting automobiles can be
depicted as shown below in an SFC form.

       

Note: Up to 24 1-bit characters (12 2-bit characters) 
are allowed for SFC step, action, and transition 
names.

Start

Hold body

Move

 Stop at predefined position

Paint

End of painting

Move and dry body

 [Transition condition 1]

[Process 1]

 [Transition condition 2]

 [Process 2]

[Transition condition 3]

[Process 3]

Start

STEP 1

STEP 2

STEP 3

T1

T2

T3

N

N

N

ACT01

ACT02

ACT03

When represented 
in SFC form

(T1)

(T2)

(T2)

(STEP1)
(ACT01)

(STEP2)
(ACT02)

(STEP3)
(ACT03)

   

The elements of an SFC have the following meanings:

  

Start

STEP1 N ACT01

T1

Initial step 
(beginning of processing)

Actions 
(describes the process)

Action qualifier 
(an alphabetic character indicating 
the control at which the action is to be taken)

Step 
(segmented elements of a process)

Transition 
(condition for moving 
to the next step)

Step flag (connects the step to an action)

Each action or transition must be assigned to a BOOL
variable or programmed using the IL, ST, LD, or FB language.

<Number of elements/POU>

110

110

165

No. of steps

No. of transitions

No. of actions
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The initial step can be programmed in the middle of the SFC
network.

                                  

2-6  SFC ElementsSFC

2-6-1 SFC elements

Initial step

(1) Initial step
This step activates the SFC network at the beginning of
program execution. Only one initial step is required for an
SFC network.

Initial step
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(2) Normal step
A normal step represents one process in the SFC program.
A normal step may be in the active or inactive state.  When a

normal step is in the active state, it executes actions
according to the control of the action qualifiers.

As shown in the above figure, one step may be assigned two
or more actions. There is no limit to the number of actions
that can be assigned to one step.

Note: The state of a step is represented by its status. For example, the flag of “S002” in the above figure is described as
“S002.X.”

(3) Jump
A jump is a step whose next sequential step is the
destination of the jump within the same worksheet or on
another worksheet in the same POU.  Execution never jumps

into another POU.  No action can be assigned to a jump.

                                            

Note: Actions “A002,”    “A005,” and “A006” are executed
when the step is active.

The jump name must be the
name of the destination step.

Destination of jump
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(4) Termination step
A termination step is one that has no following transition.  It
is used to mark the end of an SFC program.  A termination

step may be assigned an action which can be used for the
termination processing of the application.

Termination step
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(5) Action/action qualifier
An action is a real program which is assigned to the initial,
normal, and termination steps and which is executed on the
object to be controlled.  In an action, the programmer can

assign a BOOL variable, or a program in IL, ST, LD, or FBD
language.

Action qualifier

An action qualifier specifies the timing of execution or
suppression of an action according to the active or inactive

state of the step.  There are nine types of action qualifiers.

1) N (non-stored)
The action is repeated while the step is active. (Note)

          

S001

T001

ACT1

2) P (Pulse)
The action is executed only once when the step is activated.

            

S001

T001

ACT1

1 task

ACT1.X

1

INC_DATA

INC_DATA

ADD
EN ENO

* For more information about action flag, refer to 2-6-3 
(Automatically generated SFC variables). 

Note: IEC standard stipulates, “Action instruction statement or network must finally be executed at the trailing edge of action 
qualifier.”  Therefore, the action of P qualifier is executed twice when the step becomes active.  
To make it executed only once, use “action flag” as an interlock. 
Example of increment: 

2-6  SFC Elements SFC
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3) S (Set)
The execution of the action is started when the step is
activated, but the action is executed repeatedly when the

step is deactivated.  The execution of the step is stopped
using the R qualifier.

            

S001

S005

T001

T004

ACT1

4) R (Overriding reset)
This qualifier is used in combination with the S, SD, DS, or
SL qualifier.  The action is stopped if a specified action has
been executed in advance by an S, SD, DS, or SL qualifier
when this step is activated.  If the action is a BOOL variable,

the variable is reset to “0.”  No action is taken (equivalent to
being assigned no action) if the specified action is not in
execution.

                  

S001

T001

ACT1

5) L (Time limited)
The action is started and repeated until a specified time has
elapsed once the step is activated.  The execution of the

action is stopped after the elapse of the specified time or
when the step is deactivated within the specified time.

            

S001

5s

5s

T001

ACT1

S001

T001

ACT1

2-6  SFC ElementsSFC
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6) D (Time delayed)
The action is started after a preset time after the step is
activated.  The action is executed repeatedly until the step is

deactivated.  The action is not executed if the step is
deactivated before the preset time is reached.

            

S001

5s

5s

T001

ACT1

S001

T001

ACT1

7) SD (Stored and time delayed)
The action is started after a preset time after the step is
activated.  The action is started after the preset time has
elapsed even when the step is deactivated within the preset

time.  The action repeatedly continues execution until it is
reset by the R qualifier.

            

S001

5s

5s

T001

ACT1

T004

S005

T004

S005

S001

T001

ACT1

2-6  SFC Elements SFC
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8) DS (Delayed and stored)
The action is started only when the step is held active for
longer than a preset time.  The action repeatedly continues
execution until it is reset by the R qualifier.  The action is not

executed if the step is deactivated before the preset time is
reached.

             

S001

5s

5s

T001

ACT1

T004

S005

S001

T001

S005

9) SL (Stored and time limited)
When the step is activated, the action is started and its
execution is repeated until a preset time is reached.  The
action is stopped when the preset time is reached.  This

control is not affected even when the step is deactivated
(differs from the L qualifier in this respect).

The R qualifier is used to stop the execution of the action
within the preset time.

            

S001

5s

5s

T001

ACT1

S001

T001

ACT1

5s

S001

T001

ACT1

T004

S005

2-6  SFC ElementsSFC
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(6) Transition
Only one transition is programmed between two adjacent
steps and specifies the conditions for making a transition
from the preceding step to the following step.  A transition

condition is defined by assigning a BOOL variable or
programming by either IL, ST, LD, or FBD language.

                                                   

The user can assign a BOOL variable or FB to a
transition as shown in the above figure.  Programming as
shown below when programming by an IL, ST, LD, or FBD
language for a transition.

 <Sample program of transition condition to transition“T001”>

2-6  SFC Elements SFC

Transition which an FB
is assigned directly to

Transition which a BOOL
variable is assigned
directly to
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(2) Divergence of sequence selection

2-6-2 Step transition
The process of transferring the active state from one step to
another is called “transition.”  When the current step is active

(1) Single-flow transition
In the example shown below, a transition to S003 occurs
when S002 is active and both inputs of transition condition

INP1 and INP2 are set to 1.

and the transition condition for the next step is turned on, the
current step is deactivated and the next step is activated.

Active

Inactive

Active

Inactive

                                                            

A branch to “S010” occurs when “S013”
 is active and “T006” is set to “1.”

Note: The left-hand side step “S010” is selected when both “T006” and “T007” are set to 1 at the same time.

Inactive

Inactive

Active

Inactive

Inactive

A single step has two or more step branches, one of which is
selected for transition.  A maximum of 32 branches are
allowed.

Active

2-6  SFC ElementsSFC
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Control is transferred to “S003” when either “S004” or “S005”
is active and the subsequent transition is set to “1.”

 

(3) Convergence of sequence selection

Inactive

InactiveActive

Inactive

Inactive

Active

Two or more control flows which are implemented by the
divergence of sequence selection converge into one.

Inactive

2-6  SFC Elements SFC
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(4) Simultaneous sequences-divergence

Control is transferred to “S007” and “S008”
simultaneously when “S009” is active and
“T004” is set to “1.”

Control transfers to “S018” when both “S016”
and “S017” are active and “T005” is set to
“1.”  No transition occurs when either “S016”
or “S017” is inactive.

Control is transferred to two or more steps from one step at
the same time.  A maximum of 32 branches are allowed.

                                                             

(5) Simultaneous sequences-convergence
Two or more control flows which are implemented by the
simultaneous sequences-divergence converge into one.

Inactive

Active

Inactive

Active Active

Inactive

Active Active

Inactive

Active

Inactive

Inactive

“1”

“1”

2-6  SFC ElementsSFC
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<Variable representation>

    Period

Step flag: step name.x (data type: BOOL; “1” when active, “0” when inactive)

Action flag: Action name.x (data type: BOOL; “1” when active, “0” when inactive)

2-6-3 Automatically generated SFC variables
Step flags and action flags variables are automatically
generated in SFC.  There is no need for the user to declare

Each step has a step flag that indicates
its active/inactive state.

2-6  SFC Elements SFC

step flag and action fiag variables.
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2-6-4 SFC programming precautions
<Step reset processing>
The system does not reset the action program that is
connected to a step when its state is switched from the

active to inactive state.  If necessary, such action programs
must be reset by the application.

<Example of resetting an action program>

Add the S018 of step flag
as an interlock.

In the above example, “OUT” remains on when the step
active state switches from “S018” to “S019.”  To turn off

“OUT” on state transition, create the following program in the
action:

<Programming a jump in an action/transition>
When programming a jump in an action or transition, make
sure that the jump destination falls within the program.

A jump specified in a program must not go out of the
program.

“OUT” remains on regardless of the state of “IN” when a step
transition occurs with “OUT” being in the “ON” state.

2-6  SFC ElementsSFC
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2-6-5 Continuous operation of SFC
When compilation is performed using SFC step or action flag as retain variable with D300Win (V2.2 or newer), SFC step flag or
action flag is assigned to the retain memory.
This operation enables SFC program to continuously run at warm start of the CPU.

<Operation of D300Win>
1) When the [Extended setting(A)...] button in the [Memory allocation setting] dialog is left-clicked, the [Extended

setting] dialog is displayed.

[Extended setting] dialog

2) For warm start, if you want to start from the step at which the system was turned off, check [Step/action of SFC is
assumed to be retain variable].
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3-1  System Definition Summary
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It is necessary to register the modules to be used to the
MICREX-SX series system as system configuration

<System configuration example>

T-link master moduleP-link module

Power 
supply

16 
points 
output

16 
points 
output

16 
points 
input

32 
points 
input

32 
points 
input

16 
points 
input

I/O I/O I/O I/O I/OI/O

CPU

P-link

I/O I/O I/O

Power 
supply

T-link

16 
points 
output

16 
points 
input

16 
points 
output

<System configuration definition tree window>

definitions.

 The system configuration definition tree for the above
system configuration is as shown below.

Note: In the multi-CPU system, use the same system configuration definition for every CPU module.

On aggregate type I/O of T-link or the like,
baseboard and power supply module are
necessary but need not be registered.
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<Types of icons>

Description

Defines the system properties such as SX bus Takt time.

Denotes a base board.

Denotes a power supply module.

Denotes a CPU module.

Denotes an input/output module.

Denotes a processor link module.

Denotes a remote I/O master module.

Denotes a remote I/O interface module.

Denotes a function module.

Denotes a positioning control module.

Red 

Green 

Red 

Black 

Green

 Icon

<Setup procedure>
1) Double-click the [System_Definition] icon in the

project tree with the left mouse button to open the
system configuration definition window.  Initially,
the system configuration definition window shows

a power supply module and a CPU module under
an 11-slot base board as shown in the figure
below.  Select the CPU module and left-click the
[Insert] button.

To change a base unit, click here with the
right-mouse button and select the
appropriate property from the shortcut
menu to open the “Module Properties”
dialog box. From the dialog box, select
the base unit you want to use.

To mount a module on
this base unit, select
here (left-click).

Insertion
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2) The “Insert Module” dialog box appears as shown
in the figure below.

Note: 1) To select a module, first select the type of the module to register.
2) To select the unit (an individual module) directly connected to the SX bus, click the “Insert” button using the left-

mouse button with Base selected in the “System Configuration Registration” dialog box.

3) The module is registered to the system as shown
below.  Follow the same procedure to register
subsequent modules.

A new module is registered.

<Defining an SX bus station number>
It is necessary to assign an SX bus station number to each
module (except the power supply module) that is to be
connected to the SX bus.  To assign an SX bus station
number, use the SX bus station number field in the “Insert

Module” dialog box which is shown in the figure above.
(Assign a CPU number when defining a CPU or P/PE link
module.)

rebmuNOIP rebmuNOIP rebmuNOIP rebmuNOIP rebmuNOIP
noitatSsuBXS noitatSsuBXS noitatSsuBXS noitatSsuBXS noitatSsuBXS

rebmuN
rebmuNUPC rebmuNUPC rebmuNUPC rebmuNUPC rebmuNUPC

)etoN(
noitatSsuBXS noitatSsuBXS noitatSsuBXS noitatSsuBXS noitatSsuBXS

rebmuN

1 1 0 452

2 2 1 352

.

.

.

.

.

.

.

.

.

.

.

.

832 832 51 932

Note: Make sure that the CPU number set by the D300win matches the CPU number switch settings on the module body.

Left-click here after setting up
all items.

Select a module type.

Select the module to be
registered (Note 1).

Enter a name.

Set an SX bus station
number.

Select a module type. (Note 2)
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3-3  System PropertiesSystem properties

3-3-1 System operation definitions

(1) SX bus Takt time
The SX bus Takt time is defined as the period at which data is exchanged between the modules (such as input/output modules)
that are connected to the SX bus.  Takt time can be set in the range from 0.5ms to 10.0ms, in 0.5ms steps (when CPU firmware
version is V50 or newer).  For older CPU firmware versions, Takt time can be set to 0.5ms, 1.0ms, 2.0ms ..... (in 1ms steps from
1.0ms).  Default is 1.0ms.

Note: 1) A 0.5ms Takt period may be executed in such conditions as having a single CPU in a powerful CPU, 256 or less
directly-connected I/Os, and no remote I/O and communication module.

2) For the products whose CPU firmware version is V34 or older or V3A to V3Z, Takt time can be set to max. 20ms, in
1ms steps.

3) V2.2 or newer versions of D300win support the feature of setting Takt time in 0.5ms steps.

(2) Configuration check waiting time
At power-on, the CPU module initializes itself. When initialization has been done, a configuration check starts for the modules in
one configuration. Set the time for configuration check for “configuration check wait time.”

(3) Initialization method
The CPU module initializes itself when the system power is turned on.  The user can specify whether the CPU is to perform
diagnostics on the internal memory in the CPU.
The CPU initialization time is approximately 4.5s when memory diagnostics are performed and approximately 2.5s when
memory diagnostics are disabled.

Note: 1) Memory diagnosis performs device read/write check.
Note: 2) The standard CPU does not support this item. (Device read/write check is not performed.)

<Setup procedure>
1) Double-click the [System_Definition] icon in the project tree with the left mouse button to open the system

configuration definition window.

2) Click system property with the right-mouse button.

Click property with the
left-mouse button.
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2) “System Properties” dialog box appears.

3) When filling the required fields, click the left-mouse button.

Set a CPU module initialization method.

Set an SX bus Takt time.

Set a configuration check
waiting time in
seconds(s).

3-3  System Properties System properties
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3-3  System PropertiesSystem properties

3-3-2 System duplex mode definition
(These functions are not supported in Standard CPU and SPS.)

The mode, in which dual CPUs are used for controlling the system to improve system safety and reliability, is called the CPU
duplex system. (Refer to “Chapter 4 Duplex System” for information on the principle of duplex mode operation.)

<Setting the duplex mode>
1) Call up the “System Properties” dialog box and click the “System Duplex Mode Definition” tab with the left-mouse

button.

2) When filling out the required fields, click the “OK” button.

<Fields for setting 1 to 1 duplex mode>
1) Setting a pair of CPUs .................... Set a pair of CPUs in the duplex mode.
2) Setting the stand-by method .......... Set to specify whether the internal data of the operating CPU is to be inherited by

the waiting CPU at start-up (warm/cold) when changeover occurs between
CPUs.

3) Equalization range specification......Set the range of data to be inherited in case of warm stand-by.
4) Setting relay switching .................... Set a relay-switched pair in the system with more than one 1 to 1 duplex pairs.

Check the boxes for all the pairs to be relay-switched.

<Fields for setting N to 1 duplex mode>
1) Setting the operating CPUs............ Set the operating CPUs for each group. The number of operating CPUs is any of

a range 2-7.
2) Setting the waiting CPU ................. Set only one waiting CPU for each group. The CPU already registered as an

operating CPU cannot be specified.
3) Setting the memory module(s) ....... The N to 1 duplex system requires at least one memory module for storing

programs of N CPUs. Set the SX station number for the memory card interface
module to be used.

Note: To use the N to 1 duplex mode, the ** 30 or later version of memory card interface module (30 or later version of
firmware) must have been installed. For the powerful CPU modules, the 1030 version or later must have been installed.

Select enabled/disabled.

Set 1 to 1 duplex mode.

Set N to 1 duplex mode.
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3-3  System Properties fail-soft start-up

3-3-3 System fail-soft start-up

(1) Fail-soft disabled
If all the modules registered in the system configuration definition do not start within the system configuration check waiting
time (a default: 20 sec.), a system error occurs (the CPU ALM goes on).

(2) Partial fail-soft start-up of modules with SX bus station numbers
At MICREX-SX system start-up, if some modules on which power is not turned on are detected, the system is re-started
excluding these modules after the system configuration check waiting time has passed.
The system runs with a non-fatal fault (the CPU module RUN is on and the ALM is on).

<Example of system configuration at fail-soft start-up>

Servo
0

Servo
1

SX bus station 
number

100

SX bus station number

Fail-soft start-up start module
SX station number "100"

SX bus

In the above example, the modules to be partially fail-soft started are "servo 0," "servo 1," and "CPU 1" in       . 

Modules with no SX bus station 
number setting switch

SX bus station 
number

101

"254"     "253"

P
ow

er source

P
ow

er source

I/OI/OI/OI/OI/OI/O

C
P

U
1

C
P

U
0

I/O I/O I/O I/O I/O I/O I/O

1) The fail-soft start-up start module is any of a range from the SX bus station number, which has been set as the first
one to be fail-soft started to 253. Note 1) Set the numbers excluding the start number for the SX bus station numbers
for the module to be fail-soft started.

2) Be sure to assign the SX station numbers after one is declared as the start number only to the modules with an SX
bus station number setting switch. (You do not need to assign consecutive numbers to them.) Note 2)

3) When the module to be fail-soft started is turned on after fail-soft start-up (in the non-fatal fault state), the module is
activated and the system runs normally (The RUN is on and the ALM is off).

Note: 1) The CPU module, PE-link module, and P-link module are fail-soft started as well. Note that CPU0 is excluded.
2) If any module with no SX bus station number setting switch is detected, a system fatal fault (at initial start-up) or non-

fatal fault occurs (at successive start-up).
3) Be sure to use the system fail-soft start-up mode only in the fail-soft compatible modules (version 20** or later).

If any module incompatible with fail-soft is detected at initial start-up or at successive start-up, a system fatal fault
occurs.
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3-3  System Propertiesfail-soft start-up

<Setting system fail-soft start-up>
1) Call up the “System Properties” dialog box and click the “System Fail-soft Setup Definition” tab with the left-mouse

button.

2) Select Partial fail-soft start-up enabled and enter the fail-soft start number.
3) When filling the field out, click the “OK” button with the left-mouse button.



3-10

3-4  System Output Definitions System output

2) The “Module Property” dialog box appears.

3) The “Direct I/O Parameter Setting” dialog box appears.

Note: 1) Bit 0 of the module to be specified as system output cannot be registered in the I/O group definition.
2) A module to be specified as system output cannot be registered in the I/O group definition for any CPU other

than CPU0.
3) Neither HOLD mode nor fail-soft can be set for a module that is specified as system output.

The user can define a bit, for each configuration, that
indicates the system operation state regardless of the
application.  This bit is set to ON when the entire system is

running normally and set to OFF if the system has an error.
The bit which can be set is bit 0 of the output module.

<Setup procedure>
1) Select the digital output module for which system

output is to be set.

Left-click the  [Property] button, or alternatively right-click to
display the shortcut menu and left-click the [Property...] command
in the menu.

Click here with the left mouse button.

Place a check mark here to turn it on.

Click here with the left mouse button after
setting up the necessary items.
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<Setup procedure>
1) Select the target resource icon under the project tree.

2) The “MICREX-SX Resource Setup” dialog box appears.

Note: The communications settings are used to connect the CPU module and the D300win.  Refer to “User’s Manual D300win
<Reference Book> (FEH251) / D300winV2 <Reference Book> (FEH254)” for information on communication setup.

3-5  CPU ParametersCPU operation definitions

3-5-1 CPU operation definitions
The CPU operation definitions include the watchdog timer,
power-on time operation, and battery less operation.

(1) Watchdog timer
The user can set a watchdog timer preset value from 1 ms to
4,095 ms.  The default value is 4,095 ms.

(2) Power-on time operation
This parameter specifies the operation that the CPU module
is to perform when system power is turned on when the key
switch on the CPU module front panel is set to RUN or
TERM.  The table given below shows the relationship

Right-clicking here opens a shortcut menu.
Left-click on [Settings...].

between the CPU module key switch positions and the CPU
module operations. A default value is “RUN = Running/
TERM = Running.”

<CPU operations and key switch positions>

gnitteSnoitinifeDmetsyS
noitarepO

NUR MRET

nur=MRET/nur=NUR nur nur

etatsgnidecerp=MRET/nur=NUR nur
etatsgnidecerp

)etoN(

pots=MRET/pots=nuR pots pots

Note: The preceding state is the state of the CPU established before system power is shut off.  The state is set to run if the
CPU was running and to stop if it was stopped.

(3) Battery less operation
In case of battery-less running, the CPU module, when
activated, initializes its memory to start operation. No data
backup error is detected. The default value is battery-less

running disabled. For the standard CPUs, battery-less
running is not applicable if they have no user ROM card
(MP8PMF-16) inserted.

Note

Left-click here.
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4) After setting up the necessary items, click the [OK] button with the left mouse button.

3-5  CPU Parameters CPU memory size

3) The “CPU Operation Definition” dialog box
appears.

When specifying a new value,
left-click “Preset (P)” and
enter a time value from 1 to
4095 (ms).

Select the desired
operation mode. Set the presence or absence

of battery less operation.
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3-5  CPU ParametersCPU memory size

3-5-2 CPU memory size definition
The user can set the size of the data memory in the CPU module.  Although the size of the user memory area is 32K words and
each area is defined by default size, the user can change the size of each area as required.  The size of each area may be
changed in 0.5K word increments.

<Allowable memory area size ranges>
The size of the user memory area may be changed in the range shown below. Note that the total number of words for user
memory is fixed.  For example, to set 32K words for the standard memory of High-performance CPU (NP1PS-32), specify all 0s
for other memory areas.

High-performance CPU (NP1PS-32)

epyTyromeM
muminiM

eulaV
eulaVlaitinI

mumixaM
eulaV

)yromemdeniater-non(yromemdradnatS )1WM%( sdrowK2 sdrowK8 sdrowK23

yromemniateR )3WM%( sdrowK0 sdrowK4 sdrowK03

yromemecnatsniBFresU )5WM%( sdrowK0 sdrowK4 sdrowK41

yromemecnatsniBFmetsyS )9WM%( sdrowK0 sdrowK61 sdrowK03

High-performance CPU (NP1PS-74)

epyTyromeM
muminiM

eulaV
eulaVlaitinI

mumixaM
eulaV

)yromemdeniater-non(yromemdradnatS )1WM%( sdrowK2 sdrowK23 sdrowK821

yromemniateR )3WM%( sdrowK0 sdrowK61 sdrowK621

yromemecnatsniBFresU )5WM%( sdrowK0 sdrowK61 sdrowK311

yromemecnatsniBFmetsyS )9WM%( sdrowK0 sdrowK46 sdrowK621

High-performance CPU (NP1PS-117R)

epyTyromeM
muminiM

eulaV
eulaVlaitinI

mumixaM
eulaV

)yromemdeniater-non(yromemdradnatS )1WM%( sdrowK2 sdrowK821 sdrowK652

yromemniateR )3WM%( sdrowK0 sdrowK23 sdrowK452

yromemecnatsniBFresU )5WM%( sdrowK0 sdrowK23 sdrowK311

yromemecnatsniBFmetsyS )9WM%( sdrowK0 sdrowK46 sdrowK452

Standard CPU (NP1PH-16)

epyTyromeM
muminiM

eulaV
eulaVlaitinI

mumixaM
eulaV

)yromemdeniater-non(yromemdradnatS )1WM%( sdrowK0 sdrowK8 sdrowK13

yromemniateR )3WM%( sdrowK0 sdrowK4 sdrowK13

yromemecnatsniBFresU )5WM%( sdrowK0 sdrowK4 sdrow82941

yromemecnatsniBFmetsyS )9WM%( sdrowK0 sdrowK8 sdrowK13

aeraputeseulavlaitinI sdrowK0 sdrowK7 sdrowK13

Standard CPU (NP1PH-08)

epyTyromeM
muminiM

eulaV
eulaVlaitinI

mumixaM
eulaV

)yromemdeniater-non(yromemdradnatS )1WM%( sdrowK0 sdrowK4 sdrowK51

yromemniateR )3WM%( sdrowK0 sdrowK2 sdrowK51

yromemecnatsniBFresU )5WM%( sdrowK0 sdrowK4 sdrow6127

yromemecnatsniBFmetsyS )9WM%( sdrowK0 sdrowK2 sdrowK51

aeraputeseulavlaitinI sdrowK0 sdrowK3 sdrowK51
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<Setup procedure>
1) Click the [CPU Memory Size Definition (M) ...]

button in the “Select Resource” dialog box with
the left mouse button.

2) The “CPU Memory Size Definition” dialog box
appears.
Set the sizes of retained memory (R), user FB
memory (F), and system FB memory (S).

The size of remaining free memory is assigned to
non-retained memory (%MW).  The memory size
can be set in 0.5K word increments.

                                   

Note: 1) For standard CPUs, the number of initial values varies with settings for non-display, retain, user FB, and system
memories. (The initial value area for the user FB has been automatically calculated.)

Left-click here.

3-5  CPU Parameters CPU memory size

For powerful CPUs, set
these three memory
areas. The remaining
memory areas are all
non-retain areas.

(Note 1)

(Note 2)

Set the area reserved for
additional variables used
for partial compilation and
download.

Select whether
variables are to be
added using the
reserved area at
partial compilation
or download
(enabled/disabled).

After setting the capacity
for every memory area,
click here with the left-
mouse button.
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3-5  CPU ParametersCPU memory size

<Extended setting>
Extended setting for memory allocation includes “AT range setting,” “retain/equalization setting for automatically generated SFC
variables,” “assignment of variable equalization by specifying suffix,” “setting equalization reserve size for each POU.”

(1) AT range
AT range is the memory area for the user to specify the memory allocation for variables.  When an area is specified as AT
range, no variable is automatically assigned to it.

(2) Retain/equalization setting for automatically generated SFC variables
Step flag (step_name.X) and action flag (action_name.X) that are automatically generated by SFC are not declared as variable
and therefore cannot be assigned to the equalization area of duplex system.  However, when this box is checked, step flag and
action flag can be made retain variables and assigned to equalization area of duples system.

(3) Assignment of variable equalization by specifying suffix
This function assigns specified suffix characters (3 to 8 single-byte characters) to equalization area.

(4) Equalization reserve size for each POU
In performing on-line change (POU change) on a duplex system, this area is used when SFC step flag or action flag is to be
added or when a variable is to be added that corresponds to [Variables have following suffix to be copied].

<Setting procedure>
(1) When the [Extended setting(A)...] button in the [Memory allocation setting] dialog is left-clicked, the [Extended

setting] dialog is displayed.

(2) When setting is completed, left-click the [OK] button, and you will return to the [Memory allocation setting] dialog.
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3-5  CPU Parameters I/O group

     

               

3-5-3 I/O group setup
The user can specify which I/O module in a configuration
can be controlled by which task in which CPU module.
Be sure to set a CPU I/O group for I/O modules. If any I/O

A [+] mark indicates that there are
modules and units that are
connected to this module.  Clicking
here displays the subordinate
modules and units as shown
below.

Select a module to register and
left-click the [>>(>)] button.

You can register each I/O module on the NP1L-RT1 to an I/O group.

Select a task.

module with no I/O group assigned is found, the CPU can
detect no fault if it occurs.

<Setup procedure (1)>
1) Click the [I/O Group Setting] tab in the “CPU

Parameter” dialog box, and the following window
appears.

2) The modules are registered as shown in the
upper right window.  After setting the necessary

items, click the [OK] button with the left mouse

Registered modules
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<Setup procedure (2)>
The user can use the [Standard Settings] button when
registering modules to I/O groups only for the “DEFAULT”
tasks in a single CPU system.

1) Make sure that the Level field is set to
“DEFAULT” and click [Standard Setting] button
with the left mouse button.

Left-click here.

Left-click here after verifying the settings.

2) The input modules are automatically registered to
the Input Selection (I) and the output modules to
the Output Selection (O) as shown below.

3-5  CPU ParametersI/O group
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3-5  CPU Parameters I/O group

<Setup procedure (3)>
The user can register the output modules to I/O groups on a
bit basis in a multi-CPU system.

1) Select the output modules that are to be
registered on a bit basis from the Output

Selection (O) window, and click [Detail...] with the
left mouse button.

2) The system opens the window shown below.  Initially,
all bits are selected.

3) Click a bit that is not registered to the I/O group
with the left mouse button to set it off.  In the figure
shown below, bits 8-15 are set off.

Left-click here.

Selected output module

After setting the desired bits, left-click here.

* A pressed button indicates
that the corresponding bit is
registered to the I/O group.
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2) The system opens the window shown below.
Initially, all bits are selected.

3) For a bit whose output is not to be referenced,
click it with the left mouse button to set it off.
In the figure shown below, bits 8-15 are set off.

* A pressed button indicates that the
corresponding bit is registered to the
I/O group for output reference.

<Setup procedure (4)>
The user can register bits of an output module that is used
by another CPU in a multi-CPU system to the input selection

I/O group of the local CPU as “inputs” to an application
program running on the local CPU.

1) Select an output module and click the [Input for
referring output value] button with the left mouse
button.

Left-click here.

Selected output modules

3-5  CPU ParametersI/O group

After setting the desired bits, left-click here.
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Fail-soft3-5  CPU Parameters

3-5-4 Fail-soft running
Even if a fault occurs in the module with fail-soft enabled
and goes down during system running, the entire system
can continue running.

<Fail-soft operation of MICREX-SX system>

1) Module down
Even if the module with fail-soft enabled has a fault and
goes down during system running, the CPU continues
running with a non-fatal system fault (The RUN is On and

the ALM is on). If the module with fail-soft disabled has a
fault and goes down during system running, the CPU stops
with a fatal system fault (RUN is off and ALM is on).

2) Module recovery
When the down module is recovered, the system returns to
its normal state. Note that if more than one module has been

down, no module can be activated unless all the down
modules are recovered.

3) Modules with fail-soft enabled

Common modules with no I/O 
area

CPU, P/PE-link, and general 
communication modules

Unconditionally, fail-soft is 
applicable

Modules with I/O area Digital I/O, analog I/O, and 
AS-I master modules

Register the modules with 
fail-soft enabled

Note: If you want to stop the system running when a fault occurs in the module to which fail-soft is unconditionally applicable,
monitor any configuration fault information in system memory (%MW10.68 to %MW10.83) and set the user fatal fault
flag (%MW10.14 to %MW10.16) to “1.”

4) I/O group and fail-soft registration
The module CPU does not control a module ( having an I/O
area assigned) not registered in an I/O group. Even if the
module goes down, the CPU continues running normally.

Considerations in building the fail-soft system

The module and base unit versions, which support fail-soft, are listed below.
• Modules with internal firmware installed 1030
• modules with no internal firmware installed 10 (for example, a base unit)
When any module, of a version earlier than that listed above, has been connected to the SX bus, no fail-soft can 
be implemented on it.  The SX bus-connected module fail-soft mode flag (%MW10.0.13) is set to "0" in system 
memory.

Note: Even in a system in which a module incompatible with fail-soft has been configured, the remote I/O fail-soft 
          feature can be used.



3-21

5) Fail-soft registration for the multi-CPU system
For the multi-CPU system, register the modules controlled
by the self-CPU in the I/O group and also register them for

fail-soft. The system operates as described below in case of
a fault.

In CPU0, register I/O (1), (2), 
and (3) together as one I/O group and 
also register them for fail-soft.

In CPU1, register I/O (4) and (5) 
together as one I/O group and also 
register them for fail-soft.

P
ow

er source

P
ow

er source

P
ow

er source

P
ow

er source

CPU
0

I/O I/O I/O

(1) (2) (3)

I/O group registration

CPU
1

I/O I/O I/O

(4) (5) (6)

I/O group registration

SX bus

SX bus

CPU
0

I/O I/O I/O

(1) (2) (3)

CPU
1

I/O I/O I/O

(4) (5) (6)

<Example of system configuration>

<System operation with any fault>

If a fault occurs in CPU1 
(ERROR goes on) or CPU1 
goes down, a non-fatal system 
fault occurs in CPU0 
(RUN is on and ALM is on).

When I/O (4) goes down due to a fault, 
a non-fatal system fault occurs in CPU1 
because it was registered for fail-soft
 (RUN is on and ALM is on). 
The CPU1 continues running normally.

In case of a power failure, a non-fatal system 
fault occurs in CPU0 (RUN is on and ALM is on).

When I/O (6) goes down due to 
a fault, a fatal system fault occurs 
in CPU1 because it was not 
registered for fail-soft
 (RUN is off and ALM is on).

3-5  CPU ParametersFail-soft
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3-6  Input/output Parameters Input filter

<Setup procedure>
1) Open the “CPU Parameter” dialog box and click

the [Fail-soft operation setting] tab with the left mouse button.

  

2) The modules are registered as shown below.

Select the module (left click) for
which fail-soft is to be set and left-
click the [>>] button.  You cannot
set fail-soft individually for the I/O
modules on a group-type I/O unit.

For a group-type I/O module unit,
all I/O modules on the base board
are registered for fail-soft.

SX bus-connected modules can be
registered for fail-soft individually.
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2) After specifying a filtering time, click the [OK] button
with the left mouse button.

3-6-1 Input filtering time
The input filtering time is set for a DC-type digital input
module.  The time is set in the format (OFF-to-ON time) -
(ON-to-OFF time).  The user can select a value from 1-1ms,

3-3ms (default), 3-10ms, 10-10ms, 30-30ms, 100-100ms,
and no filtering. Only for a fast input module (NP1X3206-A)
can no filter or a 100-100µs input filtering time be set.

<Setup procedure>
1) From the system configuration definition tree,

select a digital input module for which the input
filtering time is to be set, and open the parameter
set up dialog box.

3-5  CPU ParametersFail-soft
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2) After selecting the hold mode, click the [OK] button
with the left mouse button.

Note: For remote I/Os on JPCN-1, output hold cannot be set.

3-6  Input/output Parameters Output hold

3-6-2 Output hold definition
The output hold definition is used to preserve the output
state established immediately before a system error occurs
or a CPU module is shut down or to preserve the output

state established immediately before the CPU is stopped
while the CPU is held stopped.

<Setup procedure>
1) Select, from the system configuration definition

tree, a digital output module for which the output
hold option is to be set, and open the parameter
set up dialog box.

Left-click “HOLD Mode (H).”
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1 to 1 duplex mode Section 4  CPU Duplex System
4-1  System operation in the duplex mode

This is called the duplex mode because dual devices are
used to improve system safety and reliability in the control
system. In the MICREX-SX Series, the power modules and
CPU modules can be built into the dual systems. In this

section, how to build the CPU modules into the duplex
system is described.
Provided with MIXREX-SX, the CPU duplex mode includes 1
to 1 and N to 1 types.

4-1-1  1 to 1 duplex mode
In this mode, one operating CPU is associated with one
waiting CPU.  Combinations CPU0-CPU1, CPU2-CPU3,
CPU4-CPU5, and CPU6-CPU7 are established as pairs of

operating and waiting CPUs. In this case, the same
application program is used.

<Example of 1 to 1 duplex system configuration>

Power
source

I/O I/O I/O I/O I/O I/O

Note: When the cold standby method is used, 
equalized data is not inherited.

Power
source

CPU
0

Power
source

CPU
1

SX bus

Operating CPU
• Running an application
• I/O control
• Monitoring and controlling the entire system
• Outputting equalized data to the waiting CPU

(Note)

Waiting CPU
• I/O data input
• Monitoring the operating CPU
• Inputting equalized data from the operating CPU

(Note)

(1) System operation
At system power-on, the system starts running, assuming
that the CPU modules with even CPU numbers assigned are
on the operating side while those with odd CPU numbers are
on the waiting side. (In the above example, CPU0 is an
operating CPU and CPU1 is a waiting one.)
When the operating CPU has a fault and goes down, the

waiting CPU starts running.
The 1 to 1 duplex mode includes two types, warm standby in
which the waiting CPU inherits data from the operating CPU
and cold standby in which the waiting CPU does not do so.
The data inherited by the waiting CPU is called equalized
data, and its range is specified in the system definition.

(2) Replacing a faulty CPU with a new one
In the above example, since only the power module has
been installed on the base unit with a CPU mounted on it,
the CPU0 can be replaced while CPU1 is running instead of
the downed CPU0. To replace the CPU0 with a new one,
turn the CPU0 power off, replace it with a new one, and turn

the power on. A new CPU0 is assumed to be on the waiting
side.
When faults occur in both CPUs (on the operating and
waiting sides), turn off the power on both of the systems and
then re-start them.

Kay points

• Install the same application on both the operating and waiting CPUs.
• In either case of the warm and cold standby methods, I/O data is inherited.
• The use of the loader allows you to switch between the operating and waiting CPUs.
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N to 1 duplex mode4-1  System operation in the duplex mode

4-1-2  N to 1 duplex mode
In this type of system, more than one (2-7) operating CPUs
are associated with one waiting CPU. Up to two sets of N to
1 duplex groups can be defined for each configuration. The

CPU with the largest CPU number among those in a group is
a waiting CPU.

<Example of 2 : 1 duplex system configuration>

Power 
source

Power 
source

Power 
source

CPU
0

CPU
1

CPU
2

Memory
card

if

I/O I/O I/O

SX bus

Operating CPU
• Running an application
• I/O control
• Monitoring and controlling the entire system

Waiting CPU
• Monitoring operating CPU/entire system

(1) System operation
At system power-on, the CPU module with the largest CPU
number in the N to 1 duplex system is assumed to be a
waiting CPU. (In the above example, CPU0 and CPU1 are
operating CPUs and CPU2 is a waiting CPU.)
When the system goes down due to a fault in CPU0 or

CPU1, the waiting CPU downloads the program of the faulty
CPU from the memory card interface module and starts
running.
In the N to 1 duplex mode, only the cold standby method can
be applied. No data is inherited from the operating CPU.

(2) Replacing a faulty CPU with a new one
In the above example, since only the power module has
been installed on the base unit with a CPU mounted on it,
the CPU can be replaced while CPU2 is running instead of
the downed CPU1.
To replace the CPU1 with a new one, turn the CPU1 power

off, replace it with a new one, and turn the power on. A new
CPU module is assumed to be on the waiting side, and is
waiting for a switching instruction from the loader or system
power reset. This means that the system is not in the N to 1
duplex system.

Key points

• N (the number of operating CPUs) application programs need to be stored on the memory card interface module. 
• In the N to 1 duplex mode, only the cold standby method is applicable. No internal data and I/O data are inherited. 
• The use of the loader allows you to switch between the operating and waiting CPUs. When the faulty CPU is replaced, 

the operating CPU needs to be switched to the waiting one. 
• In the N to 1 duplex system, program read/write operation 

by the switches on the front face of the if memory card in the module is prohibited. Do not use the memory card if 
module for storing the application programs for the N to 1 duplex system with file memory for file read/write access from 
the application program running on the CPU. Prepare another memory card if module for file read/write. 
If file memory is used with the memory card if module, an access contention occurs and changeover may not be 
performed between the operating and waiting CPU.
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4-2  Conditions for changeover between operating
and waiting CPUs and performance

Conditions for changeover

4-2-1  Conditions for changeover
The conditions in which changeover occurs between
operating and waiting CPUs are shown below. The

conditions are the same for both 1 to 1 and N to 1 modes.

: changeover  -: no changeover

nitluaflataF
UPCgnitarepo

UPCnitluaF
rossecorpnoitareponoitacilppanitluaF•

rossecorpSOnitluaF•

yromemnitluaF
)MAR/MOR(yromemmetsysnitluaF•

)MAR/MOR(yromemnoitacilppanitluaF•
pukcabyrettabyromemnitluaF•

subXSnitluaF

ISLlortnocsubXSnitluaF•
)eludom-flesybdesuac(sseccasubrossecorpnitluaF•

rebmunnoitatsetacilpuD•
seludomdetcennocforebmunevissecxE•

noissimsnartsubXSnitluaF•
hserferO/IniyaleD•

( )1etoN

nitluaflataF
gnitarepo

ecruoser

eruliafrewoP nwodtuhsrewopesaB•

rorrenoitacilppA
rorremargorpresU•

rorreTDWnoitacilppA•
rorrenurnoitacilppA•

eludomO/InitluaF
eludomUPCflesybdellortnocO/Idetcennoc-subXSnitluaF•

)delbasidtfos-liaF(eludomO/Ietomerdna•
–

tluaflatafresU detcetedtluaflatafresU• –

revoegnahC
ybnoitcurtsni

redaol
redaolybsUPCgnitiawdnagnitareponeewtebrevoegnahC

yalerUPC-itluM
hctiws

euddehctiwssiUPCeno,)edom1ot1(metsysxelpudUPC-itlumehtnI
.UPCrehtonaybdewollof,tluafaot

Note:1) Since the SX bus is a common resource for the entire system, changeover cannot be done between operating and
waiting CPUs when faults occur in both CPUs.

2) An intentional stopping of the CPU is excluded from the conditions for changeover.

4-2-2 System performance in the duplex mode

gnihctiwS
emit

emittkaT emitnacS

edomxelpud1ot1
ybdnatsdloc

sm031nihtiW
)2etoN(

ehtnisaemittkaTemasehT
metsysUPC-itlumyranidro

-itlumyranidroehtnisaemitnacsemasehT
metsysUPC

edomxelpud1ot1
ybdnatsmraw

sm031nihtiW
)2etoN(

UPC-itlumyranidroehtniemittkaT
sm3-1+metsys

+metsysUPC-itlumyranidroehtniemitnacS
smfosnetlareves-smlareves

edomxelpud1otN
ybdnatsdloc

snetlareveS
.ces

ehtnisaemittkaTemasehT
metsysUPC-itlumyranidro

-itlumyranidroehtnisaemitnacsemasehT
metsysUPC

Note: 1) Depends on the quantity of equalized data.
2) If the message-related FB is used directly after changeover from the operating CPU to the waiting one, the busy

status continues until the message closing process is completed (100-600ms).



4-4

Multi-CPU relay switch4-2  Conditions for changeover between operating
       and waiting CPUs and performance

4-2-3 Multi-CPU relay switch
Usually, in the 1 to 1 duplex mode, changeover is done
between a pair of operating and waiting CPUs. In the multi-
CPU system, when you want to switch between another pair

of CPUs following changeover between a pair of operating
and waiting CPUs, set the relay switch mode. This enables
the system to switch between both CPUs automatically.

<Example of three-pair relay switch system configuration in the 1 to 1 duplex mode>

Power
source

I/O I/O I/O I/O I/OPower
source

CPU
1

Waiting

CPU
3

Waiting

CPU
5

Waiting

Power
source

CPU
0

 Operat-
ing

CPU
2

 Operat-
ing

CPU
4

 Operat-
ing

Power
source

Power
source

CPU
1

Waiting

CPU
3

Operat-
ing

CPU
5

Waiting

I/O I/O I/O I/O I/OPower
source

CPU
0

Operat-
ing

CPU
2

CPU
4

Operat-
ing

SX bus

SX bus

SX bus

Power
source

I/O I/O I/O I/O I/OPower
source

CPU
1

Operat-
ing

CPU
3

Operat-
ing

CPU
5

Operat-
ing

Power
source

CPU
0

Waiting

CPU
2

CPU
4

Waiting

In the above example, when CPU2 stops running due to a
fault, CPU3 starts running instead. (The time for switching is
130ms max.) Then, CPU3 issues the switch command to
CPU0 and CPU4. CPU0 and CPU4, when receiving the

command, go into the waiting mode and CPU1 and CPU5
are switched to the operating mode. (The time for switching
is 130ms max.)

Note: 1) While CPU2 has a fault in the above system configuration, the system cannot switch to the waiting CPU if a fault
occurs in the operating CPU. The entire system goes down due to a fatal fault.

2) Relay switching can be done while both the operating and waiting systems are running normally.
For example, when changeover occurs during initialization (the operation and waiting sides are not undefined), even a
CPU with an enabled relay switch may not be switched to another one. This means that both the operating and
waiting CPUs run simultaneously in the CPU group for which the relay switch has been enabled.
Whether the relay switch has been operating normally can be determined by verifying that the resource running
information (%MW10.48) bit, set to “1,” matches that for the CPU group for which the relay switch has been enabled.
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Data equalization 4-2  Conditions for changeover between operating
and waiting CPUs and performance

4-2-4 Data equalization
In the 1 to 1 duplex mode warm standby system, the internal
data of the operating CPU and waiting CPU with varying
arithmetical operations may be equalized. This is called

equalization. The specifications of equalization are
described below.

(1) Timing for equalization
Data is equalized at the scan end of the default task
(synchronized with the task).  Data can be copied at the

same timing as that of the scan end of the default task even
if any task shorter than the scan time is executed.

When a transmission error occurs while copying data, the copy operation is cancelled as soon as 
possible and the next default task is executed. The waiting CPU stores the old copied data.

Example of 
ordinary system

Constant periodic time

Default task

Constant 
periodic task

Default task

System operation 
on the operating side

System operation on 
the waiting side.

Example of the duplex system to be equalized

Constant periodic task
I/O refresh (output)

Takt time Constant periodic time

Default task
I/O refresh (input)

Several ms -several tens of ms (depends on the quantity of data copied)

Equalization (data copy output) Equalization (data copy output)

Takt time (2ms)

Scan time when data is equalized (Note 1) 
Default task

I/O refresh (output)

Equalization (data copy input) Equalization (data copy input)

At this point, equalization is complete.

(Note 2) (Note 2) 

Scan time Scan time (1-2ms)

Default task
I/O refresh (output)

Note: 1) When a switching factor occurs during scanning, the waiting CPU starts running with equalized data which has been
scanned previously.

2) Data output stops at the first task point next to the point that a switching factor has occurred. No output from the I/O
module is updated until the waiting CPU starts running.

Scan time for duplex system (outline) 

= (Scan time of ordinary system) + {1 + (Total number of words for equalization) / 512 words} x Takt time 

Fractions to be rounded 

Note: The scan time increase when total number of words for equalization increase. 

[Integral multiple of Takt time] 
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Data equalization4-2  Conditions for changeover between operating
       and waiting CPUs and performance

(2) Equalized data area
The equalized data area includes the area in which data is equalized by user and the area equalized automatically by the
system.
• User-specified equalized area→ Standard memory (high-speed), standard memory, and retain memory
• System-equalized area → Variables defined for retain memory

→ Area with a retain attribute assigned in the system FB
→ Current timer value area in the system FB

1) User-specified area (variables used in the program)

Standard memory 
(high-speed)

Standard memory

Retain memory

Equalization 
specification 1

(Note: 1)
AT specification

Equalization 
specification 2

(Note: 1)
AT statement

Equalization 
specification 3

(Note: 1)
AT statement

Equalization size Spg
Spg=equalization 1 + equalization 2 + equalization 3

Note: 1) Set the equalization specification area so that it lies in the 
range specified in the AT statement and also specify the 
variables to be equalized in the AT statement.

Note: 2) When you use the function that automatically assigns 
variables having specified suffix or SFC step/action variables 
to the equalization area, the equalization area must be greater 
than the AT specified area. 

AT specification 

Equalization specified 
step or action (SFC) 

Range of equalization 

Equalization of suffix 
specified variable 

2) Variables defined for retain among the user FB (User FB instance memory) variables
User FB instance 
memory

FB_1 :Variables defined for retain
<Variable size >

• BOOL type variable  1 word
• 16-bit data type variable  1 word
• 32-bit data type variable  2 words

Note) In the 1 to 1 duplex mode, the maximum area which can be 
defined for retain in the user FB instance memory is 2048 words.

Equalization size SUFB
SUFB= BOOL type variable + 16-bit data type variable + 32-bit data type variable

FB_n
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Data equalization 4-2  Conditions for changeover between operating
and waiting CPUs and performance

3) Retain attribute area and current timer value area in
    system FB instance memory

BFmetsysdezilauqE tnemeleecnatsnidezilauqE
fo.oN
sdrow

)GIRT_F,GIRT_R(noitcetedegdE
eulavtupnidlO 2

retnuoC
)TCR,DUTC,DTC,UTC(

eulavretnuoctnerruC
eulavtupnidlO

2

remitgnizilatot,remiT
)RMT,RM,FOT,NOT,PT(

,eulavtupnidlo,eulavremittnerruC
galfgnikcolc

4

Equalization size SSFB
SSFB=No. of edge detection instructions x 2 + No. of counter instructions x 2 + No. of timer instructions x 4

(Note 1)
Note 1) Includes a totaling timer.
Note 2) The number of equalized instructions indicates the number of instructions available in each FB

defined in the CPU memory size definition instead of that in the program.

(3) Equalized data size

The size of data to be equalized is up to 8192 words in the 1
to 1 duplex system.

8192 ≥ SPG + SUFB + SSFB (words)

Note: To use NP1PS-74 (powerful CPU74K product) in the 1 to 1 duplex mode warm standby system, be sure to define
the memory boundaries considering equalized data. If default boundaries are used, equalization requires 819 words
or more only for system FB instance memory.
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Memory operation4-2  Conditions for changeover between
       operating and waiting CPUs and performance

4-2-5  Memory operation at changeover between
operating and waitin ing and waiting CPUs

sutatsmetsyS galfroyromeM
edomxelpud1ot1 1otN

xelpud
edomybdnatsdloC ybdnatsmraW

no-rewopmetsyS
)gninnurmraw(

yromemdradnatS deraelC

yromemniateR eulavdeniaterdlO

yromemO/I noitacificepsdlohteseR

galftratsksattluafeD NO

galflaitinI FFO

gnitarepO >== gnitiaw

yromemdradnatS gninnurgniruddeniatereraseulaV

yromemniateR

yromemO/I

gnitiaW >== gnitarepo

yromemdradnatS

deraelC ebotaeraehtnahtrehtoaeranA
atadehtdna,deraelcsidezilauqe

sidezilauqeebotaeraehtni
.UPCgnitarepoehtybdetirehni

deraelC

yromemniateR
eraseulavdlO

.deniater
ataddnadeniatereraseulavdlO

sidezilauqeebotaeraehtni
.UPCgnitarepoehtybdetirehni

deraelC

yromemO/I
sniamerataD

degnahcnu
degnahcnusniamerataD dloh/teseR

galftratsksattluafeD NO NO NO

galflaitinI )1etoN(FFO )1etoN(FFO NO

galfrevoegnahcgnitiaw/gnitarepO NO NO NO

ta(gninnurdloC
rodaolnwodmargorp

)redaolybpu-tratslaitini

yromemdradnatS deraelC

yromemniateR deraelC

yromemO/I deraelC

galftratsksattluafeD NO

galflaitinI NO

Note: 1) When the waiting CPU does not run after program download, the initial flag is set to “1.”
2) In the duplex system, to pass data to the bit variables used for semaphores at changeover between the operating and

waiting CPUs:
• Assign the bit variables for semaphores to the standard memory area to avoid equalization.
  (They are reset to 0 atchangeover.)
• When changeover occurs, make an attempt to get semaphores again.

Key points

<System operation at changeover>
• 1 to 1 duplex mode standby system

The system operates in the same manner as the system for single CPU warm running with the exception 
that data in I/O memory is inherited.

• 1 to 1 duplex warm standby system
This is the cold standby system with data equalization added.

• N to 1 duplex system
Since the program is downloaded from the memory card interface module, the system uses the cold standby method.
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LED indication 4-3  CPU module LEDs and output to display system

: On,  -: Off,  : Blinking

Fatal fault in 
operating 
CPU module

The entire 
system 
operates 
normally

Fatal fault in 
operating CPU 
module

Fatal fault in 
waiting CPU 
module

Faulty module

Module

The entire 
system 
stops 
normally

Fatal fault in 
operating/waiting 
CPU resource

I/O fault (fail-soft 
enabled)

II/O fault (fail-soft 
disabled)

Application 
error

Non-fatal fault in 
operating/waiting 
CPU resource

Operating 
CPU

Waiting 
CPU

System 
DO

—

—

Normal 

run

—

—

Normal 

run

—

ON
(Running)

—

—

—

Normal 

run

—

—

—

Normal 

run

—

—

OFF
(Stop)

—

—

Fatal fault in 

self CPU resource

—

Fatal fault in 

operating CPU

—

ON
(Running)

—

—

Fatal fault in self 

CPU resource

—

—

Fatal fault in 

operating CPU

—

ON
(Running)

Fault in I/O module
Non-fatal fault in 
self-CPU resource

Fault in I/O module
Fatal fault in 
self-CPU resource

Fatal fault in 
waiting CPU
 resource

—

—

—

Fatal fault in 

self-CPU

—

ON
(Running)

—

—

—

ON
(Running)

—

—

—

—

—

OFF
(Stop)

Fault in I/O module
Non-fatal fault in 
self-CPU resource

Fault in I/O module
Fatal fault in 
self-CPU resource

LED 
indication

LED 
indication

LED 
indication

Flag

Flag

Contact 
output

ON

ERR

RUN

ALM

ON

ERR

RUN

ALM

ON

ERR

System DO
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Duplex system4-4  Application of the duplex system

4-4-1  Successively start of CPU module
In the duplex mode, CPUs other than CPU0 can be
successively started without enabling fail-soft.

Note that CPU0 must be mounted before the system can
start.

Note: If all the CPU modules have not been configured, download the program to them individually by using the loader.

4-4-2  1 to 1 duplex system

(1) Either an operating or waiting CPU has been
configured

1) Even if non-default waiting CPUs (odd CPU
numbers) have been configured, the system can
start with a non-fatal system fault.

2) Even if non-default operating CPUs (even CPU
numbers) have been configured, the system can
start with a non-fatal system fault.

Note: In the case of 2), the system starts with all the default operating CPUs, for which the relay switch is enabled, switched to
waiting CPUs.

(2) If neither an operating nor waiting CPU has been
configured
In the 1 to 1 duplex system, the system starts with a non-
fatal fault using the remaining CPUs, even if both the

operating and waiting CPUs have not been configured.

Note: With the relay switch enabled, a fatal fault occurs in the system.

4-4-3  N to 1 duplex system

(1) Some operating CPUs or a waiting CPU have not
been configured

1) With a non-default waiting CPU (the CPU with the
largest number assigned) configured, the system
starts with a non-fatal fault.

2) With some default operating CPUs not
configured, the system starts with a non-fatal
fault.

(2) Some operating CPUs and a waiting CPU have not
been configured
The system starts with the remaining CPUs with a non-
fatal fault.

4-4-4  System configuration definition
1) In the duplex system (1 to 1 and N to 1 ), specify

the same data for all the CPUs in the system
configuration definition. System configuration
definition information is transferred to all the
CPUs by one download operation.

2) When the actual configuration is different from
that in the system configuration definition, a
system definition error occurs in the entire
system. If some CPUs have information different
from that for others, a system definition error
occurs only in those CPUs.
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Appendix 1  Instruction Processing Speed Chart
1-1  High-performance CPU Instruction

Processing Speed Chart
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retfastnemetatsfopuedamsihcihwpuorglortnoc

.noitacilppaotnoitacilppamorfseirav,noitalipmoc
gnissecorplortnocehtetupmocottluciffidsiti,yltneuqesnoC

otyrassecensitinehW.tsilegaugnalTSnamorfdeeps
ehttahtdednemmocersiti,deepsgnissecorppsarg

.enihcamlautcanagnisuybderusaemebdeepsgnissecorp

tnemetatsFI

tnemetatsESAC

tnemetatsROF

tnemetatsELIHW

tnemetatsTAEPER

tnemetatsnrutR

tnemetatstixE

egaugnalDL )tcatnocON(tcatnocnepolamroN 20.0 60.0

)tcatnocCN(tcatnocesolclamroN 20.0 60.0

lioC 40.0 21.0

liocdetrevnI 40.0 21.0

teS 40.0 21.0

teseR 40.0 21.0

morf/ottcennoC 0 0

pmuJ 60.0 60.0

epyT
noisrevnoc

noitcnuf

TNI_OT_TNIDnoisrevnocepyT 25.0 06.0

TNI_OT_TNIUnoisrevnocepyT 83.0 64.0

TNI_OT_TNIDUnoisrevnocepyT 83.0 64.0

TNI_OT_LAERnoisrevnocepyT 07.0 87.0

TNI_OT_EMITnoisrevnocepyT 83.0 64.0

TNI_OT_DROWnoisrevnocepyT 60.0 41.0

TNID_OT_TNInoisrevnocepyT 60.0 41.0

TNID_OT_TNIUnoisrevnocepyT 60.0 41.0

TNID_OT_TNIDUnoisrevnocepyT 04.0 84.0

TNID_OT_LAERnoisrevnocepyT 01.0 81.0

TNID_OT_EMITnoisrevnocepyT 04.0 84.0

TNID_OT_DROWDnoisrevnocepyT 60.0 41.0

TNIU_OT_TNInoisrevnocepyT 24.0 05.0

TNIU_OT_TNIDnoisrevnocepyT 25.0 06.0

TNIU_OT_TNIDUnoisrevnocepyT 83.0 64.0

TNIU_OT_LAERnoisrevnocepyT 66.0 47.0

TNIU_OT_EMITnoisrevnocepyT 83.0 64.0

TNIU_OT_DROWnoisrevnocepyT 60.0 41.0
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niseulavllA µ .s

egaugnaL emaN )1(deepSgnissecorP )2(deepSgnissecorP

noisrevnocepyT
noitcnuf

TNIDU_OT_TNInoisrevnocepyT 83.0 64.0

TNIDU_OT_TNIDnoisrevnocepyT 83.0 64.0

TNIDU_OT_TNIUnoisrevnocepyT 60.0 41.0

TNIDU_OT_LAERnoisrevnocepyT 67.0 48.0

TNIDU_OT_EMITnoisrevnocepyT 60.0 41.0

TNIDU_OT_DROWDnoisrevnocepyT 60.0 41.0

TNIDU_OT_TDnoisrevnocepyT 60.0 41.0

TNIDU_OT_ETADnoisrevnocepyT 00.2 80.2

TNIDU_OT_DOTnoisrevnocepyT 60.0 41.0

LAER_OT_TNInoisrevnocepyT 43.0 24.0

LAER_OT_TNIDnoisrevnocepyT 01.0 81.0

LAER_OT_TNIUnoisrevnocepyT 43.0 24.0

LAER_OT_TNIDUnoisrevnocepyT 64.0 45.0

LAER_OT_EMITnoisrevnocepyT 64.0 45.0

LOOB_OT_DROWnoisrevnocepyT 60.0 41.0

LOOB_OT_DROWDnoisrevnocepyT 60.0 41.0

DROW_OT_LOOBnoisrevnocepyT 60.0 41.0

DROW_OT_DROWDnoisrevnocepyT 60.0 41.0

DROW_OT_TNInoisrevnocepyT 60.0 41.0

DROW_OT_TNIUnoisrevnocepyT 60.0 41.0

DROWD_OT_LOOBnoisrevnocepyT 60.0 41.0

DROWD_OT_DROWnoisrevnocepyT 60.0 41.0

DROWD_OT_TNIDnoisrevnocepyT 60.0 41.0

DROWD_OT_TNIDUnoisrevnocepyT 60.0 41.0

EMIT_OT_TNInoisrevnocepyT 83.0 64.0

EMIT_OT_TNIDnoisrevnocepyT 83.0 64.0

EMIT_OT_TNIUnoisrevnocepyT 60.0 41.0

EMIT_OT_TNIDUnoisrevnocepyT 60.0 41.0

EMIT_OT_LAERnoisrevnocepyT 67.0 48.0

TD_OT_TNIDUnoisrevnocepyT 60.0 41.0

ETAD_OT_TNIDUnoisrevnocepyT 00.2 80.2

DOT_OT_TNIDUnoisrevnocepyT 00.2 80.2

TNI_CNURTnoisrevnocepyT 07.0 87.0

TNID_CNURTnoisrevnocepyT 01.0 81.0

TNIU_CNURTnoisrevnocepyT 66.0 47.0

TNIDU_CNURTnoisrevnocepyT 67.0 48.0

TNI_OT_DCB_WnoisrevnocepyT 21.0 02.0

TNI_OT_DCB_DnoisrevnocepyT 85.0 66.0

TNID_OT_DCB_WnoisrevnocepyT 84.0 65.0

TNID_OT_DCB_DnoisrevnocepyT 21.0 02.0

DCB_W_OT_TNInoisrevnocepyT 21.0 02.0

DCB_W_OT_TNIDnoisrevnocepyT 65.0 46.0

DCB_D_OT_TNInoisrevnocepyT 84.0 65.0

DCB_D_OT_TNIDnoisrevnocepyT 21.0 02.0

1-1  High-performance CPU Instruction
Processing Speed Chart

High-performance



App.1-4

niseulavllA µ .s

egaugnaL emaN )1(deepSgnissecorP )2(deepSgnissecorP

citemhtirA
noitcnuf

TNI_SBAeulavetulosbA 05.0 05.0

TNID_SBAeulavetulosbA 05.0 05.0

LAER_SBAeulavetulosbA 01.0 01.0

(toorerauqS √ TRQS) 42.4 23.4

NLmhtiragollarutaN 44.5 25.5

GOLmhtiragolnommoC 48.5 29.5

PXEtnenopxE 46.9 27.9

NISeniS 42.6 23.6

SOCenisoC 42.6 23.6

NATtnegnaT 40.11 21.11

NISAeniscrA 48.11 29.11

SOCAenisoccrA 48.11 29.11

NATAtnegnatcrA 48.6 29.6

DDAnoitiddA 40.0x)1-stupnifo.oN(+80.0 80.0x)1-stupnifo.oN(+61.0

BUSnoitcartbuS 80.0 02.0

LUMnoitacilpitluM 60.0x)1-stupnifo.oN(+80.0 01.0x)1-stupnifo.oN(+61.0

VIDnoisiviD 21.1 42.1

DOMredniamernoisiviD 21.1 42.1

TPXEtnenopxE 68.61 89.61

EVOMevoM 80.0 61.0

GENnoitageN 60.0 41.0

gnirtstiB
noitcnuf

DROW_LHStfeltfihS 80.0 02.0

DROWD_LHStfeltfihS 80.0 02.0

DROW_RHSthgirtfihS 80.0 02.0

DROWD_RHSthgirtfihS 80.0 02.0

DROW_LORtfeletatoR 80.0 02.0

DROWD_LORtfeletatoR 80.0 02.0

DROW_RORthgiretatoR 80.0 02.0

DROWD_RORthgiretatoR 80.0 02.0

DNAtcudorplacigoL 40.0x)1-stupnifo.oN(+80.0 80.0x)1-stupnifo.oN(+61.0

ROddalacigoL

ROXevisulcxE

TONnoitagenlacigoL 60.0 41.0

LOOB_TONnoitageN 60.0 41.0

DROW_TONnoitageN 60.0 41.0

DROWD_TONnoitageN 60.0 41.0
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niseulavllA µ .s

egaugnaL emaN )1(deepSgnissecorP )2(deepSgnissecorP

/noitceleS
nosirapmoc

noitcnuf

LOOB_LEStceleS 03.0 05.0

TNI_LEStceleS 03.0 05.0

TNID_LEStceleS 03.0 05.0

TNIU_LEStceleS 03.0 05.0

TNIDU_LEStceleS 03.0 05.0

LAER_LEStceleS 03.0 05.0

DROW_LEStceleS 03.0 05.0

DROWD_LEStceleS 03.0 05.0

EMIT_LEStceleS 03.0 05.0

GNIRTS_LEStceleS 03.0 05.0

TNI_XAMeulavmumixaM 83.0x)1-stupnifo.oN(+40.0 24.0x)1-stupnifo.oN(+21.0

TNID_XAMeulavmumixaM

TNIU_XAMeulavmumixaM

TNIDU_XAMeulavmumixaM

LAER_XAMeulavmumixaM

TNI_NIMeulavmuminiM

TNID_NIMeulavmuminiM

TNIU_NIMeulavmuminiM

TNIDU_NIMeulavmuminiM

LAER_NIMeulavmuminiM

TNI_TIMILtimiL 88.0 00.1

TNID_TIMILtimiL 88.0 00.1

TNIU_TIMILtimiL 88.0 00.1

TNIDU_TIMILtimiL 88.0 00.1

LAER_TIMILtimiL 88.0 00.1

TG)>(nosirapmoC 60.0x)1-stupnifo.oN(+80.0 1.0x))1-stupnifo.oN(+41.0

(nosirapmoC ≥ EG)

QE)=(nosirapmoC

(nosirapmoC ≤ EL)

TL)<(nosirapmoC

(nosirapmoC ≠ EN) 80.0 02.0
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niseulavllA µ .s

egaugnaL emaN )1(deepSgnissecorP )2(deepSgnissecorP

gnirtS
noitcnuf

NELhtgneLteG )sretcarahcfo.oN(x3.0+48.0 )sretcarahcfo.oN(x43.0+48.0

TFELgnirts-bustfelteG otsretcarahcfo.oN(x84.0+44.1
)tcartxe

otsretcarahcfo.oN(x65.0+84.1
)tcartxe

THGIRgnirts-busthgirteG )tcartxeotsretcarahcfo.oN(x81.0+)sretcarahcfo.oN(x61.0+6.1

DIMgnirts-buselddimteG otsretcarahcfo.oN(x840+66.1
)tcartxe

otsretcarahcfo.oN(x65.0+7.1
)tcartxe

TACNOCetanetacnoC
tsriffosretcarahcfo.oN(x84.0+8.2

dnocesfosretcarahcfo.oN+tupni
)tupni

tsriffosretcarahcfo.oN(x65.0+8.2
dnocesfosretcarahcfo.oN+tupni

)tupni

TRESNIgnirtstresnI
)sretcarahctupnifo.oN(x60.1+40.2

x84.0+
)tresniotsretcarahcfo.oN(

)sretcarahctupnifo.oN(x22.1+61.2
x65.0+

)tresniotsretcarahcfo.oN(

ETELEDgnirtseteleD
-sretcarahctupnifo.oN(x60.1+40.2

x63.0+)eteledotsretcarahcfo.oN
)eteledotsretcarahcfo.oN(

-sretcarahctupnifo.oN(x22.1+61.2
x65.0+)eteledotsretcarahcfo.oN(

)eteledotsretcarahcfo.oN(

ECALPERgnirtsecalpeR

-sretcarahctupnifo.oN(x60.1+24.2
x6.0+)sretcarahctnemecalperfo.oN

)sretcarahctnemecalperfo.oN(

-sretcarahctupnifo.oN(x22.1+7.2
+)sretcarahctnemecalperfo.oN(

tnemecalperfo.oN(x86.0
)sretcarahc

DNIFgnirtSdniF
tupnifo.oN(x45.0+62.0(+69.0
otsretcarahcfo.oN(x)sretcarahc

)hcraes

tupnifo.oN(x85.0+3.0(+69.0
otsretcarahcfo.oN(x)sretcarahc

)hcraes

GNIRTS_TG)>(gnirtSerapmoC )sretcarahctupnifo.oN(x85.0+42.1 )sretcarahctupnifo.oN(x66.0+23.1

(gnirtSerapmoC ≥ )
GNIRTS_EG

GNIRTS_QE)=(gnirtSerapmoC

(gnirtSerapmoC ≤ )
GNIRTS_EL

(gnirtSerapmoC ≤ GNIRTS_TL)

(gnirtSerapmoC ≠ )
GNIRTS_EN

)sretcarahctupnifo.oN(x3.0+41.1

epytemiT
atad

noitcnuf

T_T_DDAemitddA 21.0 42.0

T_DT_DDAemitddA 00.3 81.3

T_TD_DDAemitddA 22.1 60.2

T_T_BUSemittcartbuS 21.0 42.0

D_D_BUSemittcartbuS 81.0 43.0

T_DT_BUSemittcartbuS 00.3 81.3

DT_DT_BUSemittcartbuS 81.0 43.0

T_TD_BUSemittcartbuS 22.1 60.2

TD_TD_BUSemittcartbuS 81.0 43.0

N_T_LUMemitylpitluM 05.0 26.0

R_T_LUMemitylpitluM 45.0 66.0

N_T_VIDemitediviD 01.2 63.2

R_T_VIDemitediviD 01.2 63.2

emitetanetacnoC
D_D_TACNOC

21.0 42.0

DOTotTDtrevnoC
DOT_OT_TD

61.1 82.1

ETADotTDtrevnoC
ETAD_OT_TD

67.1 60.2
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niseulavllA µ .s

egaugnaL emaN )1(deepSgnissecorP )2(deepSgnissecorP

lanigirO
noitcnuf

DROW_TIBStibteS 61.0 82.0

DROWD_TIBStibteS 61.0 82.0

DROW_TIBRtibteseR 61.0 82.0

DROWD_TIBRtibteseR 61.0 82.0

DROW_TIBTtibtseT 41.0 62.0

DROWD_TIBTtibtseT 41.0 62.0

DROW_EDOCEDedoceD 60.0 41.0

DROWD_DROCEDedoceD 80.0 61.0

DROW_EDOCNEedocnE 60.0 41.0

DROWD_EDOCNEedocnE 80.0 61.0

DROW_TNUOCTIBtnuoctiB 28.1 09.1

DROWD_TNUOCTIBtnuoctiB 24.3 05.3

rebmunotgnirtstrevnoC
TNIU_OT_RTS

)sretcarahctupnifo.oN(x67.0+26.0 )sretcarahctupnifo.oN(x08.0+66.0

gnirtsotrebmuntrevnoC
RTS_OT_TNIU

)sretcarahctuptuofo.oN(x28.1+63.1 )sretcarahctuptuofo.oN(x49.1+63.1

gnirtsotSIJ-tfihstrevnoC
RTS_OT_JS

)sretcarahctuptuofo.oN(x89.1+67.2 )sretcarahctuptuofo.oN(x1.2+20.3

SIJ-tfihsotgnirtstrevnoC
JS_OT_RTS

)sretcarahctupnifo.oN(x49.0+64.1 )sretcarahctupnifo.oN(x20.1+25.1

NEL_ETYBhtgneletyB )sretcarahctupnifo.oN(x64.0+66.0 )sretcarahctupnifo.oN(x5.0+7.0

TNI_DNABDdnabdaeD 43.1 64.1

TNID_DNABDdnabdaeD 43.1 64.1

LAER_DNABDdnabdaeD 64.1 85.1

TNI_SAIBsaiB 41.1 62.1

TNID_SAIBsaiB 41.1 62.1

LAER_SAIBsaiB 02.1 23.1

liocecneuqespetS
CS/LIOC_CS

21.1/21.1 82.1/82.1

yrrachtiwnoitiddatib-23
OCDA/CDA

61.1/20.1 23.1/81.1

worrobhtiwnoitcartbustib-23
OBBS/BBS

61.1/40.1 23.1/02.1

noitacilpitlumtib-46
ULUM/LLUM

41.1/41.1 62.1/62.1

UVID/LVIDnoisividtib-46 06.4/06.4 67.4/67.4

yrrachtiwstib-23tfeltfihS
OCLS/CLS

80.1/41.1 61.1/62.1

yrrachtiwstib-23thgirtfihS
OCRS/CRS

80.1/41.1 62.1/62.1

dradnatS
noitcnuf

kcolb

RSpolf-pilfteserteS 61.0 61.0

SRpolf-pilftes-teseR 61.0 61.0

GIRT_RreggirtegdegnisiR 61.0 61.0

GIRT_FreggirtegdegnillaF 61.0 61.0

UTCretnuocpU 22.0 22.0

DTCretnuocnwoD 22.0 22.0

DUTCretnuocnwodpU 22.0 22.0
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niseulavllA µ .s

egaugnaL emaN )2(,)1(deepSgnissecorP

dradnatS
kcolbnoitcnuf

PTesluP 44.0

NOTremityaled-nO 44.0

FOTremityaled-ffO 44.0

CTRkcolcemit-laeR 67.1

lanigirO
kcolbnoitcnuf

TCRretnuocgniR 22.0

RMTremitgnitargetnI 44.0

RMelbareggirteR 44.0

NEPO_MlennahcnepO 06.1

DNES_MegassemdneS 67.1

EVIECER_MegassemevieceR 29.1

LOOB_DAERdaertceriD 05.1

DROW_DAERdaertceriD 05.1

LOOB_ETIRWetirwtceriD 03.1

DROW_ETIRWetirwtceriD 03.1

DAER_RdaeratadetomeR 05.1

ETIRW_RetirwatadetomeR 03.1

DAER_FdaeratadeliF 05.1

ETIRW_FetirwatadeliF 03.1

S_T_TXEtes&tsetnoisnetxE 00.3

TSFFerotseliflaitneuqeS 21.0x)sdrowfo.oN(+80.3

OFIFtsrifdaoleliflaitneuqeS 21.0x)sdrowfo.oN(+86.2

OLIFtsaldaoleliflaitneuqeS 21.0x)sdrowfo.oN(+86.2

TNID_RETLIFretliF 23.4

LAER_RETLIFretliF 89.2

TNID_TNIetargetnI 06.4

LAER_TNIetargetnI 20.4

TNID_FIDetaitnereffiD 42.3

LAER_FIDetaitnereffiD 84.3

TNC_ESLUPtnuocesluP 08.2

TUO_ESLUPtuptuoesluP 82.2

MWPesluP 84.2

CTR_WH)kcolcemit-laeR(CTRerawdraH 02.1

S_Ttes&tseT 68.0

GHC_KNABknabegnahC 27.4

Processing speed of <SFC elements>
For SFC elements, only steps that are currently active are
executed.  Consequently, it is difficult to discuss the
processing speed of SFC elements using only the worksheet
on which the SFC elements are programmed.  When it is

necessary to grasp processing speed, it is recommended
that the processing speed be measured by using an actual
machine.
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1-2  Standard CPU Instruction Processing Speed ChartStandard

niseulavllA µ .s

egaugnaL emaN deepSgnissecorP

egaugnalLI DLdaoL 70.0 deepsgnissecorpehT*
epytatadehtnosdneped

atadehT.desuebot
sdnarepohcihwrofsepyt

ehttadessecorpera
detsilerasdeepstsehgih

.elbatehtni

NDLtondaoL 70.0

TSerotS 41.0

NTStonerotS 41.0

SteS 41.0

RteseR 41.0

DNAtcudorplacigoL 70.0

(DNAtcudorplacigoL 70.0

NDNAtcudorpdetrevnilacigoL 70.0

(NDNAtcudorpdetrevnilacigoL 70.0

ROddalacigoL 70.0

(ROddalacigoL 70.0

NROddadetrevnilacigoL 70.0

(NROddadetrevnilacigoL 70.0

ROXROevisulcxE 70.0

(ROXROevisulcxE 70.0

NROXRONevisulcxE 70.0

(NROXRONevisulcxE 70.0

DDAnoitiddA 12.0

(DDAnoitiddA 12.0

BUSnoitcartbuS 12.0

(BUSnoitcartbuS 12.0

LUMnoitacilpitluM 41.01

(LUMnoitacilpitluM 41.01

VIDnoisiviD 41.01

(VIDnoisiviD 41.01

)>(TGnosirapmoC 36.0

)>((TGnosirapmoC 36.0

(EGnosirapmoC ≥ ) 36.0

((EGnosirapmoC ≥ ) 36.0

)=(QEnosirapmoC 36.0

)=((QEnosirapmoC 36.0

(ENnosirapmoC ≠ ) 94.0

((ENnosirapmoC ≠ ) 94.0

(ELnosirapmoC ≠ ) 7.0

((ELnosirapmoC ≤ ) 7.0

)<(TLnosirapmoC 7.0

)<(TLnosirapmoC 7.0

PMJpmujlanoitidnocnU 12.0

CPMJpmujlanoitidnocEURT )PMJ-noN(41.0
)PMJ(12.0/
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1-1  Standard CPU Instruction Processing Speed Chart Standard

niseulavllA µ .s

egaugnaL emaN )1(deepSgnissecorP

egaugnalLI NCPMJpmujlanoitidnocESLAF )PMJ(12.0/)PMJ-noN(41.0

sserddanoitanitsedehtfolebaL 41.0

LACllaclanoitidnocnU )41.9(BF,)41.8(TCF
)41.91(TCFresU

)41.23(BFresU

ehtsi)(nidesolcneeulavehT
.detucexesillacanehweulav

4.0sieulavehT µ llacanehws
.detucexetonsi

CLACllaclanoitidnocEURT

NCLACllaclanoitidnocESLAF

TERnruterlanoitidnocnU
)41.51(TCFresU

)41.81(BFresU

ehtsi)(nidesolcneeulavehT
.detucexesillacanehweulav

4.0sieulavehT µ llacanehws
.detucexetonsi

CTERnruterlanoitidnocEURT

NCTERnruterlanoitidnocESLAF

sisehtnerapgnisolC -

egaugnalTS =:tnemetatstnemngissA afo)spets(snoitcurtsniforebmuneht,egaugnalTSehtnI:etoN
retfastnemetatsfopuedamsihcihwpuorglortnoc

.noitacilppaotnoitacilppamorfseirav,noitalipmoc
gnissecorplortnocehtetupmocottluciffidsiti,yltneuqesnoC

otyrassecensitinehW.tsilegaugnalTSnamorfdeeps
ehttahtdednemmocersiti,deepsgnissecorppsarg

.enihcamlautcanagnisuybderusaemebdeepsgnissecorp

tnemetatsFI

tnemetatsESAC

tnemetatsROF

tnemetatsELIHW

tnemetatsTAEPER

tnemetatsnrutR

tnemetatstixE

egaugnalDL )tcatnocON(tcatnocnepolamroN 70.0

)tcatnocCN(tcatnocesolclamroN 70.0

lioC 41.0

liocdetrevnI 41.0

teS 41.0

teseR 41.0

morf/ottcennoC 0

pmuJ )PMJ(12.0/)PMJ-noN(41.0

epyT
noisrevnoc

noitcnuf

TNI_OT_TNIDnoisrevnocepyT 24.01

TNI_OT_TNIUnoisrevnocepyT 53.7

TNI_OT_TNIDUnoisrevnocepyT 24.8

TNI_OT_LAERnoisrevnocepyT 24.21

TNI_OT_EMITnoisrevnocepyT 24.8

TNI_OT_DROWnoisrevnocepyT 53.7

TNID_OT_TNInoisrevnocepyT 24.8

TNID_OT_TNIUnoisrevnocepyT 24.7

TNID_OT_TNIDUnoisrevnocepyT 94.7

TNID_OT_LAERnoisrevnocepyT 94.32

TNID_OT_EMITnoisrevnocepyT 94.7

TNID_OT_DROWDnoisrevnocepyT 7.6

TNIU_OT_TNInoisrevnocepyT 53.8

TNIU_OT_TNIDnoisrevnocepyT 24.8

TNIU_OT_TNIDUnoisrevnocepyT 24.8

TNIU_OT_LAERnoisrevnocepyT 24.21

TNIU_OT_EMITnoisrevnocepyT 24.8

TNIU_OT_DROWnoisrevnocepyT 53.7
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1-1  Standard CPU Instruction Processing Speed ChartStandard

niseulavllA µ .s

egaugnaL emaN deepSgnissecorP

noisrevnocepyT
noitcnuf

TNIDU_OT_TNInoisrevnocepyT 24.8

TNIDU_OT_TNIDnoisrevnocepyT 94.7

TNIDU_OT_TNIUnoisrevnocepyT 24.7

TNIDU_OT_LAERnoisrevnocepyT 94.12

TNIDU_OT_EMITnoisrevnocepyT 7.6

TNIDU_OT_DROWDnoisrevnocepyT 7.6

TNIDU_OT_TDnoisrevnocepyT 7.0

TNIDU_OT_ETADnoisrevnocepyT 7.0

TNIDU_OT_DOTnoisrevnocepyT 7.0

LAER_OT_TNInoisrevnocepyT 24.41

LAER_OT_TNIDnoisrevnocepyT 94.71

LAER_OT_TNIUnoisrevnocepyT 24.21

LAER_OT_TNIDUnoisrevnocepyT 94.41

LAER_OT_EMITnoisrevnocepyT 94.41

LOOB_OT_DROWnoisrevnocepyT 24.0

LOOB_OT_DROWDnoisrevnocepyT 94.0

DROW_OT_LOOBnoisrevnocepyT 53.0

DROW_OT_DROWDnoisrevnocepyT 24.0

DROW_OT_TNInoisrevnocepyT 53.0

DROW_OT_TNIUnoisrevnocepyT 53.0

DROWD_OT_LOOBnoisrevnocepyT 24.0

DROWD_OT_DROWnoisrevnocepyT 24.0

DROWD_OT_TNIDnoisrevnocepyT 94.0

DROWD_OT_TNIDUnoisrevnocepyT 94.0

EMIT_OT_TNInoisrevnocepyT 24.8

EMIT_OT_TNIDnoisrevnocepyT 94.7

EMIT_OT_TNIUnoisrevnocepyT 24.7

EMIT_OT_TNIDUnoisrevnocepyT 7.6

EMIT_OT_LAERnoisrevnocepyT 94.12

TD_OT_TNIDUnoisrevnocepyT 7.0

ETAD_OT_TNIDUnoisrevnocepyT 21.43

DOT_OT_TNIDUnoisrevnocepyT 19.41

TNI_CNURTnoisrevnocepyT 24.21

TNID_CNURTnoisrevnocepyT 94.12

TNIU_CNURTnoisrevnocepyT 24.21

TNIDU_CNURTnoisrevnocepyT 94.12

TNI_OT_DCB_WnoisrevnocepyT 53.31

TNI_OT_DCB_DnoisrevnocepyT 24.21

TNID_OT_DCB_WnoisrevnocepyT 24.81

TNID_OT_DCB_DnoisrevnocepyT 94.12

DCB_W_OT_TNInoisrevnocepyT 53.21

DCB_W_OT_TNIDnoisrevnocepyT 24.41

DCB_D_OT_TNInoisrevnocepyT 24.31

DCB_D_OT_TNIDnoisrevnocepyT 94.52
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1-1  Standard CPU Instruction Processing Speed Chart Standard

niseulavllA µ .s

egaugnaL emaN deepSgnissecorP

citemhtirA
noitcnuf

TNI_SBAeulavetulosbA 53.9

TNID_SBAeulavetulosbA 94.11

LAER_SBAeulavetulosbA 94.7

(toorerauqS √ TRQS) 94.316

NLmhtiragollarutaN 94.0071

GOLmhtiragolnommoC 94.6271

PXEtnenopxE 94.442

NISeniS 94.6583

SOCenisoC 94.6683

NATtnegnaT 94.6067

NISAeniscrA 94.6063

SOCAenisoccrA 94.6073

NATAtnegnatcrA 94.6082

DDAnoitiddA 12.0x)1-stupnifo.oN(+53.0

BUSnoitcartbuS 02.0

LUMnoitacilpitluM 41.01x)1-stupnifo.oN(+82.01

VIDnoisiviD 41.01

DOMredniamernoisiviD 41.01

TPXEtnenopxE 94.6022

EVOMevoM 65.0

GENnoitageN 94.7

gnirtstiB
noitcnuf

DROW_LHStfeltfihS 24.9

DROWD_LHStfeltfihS 65.9

DROW_RHSthgirtfihS 24.9

DROWD_RHSthgirtfihS 65.9

DROW_LORtfeletatoR 24.9

DROWD_LORtfeletatoR 65.01

DROW_RORthgiretatoR 24.9

DROWD_RORthgiretatoR 65.01

DNAtcudorplacigoL 70.0x)1-stupnifo.oN(+41.0

ROddalacigoL

ROXevisulcxE

TONnoitagenlacigoL 53.0

LOOB_TONnoitageN 24.0

DROW_TONnoitageN 53.0

DROWD_TONnoitageN 94.0
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1-1  Standard CPU Instruction Processing Speed ChartStandard

niseulavllA µ .s

egaugnaL emaN deepSgnissecorP

/noitceleS
nosirapmoc

noitcnuf

LOOB_LEStceleS 21.1

TNI_LEStceleS 50.1

TNID_LEStceleS 91.1

TNIU_LEStceleS 50.1

TNIDU_LEStceleS 91.1

LAER_LEStceleS 91.1

DROW_LEStceleS 50.1

DROWD_LEStceleS 91.1

EMIT_LEStceleS 91.1

GNIRTS_LEStceleS
fosrebmunlatoT(x46.0+74.78

)sretcarahcfo.oN

TNI_XAMeulavmumixaM 53.0x)1-stupnifo.oN(+94.0

TNID_XAMeulavmumixaM 94.0x)1-stupnifo.oN(+7.0

TNIU_XAMeulavmumixaM 53.0x)1-stupnifo.oN(+94.0

TNIDU_XAMeulavmumixaM 94.0x)1-stupnifo.oN(+7.0

LAER_XAMeulavmumixaM 24.41x)1-stupnifo.oN(+36.41

TNI_NIMeulavmuminiM 53.0x)1-stupnifo.oN(+94.0

TNID_NIMeulavmuminiM 94.0x)1-stupnifo.oN(+7.0

TNIU_NIMeulavmuminiM 53.0x)1-stupnifo.oN(+94.0

TNIDU_NIMeulavmuminiM 94.0x)1-stupnifo.oN(+7.0

LAER_NIMeulavmuminiM 24.41x)1-stupnifo.oN(+36.41

TNI_TIMILtimiL 89.0

TNID_TIMILtimiL 62.1

TNIU_TIMILtimiL 89.0

TNIDU_TIMILtimiL 62.1

LAER_TIMILtimiL 21.92

TG)>(nosirapmoC 94.0x)1-stupnifo.oN(+7.0

(nosirapmoC ≥ EG) 94.0x)1-stupnifo.oN(+7.0

QE)=(nosirapmoC 94.0x)1-stupnifo.oN(+7.0

(nosirapmoC ≤ EL) 94.0x)1-stupnifo.oN(+7.0

TL)<(nosirapmoC 94.0x)1-stupnifo.oN(+7.0

(nosirapmoC ≠ EN) 53.0x)1-stupnifo.oN(+65.0
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niseulavllA µ .s

egaugnaL emaN deepSgnissecorP

gnirtS
noitcnuf

NELhtgneLteG )sretcarahcfo.oN(x5.0+24.35

TFELgnirts-bustfelteG )tcartxeotsretcarahcfo.oN(x41.0+)sretcarahcfo.oN(x5.0+89.38

THGIRgnirts-busthgirteG )tcartxeotsretcarahcfo.oN(x41.0+)sretcarahcfo.oN(x5.0+89.58

DIMgnirts-buselddimteG )tcartxeotsretcarahcfo.oN(x41.0+)sretcarahcfo.oN(x5.0+89.78

TACNOCetanetacnoC
tupnifosrebmunlatoT(x5.0+)tupnifosretcarahcfo.oN(x04+91.94

fosretcarahcfo.oN(x41.0+)tupnifosretcarahcfo.oN(x)sretcarahc
)tuptuo

TRESNIgnirtstresnI )sretcarahctuptuofo.oN(x46.0+91.831

ETELEDgnirtseteleD 41.0+)eteledotsretcarahcfo.oN(+)sretcarahctupnifo.oN(x5.0+67.011
)sretcarahctuptuofo.oN(x

ECALPERgnirtsecalpeR -tnamecalperfosretcarahcfo.oN(x5.0+)sretcarahctupnifo.oN(+74.931
)sretcarahctupnifo.oN(x41.0+)sretcarahctnemecalperfo.oN

DNIFgnirtSdniF dnocesfosretcarahcfo.oN+tupnitsriffosretcarahcfo.oN(x5.1+36.29
)tupni

GNIRTS_TG)>(gnirtSerapmoC latoT(x5.0+)tuptuositlusernosirapmocerehwnoitisoP(x3.2+65.99
)sretcarahctupnifosrebmun

(gnirtSerapmoC ≥ GNIRTS_EG)

GNIRTS_QE)=(gnirtSerapmoC latoT(x5.0+)tuptuositlusernosirapmocerehwnoitisoP(x5.3+65.99
)sretcarahctupnifosrebmun

(gnirtSerapmoC ≤ ) GNIRTS_EL

(gnirtSerapmoC ≤ GNIRTS_TL) latoT(x5.0+)tuptuositlusernosirapmocerehwnoitisoP(x3.2+65.99
)sretcarahctupnifosrebmun

(gnirtSerapmoC ≠ ) GNIRTS_EN

epytemiT
atad

noitcnuf

T_T_DDAemitddA 89.0

T_DT_DDAemitddA 86.03

T_TD_DDAemitddA 74.61

T_T_BUSemittcartbuS 84.0

D_D_BUSemittcartbuS 91.91

T_DT_BUSemittcartbuS 69.03

DT_DT_BUSemittcartbuS 91.91

T_TD_BUSemittcartbuS 74.61

TD_TD_BUSemittcartbuS 91.91

N_T_LUMemitylpitluM 19.81

R_T_LUMemitylpitluM 50.18

N_T_VIDemitediviD 19.51

R_T_VIDemitediviD 50.131

D_D_TACNOCemitetanetacnoC 89.0

DOT_OT_TDOTotTDtrevnoC 19.41

ETADotTDtrevnoC
ETAD_OT_TD

89.93
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niseulavllA µ .s

egaugnaL emaN deepSgnissecorP

lanigirO
noitcnuf

DROW_TIBStibteS 94.0

DROWD_TIBStibteS 36.0

DROW_TIBRtibteseR 94.0

DROWD_TIBRtibteseR 36.0

DROW_TIBTtibtseT 65.0

DROWD_TIBTtibtseT 36.0

DROW_EDOCEDedoceD 53.8

DROWD_DROCEDedoceD 94.61

DROW_EDOCNEedocnE 53.01

DROWD_EDOCNEedocnE 94.81

DROW_TNUOCTIBtnuoctiB 53.01

DROWD_TNUOCTIBtnuoctiB 24.31

rebmunotgnirtstrevnoC
TNIU_OT_RTS

)sretcarahctupnifo.oN(x5.6+53.36

gnirtsotrebmuntrevnoC
RTS_OT_TNIU

)sretcarahctuptuofo.oN(x41.0+77.16

gnirtsotSIJ-tfihstrevnoC
RTS_OT_JS

)sretcarahctuptuofo.oN(x7+89.17

SIJ-tfihsotgnirtstrevnoC
JS_OT_RTS

)sretcarahctupnifo.oN(x5+7.86

NEL_ETYBhtgneletyB )sretcarahctupnifo.oN(x5.0+53.65

TNI_DNABDdnabdaeD 7.91

TNID_DNABDdnabdaeD 19.12

LAER_DNABDdnabdaeD 19.33

TNI_SAIBsaiB 7.22

TNID_SAIBsaiB 19.42

LAER_SAIBsaiB 19.82

liocecneuqespetS
CS/LIOC_CS

50.91/89.81

yrrachtiwnoitiddatib-23
OCDA/CDA

91.02/91.02

worrobhtiwnoitcartbustib-23
OBBS/BBS

91.12/91.12

noitacilpitlumtib-46
ULUM/LLUM

19.13/19.13

UVID/LVIDnoisividtib-46 62.24/62.24

yrrachtiwstib-23tfeltfihS
OCLS/CLS

65.71/48.81

yrrachtiwstib-23thgirtfihS
OCRS/CRS

65.71/48.81

dradnatS
noitcnuf

kcolb

RSpolf-pilfteserteS 03

SRpolf-pilftes-teseR 03

GIRT_RreggirtegdegnisiR 23

GIRT_FreggirtegdegnillaF 23

UTCretnuocpU 93ot53

DTCretnuocnwoD 93ot53

DUTCretnuocnwodpU 54ot04
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niseulavllA µ .s

egaugnaL emaN deepSgnissecorP

dradnatS
kcolbnoitcnuf

PTesluP 54ot33

NOTremityaled-nO 24ot73

FOTremityaled-ffO 24ot23

CTRkcolcemit-laeR 93

lanigirO
kcolbnoitcnuf

TCRretnuocgniR 24ot63

RMTremitgnitargetnI 44ot43

RMelbareggirteR 74ot83

NEPO_MlennahcnepO

012:tseuqerNEPOtA
56:emitesnopseR,93:emitgnitiawesnopseR

291:tseuqerESOLCtA
47:emitesnopseR,04:emitgnitiawesnopseR

DNES_MegassemdneS ,)sdrowdnesfo.oN(x41.0+091:tseuqertA
93:emitesnopseR,53:emitgnitiawesnopseR

EVIECER_MegassemevieceR ,43:emitgnitiawesnopseR,961:tseuqertA
)sdroweviecerfo.oN(41.0+68:emitesnopseR

LOOB_DAERdaertceriD
,)stibtseuqereviecerfo.oN(x4+312:tseuqertA

,53:emitgnitiawesnopseR
)stibeviecerfo.oN(x01+75:emitesnopseR

DROW_DAERdaertceriD
,)sdrowtseuqereviecerfo.oN(x3+112:tseuqertA

,53:emitgnitiawesnopseR
)sdrowdnesfo.oN(x7+06:emitesnopseR

LOOB_ETIRWetirwtceriD ,)stibdnesfo.oN(x7+032:tseuqertA
54:emitesnopseR,73:emitgnitiawesnopseR

DROW_ETIRWetirwtceriD ,)sdrowdnesfo.oN(x41.0+712:tseuqertA
94:emitesnopseR,73:emitgnitiawesnopseR

DAER_RdaeratadetomeR ,93:emitgnitiawesnopseR,232:tseuqertA
)sdroweviecerfo.oN(x41.0+39:emitesnopseR

ETIRW_RetirwatadetomeR ,)sdrowdnesfo.oN(x41.0+152:tseuqertA
87:emitesnopseR,93:emitgnitiawesnopseR

DAER_FdaeratadeliF ,53:emitgnitiawesnopseR,861:tseuqertA
)sdroweviecerfo.oN(x41.0+851:emitesnopseR

ETIRW_FetirwatadeliF ,)sdrowdnesfo.oN(x41.0+872:tseuqertA
95:emitesnopseR,63:emitgnitiawesnopseR

S_T_TXEtes&tsetnoisnetxE -

TSFFerotseliflaitneuqeS )sdrowfo.oN(x41.0+18

OFIFtsrifdaoleliflaitneuqeS )sdrowfo.oN(x41.0+18

OLIFtsaldaoleliflaitneuqeS )sdrowfo.oN(x41.0+18

TNID_RETLIFretliF 712ot101

LAER_RETLIFretliF 182

TNID_TNIetargetnI 612ot201

LAER_TNIetargetnI 932

TNID_FIDetaitnereffiD 48

LAER_FIDetaitnereffiD 952

TNC_ESLUPtnuocesluP 94ot64

TUO_ESLUPtuptuoesluP 75ot54

MWPesluP 94ot44

CTR_WH)kcolcemit-laeR(CTRerawdraH 57ot33

S_Ttes&tseT 74

GHC_KNABknabegnahC 451ot16

Processing speed of <SFC elements>
For SFC elements, only steps that are currently active are
executed.  Consequently, it is difficult to discuss the
processing speed of SFC elements using only the worksheet
on which the SFC elements are programmed.  When it is

necessary to grasp processing speed, it is recommended
that the processing speed be measured by using an actual
machine.
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Appendix 2  Setting High-performance CPU Takt
Periods

On the SX bus, data is exchanged between the CPU and I/O
modules in synchronization with the Takt period.  The
application program on the CPU module performs 1) I/O
data input updating, 2) arithmetic operations, and 3) I/O data
output updating in execution units called tasks (default task,
periodic task, and event task).  These operations are carried
out concurrently with data exchange over the SX bus.

This appendix introduces approximation formulas for
calculating the scan time for each takt period.  Basically, the
Takt period of the SX bus is dependent on the system
configuration.  In a system that requires a task period which
is based on the Takt period, the Takt period depends on the
number of steps of the application.  To obtain an exact
execution time, it is necessary to measure it on an actual
machine.

<System configuration that depends on the Takt period>
• Number of I/O points • Number of CPUs

• Number of remote I/O master modules• Number of communication modules

(1) Approximation formulas for calculating the Takt
period from the system configuration data

Takt period T (µ s)

1) 1 CPU + direct I/O configuration: T = Tb [Base time
(Tb) based on the number of direct connection input/
output points]

O/Inoitcennoctceridfo.oN
)stniop(stniop

0 23 821 652 215 4201 8402 2703 6904 4416 2918

(bTemitesaB µ )s 814 405 705 015 655 596 2401 8831 0251 1171 1191

The above numbers are based on the assumption that the
ratio of I/O input to I/O output is 1 to 1.  The more outputs

there are, the longer the base time is, and vice versa.  The
range of fluctuation is approximately ± 20%.

Note: 1) 0.5 ms tact period is possible under the condition that there is a  single CPU, the number of direct connection I/O
points is 256 or less, and no communication module is used.

2) The user can select a Takt period from 0.5, 1, 2, 3, ..., 18, 19, and 20 ms.  The user should select a value that is
obtained by rounding up the corresponding value listed in the above table.

2) Multi-CPU configuration: [No. of CPUs: n]
• T= Tb + 210n (No. of direct connection input/output
        points: 2048 or less)
• T= Tb + 200n + 190 (No. of direct connection
        input/output points: more than 2048)

3) Single CPU + remote I/O: [No. of remote I/O master
    modules: m]
• T= Tb + 250n + 430 (No. of direct connection

  input/output points: 2048 or less)
• T= Tb + 280n + 730 (No. of direct connection

  input/output points: more than 2048)

4) Multi-CPU + remote I/O: [No. of CPUs: n, number
    of remote I/O master modules: m]
• T= Tb + 340n + 200m + 400 (No. of direct connection

  input/output points: 2048 or less)
• T= Tb + 405n + 260m + 340 (No. of direct connection

  input/output points: more than 2048)

5) When communication modules are added to 1 CPU +
direct connection I/O (1): [No. of communication
module: p]

• T = Tb + 40p + 250

6) When communication modules are added to
configurations
((2) to (4)): [No. of communication modules: p]
• T = (Time calculated for ((2) to (4)) + 85p [when there is no

 remote master module]
• T = (Time calculated for ((2) to (4)) + 128p [when there is a

  remote master module]

Note: 3) 2048 points / 1 line is assumed for remote I/O.
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Note: 3) Since processing an operand that has two or more variable elements such as an array, structure, or character
string involves multiple memory accesses, it is necessary to take the time increments associated with the multiple
memory accesses into consideration when computing the execution time of an instruction having such an operand.

(3) Sample time calculations

1) Single CPU

emiTnacS
)emiTtkaT(

noitarugifnoCmetsyS emiTlortnoCUOP
)sTCF/sBF/sGPfo.oN(

emiTelbatucexEmargorP
)spetssn02ni(

sm5.0
eludomnoitacinummoc(eludom1...UPC

)delbasid
stniop652...O/InoitcennoctceriD

86 µs
)4/4/4(

421 µs
)spetsk6(

sm1
eludom1...UPC

stniop4201...O/InoitcennoctceriD
631 µs

)8/8/8(
214 µs

)spetsk02(

sm2

eludom1...UPC
stniop8402...O/InoitcennoctceriD

084 µs
)23/23/61(

678 µs
)spetsk24(

eludom1...UPC
stniop8402...eludom1...O/IetomeR

084 µs
)23/23/61(

678 µs
)spetsk24(

eludom1...UPC
stniop6904:seludom2...O/IetomeR

stniop8402...O/InoitcennoctceriD
084 µs

)23/23/61(
294 µs

)spetsk42(

(2) Formula for calculating the performance when
scanning by the Takt period

Computing time
= [Takt period] - [SBM overhead time (200µs)] - [I/O refresh time] - [POU control time]

• I/O refresh time = (2n + m + 60) µs
[n: number of I/O modules, m: total number of I/O words]

• POU control time
= PG control time + user FB control time + user FCT control time
= (4a + 6b + 7c) µs
[a: No. of PGs, b: No. of user FB calls, c: No. of user FCT calls]

Computing time
= [Takt period] - (2n + m + 60) - (4a + 6b + 7c) µs

No. of program steps = [computing time / single instruction execution time / 1024 ] k steps
No. of program steps = [computing time / 20.48] k steps [when single instruction execution time = 20ns]

= [computing time / 61.44] k steps [when single instruction execution time = 60ns]

Note: 1) Refer to Appendix 1, “Instruction Processing Speed Chart,” for the execution time of the individual instructions.
 2) The instruction execution time varies depending on the time required to access the memory to which variables to be

processed are assigned.  Consequently, it is necessary to add the following access time increments to the
instruction execution time according to the number of variables that the instruction accesses.
The memory access times are calculated as follows:

1) I/O memory and standard memory (high speed):
Base time (20ns)

2) Standard memory, retained memory, user FB
memory, system FB memory, system memory:
Add 40ns.

3) Memory in another CPUs access via the
processor bus: 3µs
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2) Multi-CPU configuration

emiTnacS
)emiTtkaT(

noitarugifnoCmetsyS emiTlortnoCUOP
)sTCF/sBF/sGPfo.oN(

emiTelbatucexEmargorP
)spetssn02ni(

sm4

seludom4...UPC
stniop6904:seludom2...O/IetomeR

stniop8402:O/InoitcennoctceriD

084 µs
)23/23/61(

2942 µs
)4xk121=spetsk484(

seludom4...UPC
stniop6904:seludom2...O/IetomeR

stniop4201:O/InoitcennoctceriD
seludom2...seludomnoitacinummoC

084 µs
)23/23/61(

0262 µs
)4xk721=spetsk805(

(4) Estimation of the Takt periods in the 1 to 1 warm
standby duplex system

In the 1 to 1 warm standby system, the Takt time is longer
than that in the ordinary multi-CPU system. This is because,
in this system, equalized data should be transferred between
the operating and waiting CPUs. The estimate expression is

described below. In the expression, the large Takt times are
used for duplex system Takt time
1 (TR1) and duplex system Tact time 2 (TR2).

Duplex system Takt time 1: TR1 [µs]
TR1 = Usual Takt time note) + 596 x N + 430 (No. of directly connected I/Os: 2048 or less)
TR1 = Usual Takt time note) + 626 x N + 730 (No. of directly connected I/Os: more than 2048)
N: No. of pairs in the duplex system

Note: The usual Takt time is the time found by expression (1). The number of CPUs can be calculated using the number of
CPU pairs in the duplex system.

Duplex system Takt time 2: TR2 [µs]
TR2 = (I/O refresh time) + TDMA + TCPY + 200 [µs]
• I/O refresh time : (2n + m + 60) [É s] [n: No. of I/O modules, m: Total No. of I/O words]
• TDMA = [(No. of SX bus modules excluding CPUs) + (No. of CPU modules) x 2 + (No. of remote master modules x 55)
              + (No. of total words for all connected/remote I/Os) + 512] x 0.5 [µs]

TCPY = (No. of  words for equalized variables in high-speed, standard, retain memory areas) x 0.3
+ (No. of words for user retain variables) x 0.35
+ (No. of edge detection instructions and counter instructions) x 0.3
+ (No. of timer instructions) x 0.45
+ 10 [µs]
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Appendix 3  Setting Standard CPU Takt Periods

On the SX bus, data is exchanged between the CPU module
and I/O module in synchronization with the Takt period. For
the application program on the CPU module, I/O data input
update, arithmetical operations, and I/O data output update
are performed in each task (process unit) in parallel with
data exchange on the SX bus.
The standard CPU divides system software in one Takt
period into the processes executed in every Takt period as

well as those executed whenever an application is executed
or a default task has been done.  The loader process is
performed in one excessive Takt period. The estimate
expression of the scan time for each Takt period is shown
below. The Takt period depends on the system configuration.
Execution of system software also depends on the Takt
period. Thus, the executable Takt periods must be set by
system software.

<System configuration components depending on the
Takt period>

• No. of I/O points
• No. of remote I/O modules
• No. of stations simultaneously issuing loader
   command

The Takt period can be selected among 1, 2, 3, ...9, 10ms.
(1) The Takt period calculated is based on SX bus
performance (No. of I/O modules) and (2) the necessary Takt

period based on the run time of system software, whichever
is larger, is determined by truncation

(1) The Takt period calculated is based on SX bus
performance (No. of I/O modules)

1) One CPU + Connected I/O : T = Tb

stniopO/Idetcennocfo.oN 0 23 821 652 215 4201 8402 2703 6904 4416 2918

(bTemitesaB µ )s 814 405 705 015 655 596 2401 8831 0251 1171 1191

The times listed above are calculated under the condition
that the ratio of I/O input to output = 1 : 1.  The time
increases with an increased number of outputs and

decreases with a reduced number of outputs. Its fluctuation
ranges from + 20% to -20%.

2) One CPU + remote I/O mater: [No. f remote I/O
masters]

• T = Tb + 250 m + 430 (No. of direct connection input/
           output points: 2048 or less)

• T = Tb + 280 m + 730 (No. of direct connection input/
           output points: more than 2048)

Note: 2048 points/1 line is assumed for remote I/O.

(2) The necessary Takt period based on the run time of
system software

System software processes I/O transmission, tasks, and
loader commands. Any of these processes should be done
in one Takt period.  Based on the number of stations

simultaneously issuing the loader commands, recommended
preset times and calculation times (the application program
processing time) for the Takt periods are shown below.

)sm(emittkaTdednemmoceR 1 2 3 4 5 6 7 8

ylsuoenatlumissnoitatsfo.oN
sdnammocredaolgniussi

1 4 61 72 72 72 72 72

(emitnoitaluclaC µ )s 904 9021 9002 9082 9063 9044 9025 9006

Note: The stations simultaneously issuing loader commands include the loader, PODs, and the modules associated with
message-related instructions (if the module has two ports, they are both counted.)

Key-point:

• To execute the task processes in synchronization with the Takt periods, the application program should be written so that it 
does not use more than the calculation time listed below.

• Compared with the recommended Takt time, even when the number of stations simultaneously issuing the loader commands 
is smaller, the calculation time does not vary. (The responsibility to the loader commands improves.)
Compared with the recommended Takt time, when the number of stations simultaneously issuing the loader commands is 
larger, the calculation time is reduced. (The responsibility to the loader commands deteriorates.)
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Appendix 4  Calculating the Size of Arrays
and Structures

Boundary consideration
The starting address of an array or structure assigned a
2-word boundary.  The boundary of the individual data item

varies according to the data type established before the data
is defined.

ataDegatSgnidecerP

atadtiB ataddroW ataddrowelbuoD

atadtiB drowemasnihtiW yradnuobdroW yradnuobdroW

ataddroW yradnuobdroW yradnuobdroW yradnuobdroW

ataddrowelbuoD yradnuobdrowelbuoD yradnuobdrowelbuoD yradnuobdrowelbuoD

TYPE (No. of occupied words)
b1 : BOOL ; 1/16
b2 : BOOL ; 1/16
b3 : UINT ; 1
b4 : TIME ; 2
b5 : WORD ; 1
b6 : INT ; 1
b7 : BOOL ; 1/16
b8 : WORD ; 1

Total 6 + 3/16     7 + (1) = 8 words
(Note)

TYPE (No. of occupied words)
a1 : BOOL ; 1/16
a2 : BOOL ; 1/16
a3 : INT ; 1
a4 : DINT ; 2
a5 : WORD ; 1
a6 : BOOL ; 1/16
a7 : I NT ; 1
a8 : DWORD ; 2

END_TYPE

Total 7 + 3/16 = 8 words

Note: The structure is adjusted so that the total of the sizes is an even-number word.

Example 1)

Example 2)

How to calculate the size of arrays and structures is shown
below.

Size of Data Occupied by the Data Types

epyTataD sdrowdeipuccO

tiB
LOOB .sselrostib61signirtstibehtfidrow1

yreverofdeipuccosidrow1,stib61nahtregnolsignirtstibehtfI
.tnemgarftibgniniamerehtrofdeipuccosidrowrehtonA.stib61

droW DROW,TNIU,TNI drow1

sdrow2
,DROWD,LAER,TNIDU,TNID

TD,DOT,ETAD,EMIT
sdrow2

C
urrent



Appendix 5  Accessing the Processor Bus

Note: The standard CPU does not support processor bus access.
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Appendix 5  Accessing the Processor Bus

The processor bus can be used to read and write memory between CPUs in the multi-CPU system and to read and write
memory between the CPU and the P/PE-link memory.

Power supply

CPU

I/O

"0"
CPU
"1"

I/O I/O I/O

Standard memory

Processor bus

%MW0.1.2048 %MW1.1.2048.0

%MW0.1.2048

Standard memory

%MW1.1.2048

CPU0 CPU1

60ns

3µs

<Access time to each memory from an application (CPU)>
The access time to each memory in or out of the CPU is shown below.

yromemdesseccA )drow/(emitsseccA

)7402.1WM%ot0.1WM%(UPC-flesniyromemdeeps-hgiH sn02

UPC-flesniesohtnahtrehtoyromeM sn06

)Q/I(aeraO/I sn02

)1etoN(metsysUPC-itlumaniUPCrehtoynaniyromeM 3µ )2etoN(s

yromemknil-EP/P 3µ )2etoN(s

Note: 1) The high-speed memory area cannot be accessed in any other CPU.
2) The access time through the processor bus.
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<Considerations in reading /writing memory through the
processor bus>
The processor bus cannot be accessed simultaneously by
more than one CPU. If more than one CPU accesses the
processor bus simultaneously, it can be sequentially used by

the CPUs starting from the one with the highest priority
assigned. The CPU with a lower priority waits for a long time.
Any such delay affects the CPU processing speed.

CPU0 CPU1

Processor bus

CPU2 CPU3

xx

Note: The priority is determined in the ascending order of numbers, with the highest priority assigned to the smallest one.

(Example)
In the example below, a multi-CPU system consisting
of four CPUs is shown. With reference to this example,

the relationship between processor bus access and
the CPU scan time is described.

1) When CPU1, CPU2, and CPU3 simultaneously
access CPU0 memory, the first CPU1 with the
highest priority has initial access to it. CPU2 and
CPU3 are kept waiting.

2) The scan times for CPU2 and CPU3 are delayed
by the CPU1 access time.

3) When CPU1 access is complete, the CPU2 with
the secondly highest priority tries to gain access
to CPU0 memory. CPU3 must wait further.

4) When CPU2 access is complete, CPU3 starts
gaining access to memory.   (Note)

CPU0
Memory

CPU1

CPU2

CPU3

Access START (1) Access 
completion

Access START (3)

Access WAIT (1)

Access START (4)

Access WAIT (1)

(2)

(2)

(3)

Scan time

Scan time

Scan time

t

t

t

indicates the processor bus access time.

Note: If CPU1 attempts access 
before CPU3 access to 
CPU0 is complete, CPU3 
must wait further, resulting 
in scan time deferred for 
a longer time.

indicates the waiting time when any other CPU is accessing the 
processor bus memory.
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Key-point:

• In the multi-CPU system and P/PE-link system, design the system to minimize the number of accesses to the processor bus.
The recommended number of accesses is 128/ms.
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Reserved words cannot be used for variable and data
names. These reserved words include the following, such as

function names and function block names.

esacreppU esacrewoL

lobmyS )

A

SBA
(SBA
SOCA

(SOCA
DDA

(DDA
DNA

(DNA
NDNA

(NDNA
YNA

TIB_YNA
ETAD_YNA

TNI_YNA
MUN_YNA

LAER_YNA
YARRA

NISA
TA

NATA

sba
(sba
soca
(soca

dda
(dda

dna
(dna
ndna
(ndna

yna
tib_yna

etad_yna
tni_yna
mun_yna
laer_yna

yarra
nisa

ta
nata

B

LOOB
#LOOB
8LOOB

YB
ETYB

#ETYB

loob
#loob
8loob

yb
etyb
#etyb

C

LAC
CLAC

NCLAC
ESAC

TACNOC
(TACNOC

NOITARUGIFNOC
TNATSNOC

SOC
(SOC

VSC

lac
clac
nclac
esac

tacnoc
(tacnoc

noitarugifnoc
tnatsnoc

soc
(soc

vsc

D

ETAD
#ETAD

EMIT_DNA_ETAD
#EMIT_DNA_ETAD

ETELED
(ETELED

ECIVED
TNID

#TNID
VID

(VID
NA_T_VID
NA_T_VID

OD
TD

#TD
DROWD

#DROWD

etad
#etad

emit_dna_etad
#emit_dna_etad

eteled
(eteled

ecived
tnid
#tnid

vid
(vid

na_t_vid
na_t_vid

od
td
#td

drowd
#drowd

esacreppU esacrewoL

E

YRATNEMELE
ESLE

FIESLE
NE

ESAC_DNE
ROF_DNE

FI_DNE
MARGORP_DNE

TAEPER_DNE
TCURTS_DNE

EPYT_DNE
RAV_DNE

ELIHW_DNE
ONE

MUNE
QE

(QE
TIXE
PXE

(PXE
TPXE

(TPXE

yratnemele
esle

fiesle
ne

esac_dne
rof_dne

fi_dne
margorp_dne

taeper_dne
tcurts_dne

epyt_dne
rav_dne

elihw_dne
one
mune

qe
(qe
tixe
pxe
(pxe
tpxe
(tpxe

F

ESLAF
DNIF

(DNIF
ROF

NOITCNUF
KCOLB_NOITCNUF

eslaf
dnif
(dnif

rof
noitcnuf

kcolb_noitcnuf

G

EG
(EG

TG
(TG

eg
(eg

tg
(tg

I

FI
TRESNI

(TRESNI
TNI

#TNI

fi
tresni
(tresni

tni
#tni

J
PMJ

CPMJ
NCPMJ

pmj
cpmj
ncpmj

L

DL
NDL

EL
(EL

TFEL
(TFEL

NEL
(NEL
TIMIL

(TIMIL
TNIL

#TNIL
NL

(NL
GOL

(GOL
LAERL
#LAERL

TL
(TL

DROWL
#DROWL

dl
ndl

el
(el
tfel
(tfel

nel
(nel
timil
(timil

tnil
#tnil

nl
(nl
gol
(gol
laerl
#laerl

tl
(tl

drowl
#drowl
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esacreppU esacrewoL

M

XAM
(XAM

DIM
(DIM

NIM
(NIM
DOM

(DOM
EVOM

(EVOM
LUM
(LUM

NA_T_LUM
(NA_T_LUM

XUM
(XUM

xam
(xam

dim
(dim

nim
(nim
dom
(dom
evom
(evom

lum
(lum

na_t_lum
(na_t_lum

xum
(xum

N

EN
(EN
TON

(TON

en
(en
ton
(ton

O

FO
RO

(RO
NRO

(NRO

fo
ro
(ro
nro
(nro

P
DDP

MARGORP
ddp

margorp

R

R
LAER
#LAER

TAEPER
ECALPER

(ECALPER
ESRUOSER

TER
NIATER

CTER
NCTER

NRUTER
THGIR

(THGIR
LOR
(LOR

ROR
(ROR

r
laer
#laer

taeper
ecalper
(ecalper
esruoser

ter
niater

cter
ncter
nruter

thgir
(thgir

lor
(lor
ror
(ror

esacreppU esacrewoL

S

S
LES
(LES

LHS
(LHS

RHS
(RHS

NIS
(NIS
TNIS

#TNIS
TRQS

(TRQS
TS

NTS
GNIRTS

#GNIRTS
ELDNAH_GNIRTS

TCURTS
BUS

(BUS
T_T_BUS

(T_T_BUS

s
les
(les
lhs
(lhs
rhs
(rhs

nis
(nis
tnis
#tnis
trqs
(trqs

ts
nts

gnirts
#gnirts

eldnah_gnirts
tcurts

bus
(bus

t_t_bus
(t_t_bus

T

#T
ELBAT

KSAT
NEHT
EMIT

#EMIT
YAD_FO_EMIT

#YAD_FO_EMIT
OT

DOT
#DOT
EURT
EPYT

#t
elbat
ksat
neht
emit
#emit

yad_fo_emit
#yad_fo_emit

ot
dot
#dot
eurt
epyt
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esacreppU esacrewoL

U

TNIDU
#TNIDU

TNIU
#TNIU
TNILU

#TNILU
LITNU
TNISU

#TNISU

tnidu
#tnidu

tniu
#tniu
tnilu
#tnilu
litnu
tnisu
#tnisu

V

RAV
ETACILPUD_RAV
LANRETXE_RAV

BF_LANRETXE_RAV
GP_LANRETXE_RAV

LABOLG_RAV
BF_LABOLG_RAV
GP_LABOLG_RAV

TUO_NI_RAV
TUPNI_RAV

TUPTUO_RAV

rav
etacilpud_rav
lanretxe_rav

bf_lanretxe_rav
gp_lanretxe_rav

labolg_rav
bf_labolg_rav
gp_labolg_rav

tuo_ni_rav
tupni_rav

tuptuo_rav

W

THGIEW
#THGIEW

ELIHW
DROW

#DROW

thgiew
#thgiew

elihw
drow
#drow

X

ROX
(ROX
NROX

(NROX

rox
(rox
nrox
(nrox

List of Reserved Words



Gate City Ohsaki, East Tower, 11-2, Osaki 1-chome, Shinagawa-ku, Tokyo, 141-0032, Japan
Phone: +81-3-5435-7135 ~ 8
Fax: +81-3-5435-7456 ~ 9
URL http://www.fujielectric.co.jp/fcs/eng/

Information in this manual is subject to change without notice.


	Instructions Cover (FEH200b)
	Preface
	Safety Precautions
	Revision
	Contents
	Section 1  Specifications 
	1-1  Specifications   
	1-1-1 High-performance CPU (SPH300) 
	1-1-2 Standard CPU (SPH200) 
	1-1-3 Software PLC (SPS) 

	1-2  Memory 
	1-2-1 Memory map 
	(1) NP1PS-32 (High-performance CPU) 
	(2) NP1PS-74 (High-performance CPU) 
	(3) NP1PS-117R (High-performance CPU) 
	(4) NP1PH-16 (Standard CPU) 
	(5) NP1PH-08 (Standard CPU) 
	(6) NP4P-SPS (Software PLC) 

	1-2-2 Input/output memory area (512 words) 
	1-2-3 Standard memory area 
	1-2-4 Retain memory area 
	1-2-5 User FB instance memory area 
	1-2-6 System FB instance memory area 
	1-2-7 Initialization area 
	1-2-8 System memory area (512 words) 
	(1) System memory  
	(2) Resource operating status %MW10.0 (Read only) 
	(3) Resource switch / User ROM state %MW10.1 (Read only) 
	(4) Resource fatal fault factor %MW10.2 (Read only) 
	(5) Resource nonfatal fault factor %MW10.4 (Read only) 
	(6) CPU error factor %MW10.6 (Read only) (Not supported by SPS)  
	(7) Memory error factor %MW10.8, %MW10.9 (Read only) (Not supported by SPS)  
	(8) SX bus error factor %MW10.10,  %MW10.11 
	(9) Application error factor %MW10.12, %MW10.13 (Read only) 
	(10) User fatal fault %MW10.14 to %MW10.16 
	(11) User nonfatal fault %MW10.18 to %MW10.20 
	(12) System definition error factor %MW10.22 to %MW10.29 (Read only) 
	(13) Application program error factor %MW10.38, %MW10.39 
	(14) Annunciator relay %MW10.42, %MW10.43 
	(15) Duplex annunciator relay %MW10.46, Duplex operation mode %MW10.47 (Read only)  (Not supported by SPH200, and SPS)  
	(16) Resource configuration/operation information %MW10.48, %MW10.49 (Read only)  (only for SPH300)  
	(17) Resource configuration/fault information  %MW10.50, %MW10.51 (Read only) 
	(18) SX bus configuration information %MW10.52 to %MW10.67 (Read only) 
	(19) SX bus fault information %MW10.68 to %MW10.83 (Read only) 
	(20) SX bus-connected module fail-soft information %MW10.84 to %MW10.99 (Read only) 
	(21) Remote I/O master 0 I/O module configuration/fault information  %MW10.128 to %MW10.143 (Read only) 
	(22) Remote I/O master 1 I/O module configuration/fault  information %MW10.144 to %MW10.159 (Read only) 
	(23) Remote I/O master 2 I/O module configuration/fault  information %MW10.160 to %MW10.175 (Read only) 
	(24) Remote I/O master 3 I/O module configuration/fault  information %MW10.176 to %MW10.191 (Read only) 
	(25) Remote I/O master 4 I/O module configuration/fault  information %MW10.192 to %MW10.207 (Read only) 
	(26) Remote I/O master 5 I/O module configuration/fault  information %MW10.208 to %MW10.223 (Read only) 
	(27) Remote I/O master 6 I/O module configuration/fault  information %MW10.224 to %MW10.239 (Read only) 
	(28) Remote I/O master 7 I/O module configuration/fault  information %MW10.240 to %MW10.255 (Read only)  
	(29) Configuration information of all module |in the resource  %MW10.300 to %MW10.315 (Read only)  (only for SPS)  
	(30) Fault information of all module |in the resource (Read only)  %MW10.316 to %MW10.331 (Read only)  (only for SPS)  
	(31) Remote I/O master board 0-|I/O module configuration / fault information  %MW10.360 to %MW10.375 (Read only)  (only for SPS
	(32) Remote I/O master board 1-|I/O module configuration / fault information  %MW10.376 to %MW10.391 (Read only)  (only for SPS
	(33) Remote I/O master board 2-|I/O module configuration / fault information  %MW10.392 to %MW10.407 (Read only)  (only for SPS
	(34) Remote I/O master board 3-|I/O module configuration / fault information  %MW10.408 to %MW10.423 (Read only)  (only for SPS
	(35) SX bus transmission error rate information %MW10.508 to %MW10.511 (Read only) 

	1-2-9 Temporary areas 
	(1) Using temporary areas 
	(2) Restrictions on a temporary size 
	(3) Using a temporary area 


	1-3  Input/output Address Assignment   
	1-3-1 Address assignment example 
	1-3-2 Address assignment conventions 
	1-3-3 Assigning input/output addresses to an  application program 

	1-4  Variables 
	1-4-1 What is a variable? 
	1-4-2 Memory assignment 
	1-4-3 Local variables and global variables 
	1-4-4 Variable declaration 
	(1) Types of variable declaration statements 
	(2) AT specification variables (position variables) 
	(3) Symbolic variables 
	(4) Retain variables 
	(5) Initialization variable 
	(6) Restrictions on variable names 


	1-5  Data Types 
	1-5-1 Organization of data types 
	1-5-2 Basic data types 
	1-5-3 Derived data types 
	(1) Array data types 
	(2) Structured data types 
	(3) Restrictions on derived data types 


	1-6  Tasks 
	1-6-1 Task specifications 
	1-6-2 Types and operations of tasks 
	1-6-3 Example of periodic task operation 
	1-6-4 Example of event task operation 
	1-6-5 Task interrupt processing 

	1-7  Program Organization Units (POUs) 
	1-8  Calendar Function 
	1-8-1 Calendar’s value range 
	1-8-2 Calendar accuracy 
	1-8-3  Monitoring and setting up the calendar clock from the D300win 
	1-8-4 Monitoring and setting up the calendar clock  from an application program 
	1-8-5 Time adjustment function 

	1-9  Operating Flowchart 

	Section 2  Programming Languages 
	2-1  Types of Programming Languages 
	2-2  IL Language 
	2-2-1 IL instruction summary 
	2-2-2 IL language instructions  
	(1) Load      LD 
	(2) Load not      LDN  
	(3) Store      ST 
	(4) Store not      STN 
	(5) Set      S 
	(6) Reset      R 
	(7) Logical product      AND 
	(8) Logical product      AND( 
	(9) Logical inverted product      ANDN 
	(10) Logical inverted product      ANDN(  
	(11) Logical add      OR 
	(12) Logical add      OR( 
	(13) Logical inverted add      ORN 
	(14) Logical inverted add      ORN( 
	(15) Exclusive OR      XOR 
	(16) Exclusive OR      XOR( 
	(17) Exclusive NOR      XORN 
	(18) Exclusive NOR      XORN( 
	(19) Addition      ADD 
	(20) Addition      ADD( 
	(21) Subtraction      SUB 
	(22) Subtraction      SUB( 
	(23) Multiplication      MUL 
	(24) Multiplication      MUL( 
	(25) Division      DIV 
	(26) Division      DIV( 
	(27) Comparison      GT 
	(28) Comparison      GT( 
	(29) Comparison      GE 
	(30) Comparison      GE( 
	(31) Comparison      EQ 
	(32) Comparison      EQ( 
	(33) Comparison      NE 
	(34) Comparison      NE( 
	(35) Comparison      LE 
	(36) Comparison      LE( 
	(37) Comparison      LT 
	(38) Comparison      LT( 
	(39) Unconditional jump      JMP 
	(40) TRUE conditional jump      JMPC 
	(41) FALSE conditional jump      JMPCN 
	(42) Unconditional call      CAL 
	(43) TRUE conditional call      CALC 
	(44) FALSE conditional call      CALCN 
	(45) Unconditional return      RET 
	(46) TRUE conditional return      RETC 
	(47) FALSE conditional return      RETCN 


	2-3  ST Language 
	2-3-1 ST operators 
	2-3-2 ST statements 
	2-3-3 ST language statements 
	(1) Assignment statement (:=) 
	(2) IF statement 
	(3) CASE statement 
	(4) FOR statement 
	(5) WHILE statement 
	(6) REPEAT statement 
	(7) RETURN statement 
	(8) EXIT statement 


	2-4  LD Language 
	2-4-1 LD language  
	2-4-2 LD language instructions 
	(1) Normal open contact (NO contact), normal close contact (NC contact), and coil 
	(2) Inverted coil 
	(3) Set coil, reset coil 
	(4) Connector 
	(5) Jump 
	(6) Return 


	2-5  FBD Language 
	2-5-1 Function summary 
	(1) Symbols used in the function summary 
	(2) Describing a function in the IL language 
	(3) Describing a function in the ST language 
	(4) Specification of enable flags (EN/ENO) (only for SPH)  
	(5) Function summary 

	2-5-2 Function block summary 
	(1) Symbols used in the function block summary 
	(2) Describing a function block in the IL language 
	(3) Describing a function block in the ST language 
	(4) Function block summary 

	2-5-3 Type conversion functions 
	(1) Type conversion      DINT_TO_INT 
	(2) Type conversion      UINT_TO_INT 
	(3) Type conversion      UDINT_TO_INT 
	(4) Type conversion      REAL_TO_INT 
	(5) Type conversion      TIME_TO_INT 
	(6) Type conversion      WORD_TO_INT 
	(7) Type conversion      INT_TO_DINT 
	(8) Type conversion      UINT_TO_DINT 
	(9) Type conversion      UDINT_TO_DINT 
	(10) Type conversion      REAL_TO_DINT 
	(11) Type conversion      TIME_TO_DINT 
	(12) Type conversion      DWORD_TO_DINT 
	(13) Type conversion      INT_TO_UINT 
	(14) Type conversion      DINT_TO_UINT 
	(15) Type conversion      UDINT_TO_UINT 
	(16) Type conversion      REAL_TO_UINT 
	(17) Type conversion      TIME_TO_UINT 
	(18) Type conversion      WORD_TO_UINT 
	(19) Type conversion      INT_TO_UDINT 
	(20) Type conversion      DINT_TO_UDINT 
	(21) Type conversion      UINT_TO_UDINT 
	(22) Type conversion      REAL_TO_UDINT 
	(23) Type conversion      TIME_TO_UDINT 
	(24) Type conversion      DWORD_TO_UDINT 
	(25) Type conversion      DT_TO_UDINT   ( These functions are not supported in SPS.)  
	(26) Type conversion      DATE_TO_UDINT   ( These functions are not supported in SPS.)  
	(27) Type conversion      TOD_TO_UDINT   ( These functions are not supported in SPS.)  
	(28) Type conversion      INT_TO_REAL 
	(29) Type conversion      DINT_TO_REAL 
	(30) Type conversion      UINT_TO_REAL 
	(31) Type conversion      UDINT_TO_REAL 
	(32) Type conversion      TIME_TO_REAL 
	(33) Type conversion      WORD_TO_BOOL 
	(34) Type conversion      DWORD_TO_BOOL 
	(35) Type conversion      BOOL_TO_WORD 
	(36) Type conversion      DWORD_TO_WORD 
	(37) Type conversion      INT_TO_WORD 
	(38) Type conversion      UINT_TO_WORD 
	(39) Type conversion      BOOL_TO_DWORD 
	(40) Type conversion      WORD_TO_DWORD 
	(41) Type conversion      DINT_TO_DWORD 
	(42) Type conversion      UDINT_TO_DWORD 
	(43) Type conversion      INT_TO_TIME 
	(44) Type conversion      DINT_TO_TIME 
	(45) Type conversion      UINT_TO_TIME 
	(46) Type conversion      UDINT_TO_TIME 
	(47) Type conversion      REAL_TO_TIME 
	(48) Type conversion      UDINT_TO_DT   ( These functions are not supported in SPS.)  
	(49) Type conversion      UDINT_TO_DATE   ( These functions are not supported in SPS.)  
	(50) Type conversion      UDINT_TO_TOD   ( These functions are not supported in SPS.)  
	(51) Type conversion      TRUNC_INT 
	(52) Type conversion      TRUNC_DINT 
	(53) Type conversion      TRUNC_UINT 
	(54) Type conversion      TRUNC_UDINT 
	(55) Type conversion      W_BCD_TO_INT 
	(56) Type conversion      D_BCD_TO_INT 
	(57) Type conversion      W_BCD_TO_DINT 
	(58) Type conversion      D_BCD_TO_DINT 
	(59) Type conversion      INT_TO_W_BCD 
	(60) Type conversion      DINT_TO_W_BCD 
	(61) Type conversion      INT_TO_D_BCD 
	(62) Type conversion      DINT_TO_D_BCD 

	2-5-4 Arithmetic functions 
	(1) Absolute value      ABS_INT 
	(2) Absolute value      ABS_DINT 
	(3) Absolute value      ABS_REAL 
	(4) Square root      SQRT 
	(5) Natural logarithm      LN 
	(6) Common logarithm      LOG 
	(7) Exponent      EXP 
	(8) Sine      SIN 
	(9) Cosine      COS 
	(10) Tangent      TAN 
	(11) Arc sine      ASIN 
	(12) Arc cosine      ACOS 
	(13) Arc tangent      ATAN 
	(14) Addition       ADD 
	(15) Subtraction      SUB 
	(16) Multiplication      MUL 
	(17) Division      DIV 
	(18) Division remainder      MOD 
	(19) Exponent      EXPT 
	(20) Move       MOVE 
	(21) Negation      NEG 

	2-5-5 Bit string functions 
	(1) Shift left      SHL_WORD 
	(2) Shift left      SHL_DWORD 
	(3) Shift right      SHR_WORD 
	(4) Shift right      SHR_DWORD 
	(5) Rotate left      ROL_WORD 
	(6) Rotate left      ROL_DWORD 
	(7) Rotate right      ROR_WORD 
	(8) Rotate right      ROR_DWORD 
	(9) Logical product      AND 
	(10) Logical add      OR 
	(11) Exclusive      XOR 
	(12) Logical negation      NOT 
	(13) Negation      NOT_BOOL 
	(14) Negation      NOT_WORD 
	(15) Negation      NOT_DWORD 

	2-5-6 Selection/comparison functions 
	(1) Select      SEL 
	(2) Maximum value      MAX 
	(3) Minimum value      MIN 
	(4) Limit      LIMIT 
	(5) Comparison (>)      GT 
	(6) Comparison ( )      GE 
	(7) Comparison (=)      EQ 
	(8) Comparison ( )      LE 
	(9) Comparison (<)      LT 
	(10) Comparison ( )      NE 

	2-5-7 Character string functions  
	(1) Get length      LEN 
	(2) Get left sub-string      LEFT 
	(3) Get right sub-string      RIGHT 
	(4) Get middle sub-string      MID 
	(5) Concatenate      CONCAT 
	(6) Insert string      INSERT 
	(7) Delete string      DELETE 
	(8) Replace string      REPLACE 
	(9) Find string      FIND 
	(10) Compare string (>)      GT_STRING 
	(11) Compare string ( )      GE_STRING 
	(12) Compare string (=)      EQ_STRING 
	(13) Compare string ( )      LE_STRING 
	(14) Compare string (<)      LT_STRING 
	(15) Compare string ( )      NE_STRING 

	2-5-8 Time type data functions 
	(1) Add time      ADD_T_T 
	(2) Add time ADD_TD_T   ( These functions are not supported in SPS.)  
	(3) Add time      ADD_DT_T   ( These functions are not supported in SPS.)  
	(4) Subtract time      SUB_T_T 
	(5) Subtract time      SUB_D_D   ( These functions are not supported in SPS.)  
	(6) Subtract time      SUB_TD_T   ( These functions are not supported in SPS.)  
	(7) Subtract time      SUB_TD_TD   ( These functions are not supported in SPS.)  
	(8) Subtract time      SUB_DT_T   ( These functions are not supported in SPS.)  
	(9) Subtract time      SUB_DT_DT   ( These functions are not supported in SPS.)  
	(10) Multiply time      MUL_T_N 
	(11) Multiply time      MUL_T_R 
	(12) Divide time      DIV_T_N 
	(13) Divide time      DIV_T_R 
	(14) Concatenate time      CONCAT_D_D   ( These functions are not supported in SPS.)  
	(15) Convert DT to TOD      DT_TO_TOD   ( These functions are not supported in SPS.)  
	(16) Convert DT to DATE      DT_TO_DATE   ( These functions are not supported in SPS.)  

	2-5-9 Original FCTs (Functions) 
	(1) Set bit      SBIT_WORD 
	(2) Set bit      SBIT_DWORD 
	(3) Reset bit      RBIT_WORD 
	(4) Reset bit      RBIT_DWORD 
	(5) Test bit      TBIT_WORD 
	(6) Test bit      TBIT_DWORD 
	(7) Decode      DECODE_WORD 
	(8) Decode      DECODE_DWORD 
	(9) Encode      ENCODE_WORD 
	(10) Encode      ENCODE_DWORD 
	(11) Bit count      BITCOUNT_WORD 
	(12) Bit count      BITCOUNT_DWORD 
	(13) Convert string to number      STR_TO_UINT 
	(14) Convert number to string      UINT_TO_STR 
	(15) Convert shift-JIS to string      SJ_TO_STR   ( These functions are not supported in SPS.)  
	(16) Convert string to shift-JIS      STR_TO_SJ   ( These functions are not supported in SPS.)  
	(17) Byte length      BYTE_LEN 
	(18) Dead band      DBAND_INT 
	(19) Dead band      DBAND_DINT 
	(20) Dead band      DBAND_REAL 
	(21) Bias      BIAS_INT 
	(22) Bias      BIAS_DINT 
	(23) Bias      BIAS_REAL 
	(24) Step sequence      SC_COIL/SC 
	(25) 32-bit addition with carry      ADC/ADCO 
	(26) 32-bit subtraction with borrow      SBB/SBBO 
	(27) 64-bit multiplication      (MULL/MULU) 
	(28) 64-bit division      (DIVL/DIVU) 
	(29) Shift left 32 bits with carry      SLC/SLCO 
	(30) Shift right 32 bits with carry      SRC/SRCO 

	2-5-10 Standard FBs (Function Blocks) 
	(1) Set reset flip-flop      SR 
	(2) Reset set flip-flop      RS 
	(3) Rising edge trigger      R_TRIG 
	(4) Falling edge trigger      F_TRIG 
	(5) Up Counter      CTU 
	(6) Down counter      CTD 
	(7) Up down counter      CTUD 
	(8) Pulse      TP 
	(9) On-delay timer      TON 
	(10) Off-delay timer      TOF 
	(11) Real-time clock      RTC   ( These functions are not supported in SPS.)  

	2-5-11 Original FBs (Function Blocks) 
	(1) Ring Counter      RCT 
	(2) Integrating timer      TMR 
	(3) Retriggerable timer      MR  
	(4) Open channel      M_OPEN 
	(5) Send message      M_SEND 
	(6) Receive message      M_RECEIVE 
	(7) Direct read      READ_WORD/READ_BOOL   ( These functions are not supported in SPS.)  
	(8) Direct write      WRITE_WORD/WRITE_BOOL   ( These functions are not supported in SPS.)  
	(9) Remote data read      R_READ 
	(10) Remote data write      R_WRITE 
	(11) File data read      F_READ 
	(12) File data write      F_WRITE 
	(13) Extension test & set      EXT_T_S   ( These functions are not supported in SPS.)  
	(14) Sequential file store      FFST 
	(15) Sequential file load first      FIFO 
	(16) Sequential file load last      FILO 
	(17) Filter      FILTER_DINT 
	(18) Filter      FILTER_REAL 
	(19) Integrate      INT_DINT 
	(20) Integrate      INT_REAL 
	(21) Differentiate      DIF_DINT 
	(22) Differentiate      DIF_REAL 
	(23) Pulse count      PULSE_CNT 
	(24) Pulse output      PULSE_OUT 
	(25) Pulse      PWM 
	(26) Hardware RTC (Real-time Clock)      HW_RTC   ( These functions are not supported in SPS.)  
	(27) Test & set      T_S 
	(28) Change bank      BANK_CHG   ( These functions are not supported in SPS.)  

	2-5-12 Original FBs dedicated to SPS  
	(1) File open   FILE_OPEN  
	(2) File data write   FILE_WRITE  
	(3) File data read  FILE_READ  
	(4) File pointer seek   FILE_SEEK  
	(5) Shifted JIS code to character string conversion   SJ_TO_STRING 
	(6) Character string to shifted JIS code conversion   STRING_TO_SJ  
	(7) Direct read   READ_W  
	(8) Direct read   READ_B  
	(9) Direct write  WRITE_W  
	(10) Direct write   WRITE_B  
	(11) Calendar read   RTC_R  


	2-6  SFC Elements 
	2-6-1 SFC elements 
	(1) Initial step 
	(2) Normal step 
	(3) Jump 
	(4) Termination step 
	(5) Action/action qualifier 
	(6) Transition 

	2-6-2 Step transition 
	(1) Single-flow transition 
	(2) Divergence of sequence selection 
	(3) Convergence of sequence selection  
	(4) Simultaneous sequences-divergence 
	(5) Simultaneous sequences-convergence 

	2-6-3 Automatically generated SFC variables 
	2-6-4 SFC programming precautions 
	2-6-5 Continuous operation of SFC  


	Section 3  System Definitions 
	3-1  System Definition Summary 
	3-2  System Configuration Definitions 
	3-3  System Properties 
	3-3-1 System operation definitions 
	(1) SX bus Takt time 
	(2) Configuration check waiting time 
	(3) Initialization method 

	3-3-2 System duplex mode definition     (These functions are not supported in Standard CPU and SPS.)  
	3-3-3 System fail-soft start-up 
	(1) Fail-soft disabled 
	(2) Partial fail-soft start-up of modules with SX bus station numbers 


	3-4  System Output Definitions 
	3-5  CPU Parameters 
	3-5-1 CPU operation definitions 
	(1) Watchdog timer 
	(2) Power-on time operation 
	(3) Battery less operation 

	3-5-2 CPU memory size definition 
	(1) AT range  
	(2) Retain/equalization setting for automatically generated SFC variables  
	(3) Assignment of variable equalization by specifying suffix  
	(4) Equalization reserve size for each POU  

	3-5-3 I/O group setup 
	3-5-4 Fail-soft running 

	3-6  Input/output Parameters 
	3-6-1 Input filtering time 
	3-6-2 Output hold definition 


	Section 4  CPU Duplex System 
	4-1  System operation in the duplex mode 
	4-1-1  1 to 1 duplex mode 
	(1) System operation 
	(2) Replacing a faulty CPU with a new one 

	4-1-2  N to 1 duplex mode 
	(1) System operation 
	(2) Replacing a faulty CPU with a new one 


	4-2  Conditions for changeover between operating  
	4-2-1  Conditions for changeover 
	4-2-2 System performance in the duplex mode and waiting CPUs and performance 
	4-2-3 Multi-CPU relay switch 
	4-2-4 Data equalization 
	(1) Timing for equalization 
	(2) Equalized data area 
	(3) Equalized data size 

	4-2-5  Memory operation at changeover between operating and waitin ing and waiting CPUs 

	4-3  CPU module LEDs and output to display system 
	4-4  Application of the duplex system 
	4-4-1  Successively start of CPU module 
	4-4-2  1 to 1 duplex system 
	(1) Either an operating or waiting CPU has been configured 
	(2) If neither an operating nor waiting CPU has been configured 

	4-4-3  N to 1 duplex system 
	(1) Some operating CPUs or a waiting CPU have not been configured 
	(2) Some operating CPUs and a waiting CPU have not been configured 

	4-4-4  System configuration definition 


	Appendix 1  Instruction Processing Speed Chart 
	1-1  High-performance CPU Instruction Processing Speed Chart 
	1-2  Standard CPU Instruction Processing Speed Chart 

	Appendix 2  Setting High-performance CPU Takt Periods 
	(1) Approximation formulas for calculating the Takt  period from the system configuration data 
	(2) Formula for calculating the performance when  scanning by the Takt period 
	(3) Sample time calculations 
	(4) Estimation of the Takt periods in the 1 to 1 warm standby duplex system 

	Appendix 3  Setting Standard CPU Takt Periods 
	(1) The Takt period calculated is based on SX bus performance (No. of I/O modules) 
	(2) The necessary Takt period based on the run time of system software 

	Appendix 4  Calculating the Size of Arrays  and Structures 
	Appendix 5  Accessing the Processor Bus 
	Appendix 6  List of Reserved Words 
	Back cover

