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About this Manual:

This manual describes the ladder diagram programming instructions of the CPU Units for CS/CJ-
series Programmable Controllers (PLCs) and the NSJ-series Controllers. The CS Series, CJ Series
and NSJ Series are subdivided as shown in the following table.

Series Name Model numbers

CJ Series

CJ2H CPU Units

CJ2H-CPUBLI-EIP

CJ2H-CPU6L]

CJ2M CPU Units

CJam-crPULI

CJ1-H CPU Units

CJ1H-CPULIH-R

CJ100-CPULIOH

CJ10-CPULILIP

CJ1M CPU Units

CJ1M-CPULI

CJ1 CPU Units

cJ1b-cputid

CS Series

CS1-H CPU Units

CS1G/H-CPULITH

CS1 CPU Units

CS1G/H-CPULI-EVA1

CS1D CPU Units

CS1D-CPULIH
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CS1D-CPUCIS
CS1D-CPULIIP
NSJ5-TQL(B)-G5D
NSJ5-SQI(B)-G5D
NSJ8-TVCI(B)-G5D
NSJ10-TVLCI(B)-G5D
NSJ12-TSC(B)-G5D
NSJ5-TQLI(B)-M3D
NSJ5-SQI(B)-M3D
NSJ8-TVI)(B)-M3D

NSJ Series NSJ-series Controllers

Please read this manual and all related manuals listed in the table and be sure you understand infor-
mation provided before attempting to program or use CS/CJ-series CPU Units in a PLC System or an
NSJ-series Controller.

Precautions provides general precautions for using the CS/CJ-series Programmable Controllers
(PLCs), NSJ-series Controllers, and related devices.

Section 1 describes the basic information that is required to use programming instructions.
Section 2 provides a summary of instructions used with NSJ/CS/CJ-series PLCs.

Section 3 describes each of the instructions that can be used in programming NSJ/CS/CJ-series
PLCs. Instructions are described in order of function, as classified in Section 2 Summary of Instruc-
tions.

Section 4 provides instruction execution times and the number of steps for each CS/CJ-series instruc-
tion.

The Appendices provide a list of instructions in order of the mnemonics and an ASCII table.
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OMRON Product References

All OMRON products are capitalized in this manual. The word “Unit” is also
capitalized when it refers to an OMRON product, regardless of whether or not
it appears in the proper name of the product.

The abbreviation “Ch,” which appears in some displays and on some OMRON
products, often means “word” and is abbreviated “Wd” in documentation in
this sense.

The abbreviation “PLC” means Programmable Controller. “PC” is used, how-
ever, in some Programming Device displays to mean Programmable Control-
ler.

Intended Audience

This manual is intended for the following personnel, who must also have
knowledge of electrical systems (an electrical engineer or the equivalent).

Personnel in charge of installing FA systems.
Personnel in charge of designing FA systems.
Personnel in charge of managing FA systems and facilities.
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Read and Understand this Manual

Please read and understand this manual before using the product. Please consult your OMRON
representative if you have any questions or comments.

Warranty and Limitations of Liability

WARRANTY

OMRON's exclusive warranty is that the products are free from defects in materials and workmanship for a
period of one year (or other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, REGARDING NON-
INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE OF THE
PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES THAT THE BUYER OR USER ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR
INTENDED USE. OMRON DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL, INDIRECT, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED ON CONTRACT, WARRANTY, NEGLIGENCE, OR STRICT
LIABILITY.

In no event shall the responsibility of OMRON for any act exceed the individual price of the product on which
liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR WARRANTY, REPAIR, OR OTHER CLAIMS
REGARDING THE PRODUCTS UNLESS OMRON'S ANALYSIS CONFIRMS THAT THE PRODUCTS
WERE PROPERLY HANDLED, STORED, INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE MODIFICATION OR REPAIR.
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Application Considerations
SUITABILITY FOR USE

OMRON shall not be responsible for conformity with any standards, codes, or regulations that apply to the
combination of products in the customer's application or use of the products.

At the customer's request, OMRON will provide applicable third party certification documents identifying
ratings and limitations of use that apply to the products. This information by itself is not sufficient for a
complete determination of the suitability of the products in combination with the end product, machine,
system, or other application or use.

The following are some examples of applications for which particular attention must be given. This is not
intended to be an exhaustive list of all possible uses of the products, nor is it intended to imply that the uses
listed may be suitable for the products:

» Qutdoor use, uses involving potential chemical contamination or electrical interference, or conditions or
uses not described in this manual.

* Nuclear energy control systems, combustion systems, railroad systems, aviation systems, medical
equipment, amusement machines, vehicles, safety equipment, and installations subject to separate
industry or government regulations.

* Systems, machines, and equipment that could present a risk to life or property.

Please know and observe all prohibitions of use applicable to the products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCTS ARE PROPERLY RATED AND INSTALLED
FOR THE INTENDED USE WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PROGRAMMABLE PRODUCTS

OMRON shall not be responsible for the user's programming of a programmable product, or any
consequence thereof.
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Disclaimers

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time based on improvements and other
reasons.

It is our practice to change model numbers when published ratings or features are changed, or when
significant construction changes are made. However, some specifications of the products may be changed
without any notice. When in doubt, special model numbers may be assigned to fix or establish key
specifications for your application on your request. Please consult with your OMRON representative at any
time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for manufacturing purposes, even when
tolerances are shown.

PERFORMANCE DATA

Performance data given in this manual is provided as a guide for the user in determining suitability and does
not constitute a warranty. It may represent the result of OMRON's test conditions, and the users must
correlate it to actual application requirements. Actual performance is subject to the OMRON Warranty and
Limitations of Liability.

ERRORS AND OMISSIONS

The information in this manual has been carefully checked and is believed to be accurate; however, no
responsibility is assumed for clerical, typographical, or proofreading errors, or omissions.

CS/CJ/NSJ Series Instructions Reference Manual (W474)
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Unit Versions of CS/CJ-series CPU Units

Unit Versions A “unit version” has been introduced to manage CPU Units in the CS/CJ
Series according to differences in functionality accompanying Unit upgrades.
Some instructions are supported only by specific versions of a CPU Unit.
Confirm support before programming.

Notation of Unit Versions The unit version is given to the right of the lot number on the nameplate of the
on Products products for which unit versions are being managed, as shown below.

’
’
’

,~~ Product nameplate

OMRON CJ2H-CPU65-EIP

CPU UNIT - Unit version
Example for Unit version 1.0

A
Lot No. 080701(CPU Ver.1.0

OMRON Corporation MADE IN JAPAN

o J

Confirming Unit Versions CX-Programmer version 4.0 can be used to confirm the unit version using one
with Support Software of the following two methods.
» Using the PLC Information
* Using the Unit Manufacturing Information (This method can be used for
Special I/0 Units and CPU Bus Units as well.)

PLC Information
e If you know the device type and CPU type, select them in the Change
PLC Dialog Box, go online, and select PLC - Edit - Information from the
menus.
¢ If you don't know the device type and CPU type, but are connected
directly to the CPU Unit on a serial line, select PLC - Auto Online to go
online, and then select PLC - Edit - Information from the menus.

In either case, the following PLC Information Dialog Box will be displayed.

xii CS/CJ/NSJ Series Instructions Reference Manual (W474)



PLC Information - NewPLC1

Project PLC tupe: CS1H-H CPUE?
— Actual Characteristics
Type: C51H-H CPUE?
Uit er.: Unit version
Program memary: 257024 STeps
seable: 2RE406 Steps
Protected: Mo
Memon tppe:
File/memany card: Mo
Diata mermary: 32768 Wwhords
Extension: 0 Ewiords
EM barks: 13
Bank size: 32768 Words
10 memony: 11.5 kiwfords
Timer/zounters: g Kwords

Use the above display to confirm the unit version of the CPU Unit.

Unit Manufacturing Information

In the IO Table Window, right-click and select Unit Manufacturing informa-
tion - CPU Unit.

7 | PLC 10 Table - NewPLC1 10 x|
File Options

Help

R CIiM-CPUZ3 |
2, [0001] Main | GG e ST

g, [0002] Rack | Inner Eoard Software Switches Inner Baard

[+, [0003] Rack 02

|Caim-cruzs  |Run v

The following Unit Manufacturing information Dialog Box will be displayed.
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Unit Manufacturing Information 2] x|
File Help

— Manutacturing Details
Revision IE—

PCE Rewision ABD

Software Revision IAB— ID—
Lat Mumber W

M anufacturing [0 I=

| Unit version |
Senial Mumber JoaT
Uit Wer. a0

— Uit Text

There iz no Memary Card inztalled

|CSiHH-ZPUEZ  [Program

Use the above display to confirm the unit version of the CPU Unit connected
online.

Using the Unit Version The following unit version labels are provided with the CPU Unit.
Labels

[vee3.0 | [wer ]

[ ver. 3.0 ] [ Var. ]

=g TFaFlok&a=w b
OEEREDEREFEET S0
DIAATY,

SEICELT. HROMEIZAEY
HHTZEMLEELYy,

These Labels can be
used to manage
differences In the
avallable functlons
among the Units.
Place the appropriate
label on ine front of
the Unit to show what
Unit werslon Is
actually being used.

These labels can be attached to the front of previous CPU Units to differenti-
ate between CPU Units of different unit versions.
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Unit Version Notation

In this manual, the unit version of a CPU Unit is given as shown in the follow-

Product nameplate

Meaning

ing table.
CPU Units on which no unit version is
given
Lot No. XXXXXX XXXX )
-~ -

— o

OMRON Corporation  MADE IN JAPAN

Units on which a version is given
(Ver. [1.0J)

——

- ~
Lot No. XXXXXX XXXX \ \Ver.l] .D’)

—

Designating individual
CPU Units (e.g., the
CS1H-CPU67H)

Pre-Ver. 2.0 CS1-H CPU Units

CS1H-CPU67H CPU Unit Ver. [1.0]

Designating groups of
CPU Units (e.g., the
CS1-H CPU Units)

Pre-Ver. 2.0 CS1-H CPU Units

CS1-H CPU Units Ver. (.01

Designating an entire
series of CPU Units
(e.g., the CS-series CPU
Units)

Pre-Ver. 2.0 CS-series CPU Units

CS-series CPU Units Ver. [1.]
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Unit Versions

CS Series

Units

Models

Unit version

CS1-H CPU Units

CS1J-CPULIH

Unit version 4.0
Unit version 3.0
Unit version 2.0
Pre-Ver. 2.0

CS1D CPU Units

Duplex-CPU Systems
CS1D-CPULILH

Unit version 1.2
Unit version 1.1
Pre-Ver. 1.1

Single-CPU Systems
CS1D-CPULIIS

Unit version 2.0

CS1 CPU Units

csi1-cpPul

No unit version.

CS1 Version-1 CPU Units

CSs1J-CPULII-V1

No unit version.

CJ Series

Units

Models

Unit version

CJ2 CPU Units

CJ2H-CPULIO-UOO

Unit version 1.3
Unit version 1.2
Unit version 1.1
Unit version 1.0

CJaMm-crPULI

Unit version 1.0

CJ1-H CPU Units

CJ1H-CPULOH-R

Unit version 4.0

CJ1-CPULILH
cJ1-cpuLIOP

Unit version 4.0
Unit version 3.0
Unit version 2.0
Pre-Ver. 2.0

CJ1M CPU Units

CJ1M-CPU12/13
CJ1M-CPU22/23

Unit version 4.0
Unit version 3.0
Unit version 2.0
Pre-Ver. 2.0

CJ1M-CPU11/21

Unit version 4.0
Unit version 3.0
Unit version 2.0

NSJ Series

Units

Unit version

NSJC-TQ(B)-G5D
NSJC-TQOI(B)-M3D

Unit version 3.0

XVi
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Function Support by Unit Version

¢ Functions Supported for Unit Version 4.0 or Later

CX-Programmer 7.0 or higher must be used to enable using the functions

added for unit version 4.0.

CS1-H CPU Units

Function CS1[-CPULIIH
Unit version 4.0 or Other unit versions
later
Online editing of function blocks OK ---
Note This function cannot be used for simulations on the CX-Sim-
ulator.

Input-output variables in function blocks OK
Text strings in function blocks OK
New application | Number-Text String Conversion Instructions: OK o
instructions NUM4, NUM8, NUM16, STR4, STR8, and STR16

TEXT FILE WRITE (TWRIT) OK

CS1D CPU Units

Unit version 4.0 is not supported.

CJ1-H/CJ1M CPU Units

Function

CJ1H-CPULILH-R, CJ1UJ-CPULILH,
CJ1G-CPULIIP, CJ1M-CPULI]

Unit version 4.0 or

Other unit versions

later
Online editing of function blocks OK
Note This function cannot be used for simulations on the CX-Sim-
ulator.

Input-output variables in function blocks OK ---
Text strings in function blocks OK
New application | Number-Text String Conversion Instructions: OK
instructions NUM4, NUM8, NUM16, STR4, STR8, and STR16

TEXT FILE WRITE (TWRIT) OK

User programs that contain functions supported only by CPU Units with unit
version 4.0 or later cannot be used on CS/CJ-series CPU Units with unit ver-
sion 3.0 or earlier. An error message will be displayed if an attempt is made to
download programs containing unit version 4.0 functions to a CPU Unit with a
unit version of 3.0 or earlier, and the download will not be possible.

If an object program file (.OBJ) using these functions is transferred to a CPU
Unit with a unit version of 3.0 or earlier, a program error will occur when oper-
ation is started or when the unit version 4.0 function is executed, and CPU

Unit operation will stop.

CS/CJ/NSJ Series Instructions Reference Manual (W474)

Xvii



¢ Functions Supported for Unit Version 3.0 or Later

CX-Programmer 5.0 or higher must be used to enable using the functions
added for unit version 3.0.

CS1-H CPU Units

Function CS1[-CPULILIH
Unit version 3.0 or Other unit versions
later

Function blocks OK
Serial Gateway (converting FINS commands to CompoWay/F OK
commands at the built-in serial port)
Comment memory (in internal flash memory) OK
Expanded simple backup data OK
New application | TXDU(256), RXDU(255) (support no-protocol OK
instructions communications with Serial Communications

Units with unit version 1.2 or later)

Model conversion instructions: XFERC(565), OK

DISTC(566), COLLC(567), MOVBC(568),

BCNTC(621)

Special function block instructions: GETID(286) |OK
Additional TXD(235) and RXD(236) instructions (support OK
instruction func- | no-protocol communications with Serial Commu-
tions nications Boards with unit version 1.2 or later)

CS1D CPU Units
Unit version 3.0 is not supported.

CJ1-H/CJ1M CPU Units

Function CJ1H-CPULILIH-R, CJ1[J-CPULILIH,
CJ1G-CPULIIP, CJ1M-CPULI]
Unit version 3.0 or Other unit versions
later
Function blocks OK
Serial Gateway (converting FINS commands to CompoWay/F OK
commands at the built-in serial port)
Comment memory (in internal flash memory) OK
Expanded simple backup data OK ---
New application | TXDU(256), RXDU(255) (support no-protocol OK
instructions communications with Serial Communications
Units with unit version 1.2 or later)
Model conversion instructions: XFERC(565), OK
DISTC(566), COLLC(567), MOVBC(568),
BCNTC(621)
Special function block instructions: GETID(286) |OK
Additional PRV(881) and PRV2(883) instructions: Added OK
instruction func- | high-frequency calculation methods for calculat-
tions ing pulse frequency. (CJ1M CPU Units only)
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User programs that contain functions supported only by CPU Units with unit
version 3.0 or later cannot be used on CS/CJ-series CPU Units with unit ver-
sion 2.0 or earlier. An error message will be displayed if an attempt is made to
download programs containing unit version 3.0 functions to a CPU Unit with a
unit version of 2.0 or earlier, and the download will not be possible.

If an object program file (.OBJ) using these functions is transferred to a CPU
Unit with a unit version of 2.0 or earlier, a program error will occur when oper-
ation is started or when the unit version 3.0 function is executed, and CPU
Unit operation will stop.
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¢ Functions Supported for Unit Version 2.0 or Later
CX-Programmer 4.0 or higher must be used to enable using the functions
added for unit version 2.0.

CS1-H CPU Units

Function CS1-H CPU Units
(CS1[-CPULIIH)
Unit version 2.0 or Other unit versions
later

Downloading and Uploading Individual Tasks OK
Improved Read Protection Using Passwords OK ---

Write Protection from FINS Commands Sentto |OK -
CPU Units via Networks

Online Network Connections without /0O Tables | OK ---
Communications through a Maximum of 8 Net- |OK

work Levels

Connecting Online to PLCs via NS-series PTs | OK OK from lot number 030201
Setting First Slot Words OK for up to 64 groups | OK for up to 8 groups
Automatic Transfers at Power ON without a OK

Parameter File

Automatic Detection of I/O Allocation Method for
Automatic Transfer at Power ON

Operation Start/End Times OK
New Application | MILH, MILR, MILC OK ---
Instructions =DT, <>DT, <DT, <=DT, >DT, |OK
>=DT
BCMP2 OK
GRY OK OK from lot number 030201
TPO OK
DSW, TKY, HKY, MTR, 7SEG | OK
EXPLT, EGATR, ESATR, OK
ECHRD, ECHWR
Reading/Writing CPU Bus OK OK from lot number 030418
Units with IORD/IOWR
PRV2
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CS1D CPU Units

Function CS1D CPU Units for CS1D CPU Units for Duplex-CPU
Single-CPU Systems Systems (CS1D-CPULI[H)
(CS1D-CPULIIS)
Unit version 2.0 Unit version 1.1 or Pre-Ver. 1.1
later
Functions Duplex CPU Units OK OK
unique to CS1D ; ;
CPU Units Online Unit Replacement' OK OK OK
Duplex Power Supply Units | OK OK OK
Duplex Controller Link OK OK OK
Units
Duplex Ethernet Units OK OK
Unit removal without a Pro- | --- OK (Unit version 1.2 or |---
gramming Device later)
Downloading and Uploading Individual Tasks | OK
Improved Read Protection Using Passwords | OK
Write Protection from FINS Commands Sent | OK
to CPU Units via Networks
Online Network Connections without I/O OK
Tables
Communications through a Maximum of 8 OK
Network Levels
Connecting Online to PLCs via NS-series OK
PTs
Setting First Slot Words OK for up to 64 groups |---
Automatic Transfers at Power ON withouta |OK
Parameter File
Automatic Detection of I/O Allocation Method | ---
for Automatic Transfer at Power ON
Operation Start/End Times OK OK
New Applica- MILH, MILR, MILC OK
tion Instructions =DT. <>DT. <DT. <=DT OK o .
>DT, >=DT
BCMP2 OK
GRY OK
TPO OK
DSW, TKY, HKY, MTR, OK
7SEG
EXPLT, EGATR, ESATR, |OK
ECHRD, ECHWR
Reading/Writing CPU Bus |OK --- ---
Units with IORD/IOWR
PRV2 OK
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CJ1-H/CJ1M CPU Units

Function CJ1-H CPU Units CJ1M CPU Units
CJ1H-CPULIH-R CJIM
CJ10-CPULIH CJ1M-CPU12/13/22/23 CPU11 ,'21
CJ1G-CPULILIP
Unit version | Other unit | Unit version | Other unit Other unit
2.0or versions 2.0or versions versions
later later
Downloading and Uploading Individual Tasks | OK OK --- OK
Improved Read Protection Using Passwords | OK OK OK
Write Protection from FINS Commands Sent | OK - OK --- OK
to CPU Units via Networks
Online Network Connections without 1/0 OK - OK - OK
Tables (Supported if (Supported if
I/O tables are I/O tables are
automatically automatically
generated at generated at
startup.) startup.)
Communications through a Maximum of 8 OK OK OK
Network Levels
Connecting Online to PLCs via NS-series OK OK fromlot |OK OK fromlot |OK
PTs number number
030201 030201
Setting First Slot Words OKforupto |OKforupto8 |OKforupto |OKforupto8 |OK forup to
64 groups groups 64 groups groups 64 groups
Automatic Transfers at Power ON withouta |OK OK OK
Parameter File
Automatic Detection of I/O Allocation Method | ---
for Automatic Transfer at Power ON
Operation Start/End Times OK OK OK
New Applica- MILH, MILR, MILC OK OK OK
tion Instructions [_pT _.pT, <DT, <=DT, OK OK OK
>DT, >=DT
BCMP2 OK OK OK OK
GRY OK OK fromlot |OK OK fromlot |OK
number number
030201 030201
TPO OK OK OK
DSW, TKY, HKY, MTR, OK OK OK
7SEG
EXPLT, EGATR, ESATR, |OK OK OK
ECHRD, ECHWR
Reading/Writing CPU Bus | OK --- OK OK
Units with IORD/IOWR
PRV2 --- OK, but only | --- OK, but only
for CPU Units for CPU Units
with built-in with built-in
I/0 I/0

User programs that contain functions supported only by CPU Units with unit
version 2.0 or later cannot be used on CS/CJ-series Pre-Ver. 2.0 CPU Units.
An error message will be displayed if an attempt is made to download pro-
grams containing unit version s.0 functions to a Pre-Ver. 2.0 CPU Unit, and
the download will not be possible.

If an object program file (.OBJ) using these functions is transferred to a Pre-
Ver. 2.0 CPU Unit, a program error will occur when operation is started or
when the unit version 2.0 function is executed, and CPU Unit operation will
stop.
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Unit Versions and Programming Devices

The following tables show the relationship between unit versions and CX-Pro-
grammer versions.

Unit Versions and Programming Devices

CPU Unit Functions (See note 1.) CX-Programmer Program-
Ver.3.3 |Ver.4.0| Ver.5.0 | Ver.7.0 | Ming Con-
or lower Ver. 6.0 | or higher sole

CS/CJ-series unit | Functions added | Using new functions OK (See |[No
version 4.0 for unit version note 2 restrictions
4.0 and 3.)
Not using new functions | OK OK OK OK
CS/CJ-series unit | Functions added | Using new functions OK OK
version 3.0 ‘;’OBU”” Version  Not using new functions | OK oK oK OK
CS/CJ-series unit | Functions added | Using new functions --- OK OK OK
version2.0 f205un|t VErsIon | Not using new functions | OK OK OK OK
CS1D CPU Units | Functions added | Using new functions OK OK OK
for Single-CPU for unit version Not using new functions
Systems, unit ver- | 2.0
sion 2.0
CS1D CPU Units | Functions added | Using function blocks OK OK OK
for Duplex-CPU for unit version Nt ysing function blocks | OK OK OK oK
Systems, unit ver- | 1.1
sion 1.

Note 1.

As shown above, there is no need to upgrade to CX-Programmer version

as long as the functions added for unit versions are not used.

CX-Programmer version 7.1 or higher is required to use the new functions
of the CJ1-H-R CPU Units. CX-Programmer version 7.22 or higher is re-
quired to use unit version 4.1 of the CJ1-H-R CPU Units. You can check
the CX-Programmer version using the About menu command to display

version information.

CX-Programmer version 7.0 or higher is required to use the functional im-
provements made for unit version 4.0 of the CS/CJ-series CPU Units. With
CX-Programmer version 7.2 or higher, you can use even more expanded

functionality.
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Device Type Setting The unit version does not affect the setting made for the device type on the

CX-Programmer. Select the device type as shown in the following table
regardless of the unit version of the CPU Unit.

Series CPU Unit group CPU Unit model Device type setting on
CX-Programmer Ver. 4.0 or higher
CS Series | CS1-H CPU Units CS1G-CPULIH CS1G-H
CS1H-CPULILH CS1H-H
CS1D CPU Units for Duplex-CPU Systems | CS1D-CPULICIH CS1D-H (or CS1H-H)
CS1D CPU Units for Single-CPU Systems | CS1D-CPULILIS CS1D-S
CJ Series CJ1-H CPU Units CJ1G-CPUUIIH CJ1G-H

CJ1G-CPULILIP

CJ1H-CPULIH-R |CJ1H-H
(See note.)

CJ1H-CPULILH

CJ1M CPU Units CJ1M-CPULI] CJ1M

XXiv

Note Select one of the following CPU types: CPU67-R, CPU66-R, CPU65-R, or
CPU64-R.
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Troubleshooting Problems with Unit Versions on the CX-Programmer

Unable ko download programis),
Errars found during compilation

A

After the above message is displayed, a compiling
error will be displayed on the Compile Tab Page in the
Output Window.

Problem Cause Solution
x| An attempt was made to down- | Check the program or change

load a program containing
instructions supported only by
later unit versions or a CPU Unit
to a previous unit version.

to a CPU Unit with a later unit
version.

PLC Setup Error B x|
Unable ta transfer the sektings since they include sekting items
which are not supparted by the connecting barget CPU unit
Check the versian of the target CPLILnit or the Following PLC Settings, and transfer the settings again,
- FINS Pratection Settings For FINS writs probection via network.

An attempt was to download a
PLC Setup containing settings
supported only by later unit ver-
sions or a CPU Unit to a previous
unit version.

Check the settings in the PLC
Setup or change to a CPU Unit
with a later unit version.

“???7?” is displayed in a program transferred from the
PLC to the CX-Programmer.

An attempt was made to upload a
program containing instructions
supported only by higher versions
of CX-Programmer to a lower ver-
sion.

New instructions cannot be
uploaded to lower versions of
CX-Programmer. Use a higher
version of CX-Programmer.
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Related Manuals

CJ1H-CPULIH-R, CJ1G/H-CPULILIH, CJ1G-CPULILIR,
CJ1M-CPULILI, CJ1G-CPULIL]
Programmable Controllers Operation Manual

Name Cat. No. Contents
SYSMAC CS/CJ/NSJ Series W474 | Provides detailed descriptions of the instructions.
CJ2H-CPU6LI-EIP, CJ2H-CPU6[], CJ2M-CPULI, (this When programming, use this manual together
CS1G/H-CPULH, CS1G/H-CPULILI-EVAT, manual) | with the manuals for your CPU Unit.
CS1D-CPULIH, CS1D-CPULILIS, CJ1H-CPULIIH-R,
CJ1G/H-CPULIH, CJ1G-CPULIIR,
CJ1M-CPULIL, CJ1G-CPULI,
NSJC-0J000(B)-G5D, NSJO-0CI0C)(B)-M3D
Programmable Controllers Instructions Reference Manual
CJ Series CJ2 CPU Unit Hardware User's Manual W472 | Provides the following information on the CJ2
CJ2H-CPUB[I-EIP, CJ2H-CPU6(], CJ2M-CPULI] CPU Units:
Overview, system design, hardware specifica-
tions, hardware settings, installation, wiring, main-
tenance, and troubleshooting.
Use this manual together with the CJ2 CPU Unit
Software User's Manual (W473).
CJ Series CJ2 CPU Unit Software User's Manual W473 | Provides the following information on the CJ2
CJ2H-CPUGLI-EIP, CJ2H-CPU6L], CJ2M-CPULIL] CPU Units:
Overview of CPU Unit operation, programming,
software settings, CPU Unit functions, and sys-
tem startup.
Use this manual together with the CJ2 CPU Unit
Hardware User's Manual (W472).
CJ-series CJ2M CPU Unit Pulse I/O Module User's Manual | W486 | Provides the following information on the Pulse
CJ2M-CPULI + CJ2M-MD21[] I/0 Module for CJ2M CPU Units:
* Specifications and wiring methods
* |/O functions
* Quick-response inputs
* Interrupt functions
* High-speed counters
* Pulse outputs
* PWM outputs
When programming, use this manual together
with the Instructions Reference Manual (Cat. No.
W474).
SYSMAC CS/CJ/NSJ Series W394 | Describes programming, tasks, file memory, and
CS1G/H-CPULILH, CS1G/H-CPULIL-V1, other functions for the CS-series, CJ-series, and
CS1D-CPULIOH, CS1D-CPULILIS, CJ1H-CPULILI-H-R, NSJ-series PLCs. Use this manual together with
CJ1G/H-CPULIIH, CJ1G-CPULILIP, CJ1M-CPULILY, the CS-series Programmable Controller Opera-
CJ1G-CPULIL, tion Manual (W339) or CJ-series Programmable
NSJ-0J000(B)-G5D, NSJL-UJOO(B)-M3D Controller Operation Manual (W393).
Programmable Controllers Programming Manual
SYSMAC CS Series W339 | Provides an outline of, and describes the design,
CS1G/H-CPULIH, CS1G/H-CPULII-V1 installation, maintenance, and other basic opera-
Programmable Controllers Operation Manual tions for the CS-series PLCs. Information is also
included on features, system configuration, wir-
ing, I/0 memory allocations, and troubleshooting.
Use this manual together with the Programmable
Controllers Programming Manual (W394).
SYSMAC CJ Series W393 | Provides an outline of, and describes the design,

installation, maintenance, and other basic opera-
tions for the CJ-series PLCs. Information is also
included on features, system configuration, wir-
ing, I/O memory allocations, and troubleshooting.
Use together with the Programmable Controllers
Programming Manual (W394).
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CX-One Setup Manual

Name Cat. No. Contents

SYSMAC CS/CJ/CP/NSJ Series W342 Describes the C-series (Host Link) and FINS

CJ2H-CPU6LI-EIP, CJ2H-CPU6L], CJ2M-CPULIL], communications commands used with CS/CJ-

CS1G/H-CPULII-EV1, CS1G/H-CPULICIH, series PLCs.

CS1D-CPULIH, CS1D-CPULILIS, CJ1H-CPULILH-R,

CJ1G-CPULIL], CJ1G-CPULILIP, CJ1M-CPULIL],

CJ1G/H-CPULIIH, CS1W-SCBLII-V1,

CS1w-sculll-v1, CJ1W-Ssculi-v1, CP1H-XOOO-0,

CP1H-XAOOO-, CP1H-YOOOO-, CPA L-M/LOICIC-0,

CP1E-E/NOOIDUI-,

NSJO-0000(B)-G5D, NSJO-CIO0I0)(B)-M3D

Communications Commands Reference Manual

SYSMAC WS02-CX[I[1-V[] W446 Provides information on how to use the CX-Pro-

CX-Programmer Operation Manual grammer for all functionality except for function
blocks.

SYSMAC CS Series W405 Provides an outline of and describes the design,

CS1D-CPULICH CPU Units installation, maintenance, and other basic opera-

CS1D-CPULILIS CPU Units tions for a Duplex System based on CS1D CPU

CS1D-DPL1 Duplex Unit Units.

CS1D-PA/PDLILIC]

Duplex System Operation Manual

NSJ Series W452 Provides the following information on the NSJ-

NSJ5-TQIITI(B)-G5D/M3D, NSJ5-SQTITI(B)-G5D/M3D, series NSJ Controllers:

NSJ8-TVIC(B)-G5D/M3D, NSJ10-TVO(B)-G5D, Overview and features

NSJ12-TSC(B)-G5D Designing the system configuration

Operation Manual Installation and wiring
I/O memory allocations
Troubleshooting and maintenance
Use this manual in combination with the following
manuals: SYSMAC CS Series Operation Manual
(W339), SYSMAC CJ Series Operation Manual
(W393), SYSMAC CS/CJ Series Programming
Manual (W394), and NS-V1/-V2 Series Setup
Manual (V083)

SYSMAC WS02-CX[I1-V[] W447 | Describes the functionality unique to the CX-Pro-

CX-Programmer Operation Manual grammer and CP-series CPU Units or CS/CJ-

Function Blocks/Structured Text series CPU Units with unit version 3.0 or later
based on function blocks or structured text pro-
gramming. Functionality that is the same as that
of the CX-Programmer is described in W446
(enclosed).

SYSMAC CS/CJ Series W341 Provides information on how to program and

CQM1H-PROO01-E, C200H-PRO27-E, CQM1-PROO01-E, operate CS/CJ-series PLCs using a Programming

CS1W-KS001 Console.

Programming Consoles Operation Manual

SYSMAC CS/CJ Series W336 | Describes the use of Serial Communications Unit

CS1w-scBL-v1, CS1W-ScuUllll-v1, and Boards to perform serial communications

CJ1W-SCUlII-v1 with external devices, including the usage of stan-

Serial Communications Boards/Units Operation Manual dard system protocols for OMRON products.

SYSMAC WS02-PSTC1-E W344 Describes the use of the CX-Protocol to create

CX-Protocol Operation Manual protocol macros as communications sequences
to communicate with external devices.

CXONE-ALLIIC-V3/ALLICID-V3 W464 Describes operating procedures for the CX-Inte-

CX-Integrator Operation Manual grator Network Configuration Tool for CS-, CJ-,
CP-, and NSJ-series Controllers.

CXONE-ALLICIC-V3/ALLICID-V3 W463 Installation and overview of CX-One FA Inte-

grated Tool Package.
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&WARNING Failure to read and understand the information provided in this manual may result in per-
sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.
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Safetly Precautions

OMRON products are manufactured for use according to proper procedures
by a qualified operator and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this
manual. Always heed the information provided with them. Failure to heed pre-
cautions can result in injury to people or damage to property.

&DANGER Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury. Additionally, there may be severe property damage.

&WARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury. Additionally, there may be severe property damage.

&Caution Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury, or property damage.

Visual Aids

The following headings appear in the left column of the manual to help you
locate different types of information.

Note Indicates information of particular interest for efficient and convenient opera-
tion of the product.

1,2,3... 1. Indicates lists of one sort or another, such as procedures, checklists, etc.
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PRECAUTIONS

General Precautions

The user must operate the product according to the performance specifica-
tions described in the operation manuals.

Before using the product under conditions which are not described in the
manual or applying the product to nuclear control systems, railroad systems,
aviation systems, vehicles, combustion systems, medical equipment, amuse-
ment machines, safety equipment, and other systems, machines, and equip-
ment that may have a serious influence on lives and property if used
improperly, consult your OMRON representative.

Make sure that the ratings and performance characteristics of the product are
sufficient for the systems, machines, and equipment, and be sure to provide
the systems, machines, and equipment with double safety mechanisms.

This manual provides information for programming and operating the Unit. Be
sure to read this manual before attempting to use the Unit and keep this man-
ual close at hand for reference during operation.

&WARNING It is extremely important that a PLC and all PLC Units be used for the speci-
fied purpose and under the specified conditions, especially in applications that
can directly or indirectly affect human life. You must consult with your OMRON
representative before applying a PLC System to the above-mentioned appli-
cations.

Safety Precautions

&WARNING Do not attempt to take any Unit apart or touch the inside of any Unit while the
power is being supplied. Doing so may result in electric shock.

&WARNING Do not touch any of the terminals or terminal blocks while the power is being
supplied. Doing so may result in electric shock.

&WARNING Provide safety measures in external circuits (i.e., not in the Programmable
Controller), including the following items, to ensure safety in the system if an
abnormality occurs due to malfunction of the Programmable Controller or
another external factor affecting the operation of the Programmable Control-
ler. "Programmable Controller" indicates the CPU Unit and all other Units and
is abbreviated "PLC" in this manual. Not doing so may result in serious acci-
dents.

* Emergency stop circuits, interlock circuits, limit circuits, and similar safety
measures must be provided in external control circuits.

* The PLC will turn OFF all outputs when its self-diagnosis function detects
any error or when a severe failure alarm (FALS) instruction is executed.
Unexpected operation, however, may still occur for errors in the 1/0O con-
trol section, errors in 1/O memory, and other errors that cannot be
detected by the self-diagnosis function. As a countermeasure for all such
errors, external safety measures must be provided to ensure safety in the
system.

* The PLC outputs may remain ON or OFF due to deposition or burning of
the output relays or destruction of the output transistors. As a counter-
measure for such problems, external safety measures must be provided
to ensure safety in the system.

* Provide measures in the computer system and programming to ensure
safety in the overall system even if errors or malfunctions occur in data
link communications or remote 1/0O communications.
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PRECAUTIONS

&Caution Confirm safety before transferring data files stored in the file memory (Mem-
ory Card or EM file memory) to the 1/0 area (CIO) of the CPU Unit using a
peripheral tool. Otherwise, the devices connected to the Output Unit may mal-
function regardless of the operating mode of the CPU Unit.

&Caution Fail-safe measures must be taken by the customer to ensure safety in the
event of incorrect, missing, or abnormal signals caused by broken signal lines,
momentary power interruptions, or other causes. Serious accidents may
result from abnormal operation if proper measures are not provided.

&Caution Execute online edit only after confirming that no adverse effects will be
caused by extending the cycle time. Otherwise, the input signals may not be
readable.

&Caution Confirm safety at the destination node before transferring a program, PLC
Setup, I/0 tables, I/O memory contents, or parameters to another node or
changing contents of the any of these items. Transferring or changing data
can result in unexpected system operation.

&Caution The CJ2 CPU Units automatically back up the user program and parameter
data to flash memory when these are written to the CPU Unit. I/O memory
(including the DM, EM, and HR Areas), however, is not written to flash mem-
ory. The DM, EM, and HR Areas can be held during power interruptions with a
battery. If there is a battery error, the contents of these areas may not be
accurate after a power interruption. If the contents of the DM, EM, and Hold-
ing Areas are used to control external outputs, prevent inappropriate outputs
from being made whenever the Battery Error Flag (A402.04) is ON.

&Caution Tighten the terminal screws on the AC Power Supply Unit to the torque speci-
fied in the operation manual. The loose screws may result in burning or mal-
function.

&Caution Do not touch the Power Supply Unit when power is being supplied or immedi-
ately after the power supply is turned OFF. The Power Supply Unit will be hot
and you may be burned.

&Caution Be careful when connecting personal computers or other peripheral devices
to a PLC to which is mounted a non-insulated Unit (CS1W-CLK12/52(-V1) or
CS1W-ETNO1) connected to an external power supply. A short-circuit will be
created if the 24 V side of the external power supply is grounded and the 0 V
side of the peripheral device is grounded. When connecting a peripheral
device to this type of PLC, either ground the 0 V side of the external power
supply or do not ground the external power supply at all.
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Operating Environment Precautions

&Caution Do not operate the control system in the following locations:

* Locations subject to direct sunlight.

¢ Locations subject to temperatures or humidity outside the range specified
in the specifications.

* Locations subject to condensation as the result of severe changes in tem-
perature.

* Locations subject to corrosive or flammable gases.

* Locations subject to dust (especially iron dust) or salts.

¢ Locations subject to exposure to water, oil, or chemicals.
¢ Locations subject to shock or vibration.

&Caution Take appropriate and sufficient countermeasures when installing systems in
the following locations:

¢ Locations subject to static electricity or other forms of noise.
* Locations subject to strong electromagnetic fields.

¢ | ocations subject to possible exposure to radioactivity.

¢ Locations close to power supplies.

&Caution The operating environment of the PLC System can have a large effect on the
longevity and reliability of the system. Improper operating environments can
lead to malfunction, failure, and other unforeseeable problems with the PLC
System. Be sure that the operating environment is within the specified condi-
tions at installation and remains within the specified conditions during the life
of the system.

Application Precautions

Observe the following precautions when using a CJ-series PLC.

B Power Supply
¢ Always use the power supply voltages specified in the operation manuals.
An incorrect voltage may result in malfunction or burning.

* Design the system so that the power supply capacity of the Power Supply
Unit that you are using is not exceeded. Exceeding the capacity of the
Power Supply Unit may prevent the CPU Unit or other Units from starting.

* Take appropriate measures to ensure that the specified power with the
rated voltage and frequency is supplied. Be particularly careful in places
where the power supply is unstable. An incorrect power supply may result
in malfunction.

* Always turn OFF the power supply to the PLC before attempting any of
the following. Not turning OFF the power supply may result in malfunction
or electric shock.

¢ Mounting or dismounting Power Supply Units, I/O Units, CPU Units,
Option Boards, Pulse I/0 Modules, or any other Units.

* Assembling the Units.

* Setting DIP switches or rotary switches.

» Connecting cables or wiring the system.

» Connecting or disconnecting the connectors.

* When cross-wiring terminals, the total current for all the terminal will flow
in the wire. Make sure that the current capacity of the wire is sufficient.
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PRECAUTIONS

* Observe the following precautions when using a Power Supply Unit that
supports the Replacement Notification Function.

* Replace the Power Supply Unit within six months if the display on the
front of the Power Supply Unit alternates between 0.0 and A02, or if
the alarm output automatically turns OFF.

* Keep the alarm output cable separated from power line and high-volt-
age lines.

* Do not apply a voltage or connect a load exceeding the specifications
to the alarm output.

* When storing the Power Supply Unit for more than three months, store
it at —20 to 30°C and 25% to 70% humidity to preserve the Replace-
ment Notification Function.

e |f the Power Supply Unit is not installed properly, heat buildup may
cause the replacement notification signal to appear at the wrong time
or may cause interior elements to deteriorate or become damaged.
Use only the standard installation method.

* Do not touch the terminals on the Power Supply Unit immediately after
turning OFF the power supply. Residual voltage may cause electrical
shock.

H Installation
* Do not install the PLC near sources of strong high-frequency noise.

¢ Before touching a Unit, be sure to first touch a grounded metallic object in
order to discharge any static build-up. Not doing so may result in malfunc-
tion or damage.

* Be sure that the terminal blocks, connectors, Memory Cards, Option
Boards, Pulse 1/0 Modules, expansion cables, and other items with lock-
ing devices are properly locked into place.

* The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit,
I/O Units, Special I/O Units, CPU Bus Units, and Pulse 1/0 Modules must
be completely locked (until they click into place) after connecting to adja-
cent Units.

B Wiring
¢ Follow the instructions in hardware manual for your PLC to correctly per-
form wiring.
* Double-check all wiring and switch settings before turning ON the power
supply. Incorrect wiring may result in burning.

* Be sure that all terminal screws, and cable connector screws are tight-
ened to the torque specified in the relevant manuals.

* Mount terminal blocks and connectors only after checking the mounting
location carefully.

* Leave the label attached to the Unit when wiring. Removing the label may
result in malfunction if foreign matter enters the Unit.

* Remove the label after the completion of wiring to ensure proper heat dis-
sipation. Leaving the label attached may result in malfunction.

* Use crimp terminals for wiring. Do not connect bare stranded wires
directly to terminals. Connection of bare stranded wires may result in
burning.

* Do not apply voltages to the Input Units in excess of the rated input volt-
age. Excess voltages may result in burning.

* Always connect to a ground of 100 Q or less when installing the Units. Not
connecting to a ground of 100 Q or less may result in electric shock.
A ground of 100 Q or less must be installed when shorting the GR and LG
terminals on the Power Supply Unit.
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* Do not apply voltages or connect loads to the Output Units in excess of
the maximum switching capacity. Excess voltage or loads may result in
burning.

¢ Do not pull on the cables or bend the cables beyond their natural limit.
Doing either of these may break the cables.

* Do not place objects on top of the cables or other wiring lines. Doing so
may break the cables.

* Do not use commercially available RS-232C personal computer cables.
Always use the special cables listed in this manual or make cables
according to manual specifications. Using commercially available cables
may damage the external devices or CPU Unit.

* Never connect pin 6 (5-V power supply) on the RS-232C port on the CPU
Unit to any device other than an NT-AL0O1 or CJ1W-CIF11 Adapter. The
external device or the CPU Unit may be damaged.

B Handling
* The Power Supply Unit may possibly be damaged if the entire voltage for
a dielectric strength test is applied or shut OFF suddenly using a switch.
Use a variable resistor to gradually increase and decrease the voltage.

* Separate the line ground terminal (LG) from the functional ground termi-
nal (GR) on the Power Supply Unit before performing withstand voltage
tests or insulation resistance tests. Not doing so may result in burning.

* Make sure that the DIP switches and DM Area are set correctly before
starting operation.

After replacing the CPU Unit, a Special I/O Unit, or a CPU Bus Unit, make
sure that the required data for the DM Area, Holding Area, and other
memory areas has been transferred to the new Unit before restarting
operation.

Confirm that no adverse effect will occur in the system before attempting
any of the following. Not doing so may result in an unexpected operation.

* Changing the operating mode of the PLC (including the setting of the
startup operating mode).

* Force-setting/force-resetting any bit in memory.

* Changing the present value of any word or any set value in memory.
Do not attempt to disassemble, repair, or modify any Units. Any attempt to
do so may result in malfunction, fire, or electric shock.

Do not drop the PLC or subject abnormal vibration or shock to it.
The life of the battery will be reduced if the PLC is left for a period of time

without a battery installed and without power supply, and then a battery is
installed without turning ON the power supply.

Replace the battery as soon as a battery error occurs or as soon as the
specified battery backup time expires. Be sure to install a replacement
battery within two years of the production date shown on the battery's
label.

Before replacing the battery, turn ON power for at least 5 minutes before
starting the replacement procedure and complete replacing the battery
within 5 minutes of turning OFF the power supply. Memory contents may
be corrupted if this precaution is not obeyed.

If the Battery Error Flag is used in programming the application, confirm
system safety even if the system detects a battery error before you
replace the battery while the power is ON.

Do not short the battery terminals or charge, disassemble, heat, or incin-
erate the battery. Do not subject the battery to strong shocks. Doing any
of these may result in leakage, rupture, heat generation, or ignition of the
battery. Dispose of any battery that has been dropped on the floor or oth-
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erwise subjected to excessive shock. Batteries that have been subjected
to shock may leak if they are used.

e UL standards require that only an experienced engineer can replace the
battery. Make sure that an experienced engineer is in charge of battery
replacement. Follow the procedure for battery replacement given in hard-
ware manual for your PLC.

* Dispose of the product and batteries according to local ordinances as
they apply.
REE it EE [ Ik

If the 1/0 Hold Bit is turned ON, the outputs from the PLC will not be
turned OFF and will maintain their previous status when the PLC is
switched from RUN or MONITOR mode to PROGRAM mode. Make sure
that the external loads will not produce dangerous conditions when this
occurs. (When operation stops for a fatal error, including those produced
with the FALS(007) instruction, all outputs from Output Unit will be turned
OFF and only the internal output status will be maintained.)

Unexpected operation may result if inappropriate data link tables or
parameters are set. Even if appropriate data link tables and parameters
have been set, confirm that the controlled system will not be adversely
affected before starting or stopping data links.

* Write programs so that any data that is received for data link communica-
tions is used only if there are no errors in the CPU Units that are the
sources of the data. Use the CPU Unit error information in the status flags
to check for errors in the source CPU Units. If there are errors in source
CPU Units, they may send incorrect data.

All CPU Bus Units will be restarted when routing tables are transferred
from a Programming Device to the CPU Unit. Restarting these Units is
required to read and enable the new routing tables. Confirm that the sys-
tem will not be adversely affected before transferring the routing tables.

Tag data links between related nodes will stop while tag data link parame-
ters are being transferred during PLC operation. Confirm that the system
will not be adversely affected before transferring the tag data link parame-
ters.

If there is interference with network communications, output status will
depend on the products that are being used. When using products with
outputs, confirm the operation that will occur when there is interference
with communications and implement safety measures.

* When creating an AUTOEXEC.IOM file from a Programming Device (a
Programming Console or the CX-Programmer) to automatically transfer
data at startup, set the first write address to D20000 and be sure that the
size of data written does not exceed the size of the DM Area. When the
data file is read from the Memory Card at startup, data will be written in
the CPU Unit starting at D20000 even if another address was set when
the AUTOEXEC.IOM file was created. Also, if the DM Area is exceeded
(which is possible when the CX-Programmer is used), the remaining data
will be written to the EM Area.

A battery is mounted to a CJ-series CPU Unit when the Unit is shipped
from the factory. Also, the time is set on the internal clock. It is thus not
necessary to clear memory and set the clock before using a CJ-series
CPU Unit. This point differs from the CS-series CS1 CPU Units.

* The user program and parameter area data in the CJ2 CPU Units are
backed up in the built-in flash memory. The BKUP indicator will light on
the front of the CPU Unit when the backup operation is in progress. Do
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not turn OFF the power supply to the CPU Unit when the BKUP indicator
is lit. The data will not be backed up if power is turned OFF.

Check the user program and Unit parameter settings for proper execution
before actually running them on the Unit. Not checking the program and
parameter settings may result in an unexpected operation.

When setting a Special I1/0 Unit or CPU Bus Unit in the 1/O tables, care-
fully check the safety of the devices at the connection target before
restarting the Unit.

If a symbol or memory address (only symbols are allowed for ST pro-
gramming) is specified for the suffix of an array variable in ladder or ST
programming to indirectly specify the element number, be sure that the
element number does not exceed the maximum memory area range.
Specifying a element number that exceeds the maximum range of the
memory area specified for the symbol will result accessing data in a differ-
ent memory area, and may result in unexpected operation.

* Program so that the memory area of the start address is not exceeded
when using a symbol or address is used to specify the offset directly in a
ladder program.

If an indirect specification causes the address to exceed the memory area
of the start address, the system will access data in other area, and unex-
pected operation may occur.

A CS1 or CJ1 CPU Unit program file (.OBJ) cannot be transferred directly
to a CJ2 CPU Unit using a Memory Card. It must first be converted for use
with a CJ2 CPU Unit using the CX-Programmer.

W External Circuits

* Always turn ON power to the PLC before turning ON power to the control
system. If the PLC power supply is turned ON after the control power sup-
ply, temporary errors may result in control system signals because the
output terminals on DC Output Units and other Units will momentarily turn
ON when power is turned ON to the PLC.

¢ Install external breakers and take other safety measures against short-cir-
cuiting in external wiring. Insufficient safety measures against short-cir-
cuiting may result in burning.

¢ Do not turn OFF the power supply to the PLC when reading or writing a
Memory Card. Also, do not remove the Memory Card when the BUSY
indicator is lit. Doing so may make the Memory Card unusable.

To remove a Memory Card, first press the memory card power supply
switch and then wait for the BUSY indicator to go out before removing the
Memory Card.
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SECTION 1
Basic Understanding of Instructions

This section describes the basic information that is required to use programming instructions.
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1. Basic Understanding of Instructions

1-1 Basic Understanding of Instructions

Structure of Instructions

Programs consist of instructions. The conceptual structure of the inputs to and
outputs from an instruction is shown in the following diagram.

Power flow (P.F., execution condition)*1

Power flow (P.F., execution condition) ———; —
Instruction condition —|  Instruction |——» Instruction condition 2
Flags — — Flag

*1: Input instructions only.

*2: Not output for all instructions.
Operands  Operands
(sources) (destinations)

| y

1/0 memory

Power Flow
The power flow is the execution condition that is used to control the execute
and instructions when programs are executing normally. In a ladder program,
power flow represents the status of the execution condition.
Input Instructions

* Load instructions indicate a logical start and outputs the execution condi-
tion.

Outputs the execution
/ condition.

* Intermediate instructions input the power flow as an execution condition
and output the power flow to an intermediate or output instruction.

Outputs the execution
/ condition.

DO
#1215

Output Instructions

» QOutput instructions execute all functions, using the power flow as an exe-
cution condition.

LD power flow
f Power flow for
¢ output instruction
|
}—4 | O

Input block Output block

Instruction Conditions

Instruction conditions are special conditions related to overall instruction exe-
cution that are output by the following instructions. Instruction conditions have
a higher priority than power flow (P.F.) when it comes to deciding whether or
not to execute an instruction. An instruction may not be executed or may act
differently depending on instruction conditions. Instruction conditions are
reset (canceled) at the start of each task, i.e., they are reset when the task
changes.
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1. Basic Understanding of Instructions

w
The following instructions are used in pairs to set and cancel certain instruc- §
tion conditions. These paired instructions must be in the same task. c
=]
Instruction Description Setting Canceling _§
condition instruction instruction 2 g.
Interlocked An interlock turns OFF part of the | IL(002) ILC(003) c3
program. 53
Special conditions, such as turning 22
OFF output bits, resetting timers,
and holding counters are in effect.
BREAK(514) |Ends a FOR(512) - NEXT(513) loop | BREAK(514) |NEXT(513)
execution during execution.
(Prevents execution of all instruc-
tions until to the NEXT(513) instruc-
tion.)
Executes a JMPO(515) to JMPO(515) JMEO(516)
JMEOQ(516) jump.
Block program | Executes a program block from BPRG(096) BEND(801)
execution BPRG(096) to BEND(801).
Flags
In this context, a flag is a bit that serves as an interface between instructions.
Input flags Output flags
Flag Description Flag Description
Carry (CY) |The Carry Flag is used as | Condition Condition Flags include the
Flag an unspecified operand in | Flags Always ON/OFF Flags, as
data shift instructions and well as flags that are
addition/subtraction updated by results of
instructions. instruction execution.
In user programs, these
flags can be specified by
labels, such as P_On,
P_Off, P_ER, P_CY, P_EQ
rather than by addresses.
Flags for These include teaching Flags for These include memory card
Special flags for FPD(269) instruc- | Special instruction flags and
Instructions | tions and network commu- | Instructions | MSG(046) execution com-
nications enabled flags. pleted flags.
Operands

Operands specify preset instruction parameters (boxes in ladder diagrams)
that are used to specify I/O memory area contents or constants. An instruction
can be executed entering an address or constant as the operands. Operands
are classified as source, destination, or number operands.

CS/CJ/NSJ Series Instructions Reference Manual (W474) 3



1. Basic Understanding of Instructions

Example
— MoV — JMP
#0 |4~ S (source) &3 4= N (number)
Do 4—D (destination)
Operand types Operand Description
symbol
Source Specifies the address of | S Source | Source operand
the data to be read or a Operand | other than control
constant. data (C)
C Control | Compound data in a
data source operand that
has different mean-
ings depending bit
status.

Destination | Specifies the address D
(Results) where data will be writ-
ten.

Number Specifies a particular N
number used in the
instruction, such as a
jump number or subrou-
tine number.

Note Operands are also called the first operand, second operand, and so on, start-
ing from the top of the instruction.

— MOV
#0 l-a— First operand
DO [~=— Second operand

Instruction Location and Execution Conditions
The following table shows the possible locations for instructions. Instructions
are grouped into those that do and those do not require execution conditions.
Refer to SECTION 3 Instructions for details.

Instruction Location Execution Diagram Examples
condition
Input | Logical start | Connected directly | Not fo-me- . LD, LD TST(350), LD > (and other sym-
instruc- | (Load to the left bus bar | required. —'—| |—=— bol comparison instructions)
tions instructions) | or is at the begin- D :
ning of an instruc-
tion block.
Intermediate | Between a logical | Required posos- 1 AND, OR, AND TEST(350), AND >
instructions | siart and the out- ——| H |—'— (and other ADD symbol comparison
put instruction. oo ' instructions), UP(521), DOWN(522),
NOT(520), etc.
OQutput instructions Connected directly | Required [mmommo---- 1| | Most instructions including OUT and
to the right bus — - F=__H{|mov(o21).
bar.  ——— '
Not ittt 2| | END(001), JME(005), FOR(512),
required. |————  HI|ILC(003), etc.
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1. Basic Understanding of Instructions

Instruction Variations

The following variations are available for instructions to differentiate executing
conditions and to refresh data when the instruction is executed (immediate

refresh).
Variation Symbol Description

Differentiation |ON |@ Instruction that differentiates when the execution
condition turns ON.

OFF |% Instruction that differentiates when the execution
condition turns OFF.

Immediate refreshing |! Refreshes data in the I/O area specified by the
operands or the Special /0 Unit words when the
instruction is executed.

@ vov

! (@)
—D Instruction (mnemonic)
Differentiation variation
——— Immediate refresh variation

Execution Conditions

The following two types of basic and special instructions can be used.
¢ Non-differentiated instructions: Executed every cycle
* Differentiated instructions: Executed only once

Non-differentiated Instructions
m Output instructions (Instructions That Require Input Conditions):

These instructions are executed once every cycle while the execution condi-
tions are satisfied (ON or OFF).

Example
Non-differentiated _
output instruction # |4m—|

m Input Instructions (Logical Starts and Intermediate Instructions):

These instructions read bit status, make comparisons, test bits, or perform
other types of processing every cycle. If the results are ON, power flow is out-
put (i.e., the execution condition is turned ON).

‘ Non-differentiated input instruction Example
|| {
’ |1 5

m Time Chart

| Bit A
]

O Bit B
Bit A _I I_I I_
Bitg | L | L

CS/CJ/NSJ Series Instructions Reference Manual (W474)
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1. Basic Understanding of Instructions

Input-differentiated Instructions
m Upwardly Differentiated Instructions (Instruction Preceded by @)

Output Instructions:

The instruction is executed only during the cycle in which the execution condi-
tion turned ON (OFF — ON) and are not executed in the following cycles.
The instruction is executed only during the cycle in which the execution condi-
tion turned ON (OFF — ON) and are not executed in the following cycles.

Example 1.02
(@) Upwardly differ-
|entiated instr)(Jction @MOV

Executes the MOV instruction once when
CIO 1.02 goes OFF — ON.

m Time Chart

| Bit A

| .
Bit A | | | |

Operation A A
of SET

Input Instructions (Logical Starts and Intermediate Instructions):

The instruction reads bit status, makes comparisons, tests bits, or perform
other types of processing every cycle and will output an ON execution condi-
tion (power flow) when results switch from OFF to ON. The execution condi-
tion will turn OFF the next cycle. The instruction reads bit status, makes
comparisons, tests bits, or perform other types of processing every cycle and
will output an ON execution condition (power flow) when results switch from
OFF to ON. The execution condition will turn OFF the next cycle.

Upwardly differentiated
| input instruction Example 1.03

| it t—

ON execution condition created for one
cycle only when CIO 1.03 goes from
OFF to ON.

m Time Chart
| Bit A
| |1 O Bit B
BtA | | | L
Bit B M [

Input Instructions (Logical Starts and Intermediate Instructions):

The instruction reads bit status, makes comparisons, tests bits, or perform
other types of processing every cycle and will output an OFF execution condi-
tion (power flow stops) when results switch from OFF to ON. The execution
condition will turn ON the next cycle.

Upwardly differentiated
input instruction Example 1.03

| §

OFF execution condition created for one
cycle only when CIO 1.03 goes from
OFF to ON.
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1. Basic Understanding of Instructions

m Time Chart
| Bit A

jo Buipuejsiapun oiseg |-1

@©
>
suolonsu|

m Downwardly Differentiated Instructions (Instruction Preceded by %)

Output Instructions:

The instruction is executed only during the cycle in which the execution condi-
tion turned OFF (ON — OFF) and is not executed in the following cycles.

D = Example 1.02
%) Downwardly
li differentiated l—[ %SET

instruction

Executes the SET instruction once
when CIO 1.02 goes ON to OFF.

m Time Chart
| Bit A

i .
SPR s B e I

Operation
of SET A A

Input Instructions (Logical Starts and Intermediate Instructions):

The instruction reads bit status, makes comparisons, tests bits, or perform
other types of processing every cycle and will output the execution condition
(power flow) when results switch from ON to OFF.

The execution condition will turn OFF the next cycle.

Example
| Downwardly differentiated input instruction 1.03

| U W

Will turn ON when the CIO 1.03 switches from
ON — OFF and will turn OFF after one cycle.

m Time Chart
| Bit A

Bit A _I I_I I_
Bit B rl rl_

Note The downward differentiation variation (indicated by “%”) cannot be
used with as many instructions as the upward differentiation varia-
tion. It can be used only with the LD, AND, OR, SET, and RSET in-
struction. To use downward differentiation with any other instructions,
combine the instruction with the DIFD(014) or DOWN(522) instruc-
tion. NOT can be added to instruction only for the CS1-H, CJ1-H,
CJ1M, and CS1D CPU Units
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1. Basic Understanding of Instructions

Input Instructions (Logical Starts and Intermediate Instructions):
The instruction reads bit status, makes comparisons, tests bits, or perform
other types of processing every cycle and will output an OFF execution condi-
tion (power flow stops) when results switch from ON to OFF.
Example
Downwardly differentiated input instruction 1.03

OFF execution condition created for one
cycle only when CIO 1.03 goes from ON
to OFF.

m Time Chart
| Bit A

8 CS/CJ/NSJ Series Instructions Reference Manual (W474)



1. Basic Understanding of Instructions

1-1 Basic Understanding of I
Instructions

Input _
read
Inbut
read

u
Input

The following timing chart shows different operating timing for individual
instructions using a program comprised of only LD and OUT instructions.

< e <2 <o <& <D o< <Z < <L <E o<

I/O Instruction Timing

1/0 refresh

Instruction
executed.

CPU
processing
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1. Basic Understanding of Instructions

Differentiated Instructions
¢ A differentiated instruction has an internal flag that tells whether the previ-
ous value is ON or OFF. At the start of operation, the previous value flags
for upwardly differentiated instruction (DIFU and @ instructions) are set to
ON and the previous value flags for downwardly differentiated instructions
(DIFD and % instructions) are set to OFF. This prevents differentiation
outputs from being output unexpectedly at the start of operation.

¢ An upwardly differentiated instruction (DIFU or @ instruction) will output
ON only when the execution condition is ON and flag for the previous
value is OFF.

m Using Differentiated Instructions in Interlocks (IL - ILC Instructions)

In the following example, the previous value flag for the differentiated instruc-
tion maintains the previous interlocked value and will not output a differenti-
ated output at point A because the value will not be updated while the
interlock is in effect.

0.00
—
0.01
|1 DIFU
001000
ILC
ILis IL is

000000 executing executing

000001 | | | : | } | 1 |

001000 |_| i |_|
®
m Using Differentiated Instructions in Jumps (JMP(004) - JME(005)

Instructions)

Just as for interlocks, the previous value flag for a differentiated instruction is
not changed when the instruction is jumped, i.e., the previous value is main-
tained.

e With downwardly differentiated instructions (DIFD(014) or instructions
with a %), outputs will turn ON when inputs turn OFF only when the previ-
ous value flag is ON.

* With both upwardly and downwardly differentiated instructions, outputs
will turn OFF in the next cycle.

Note Do not use the Always P_On Flag or A200.11 (First Cycle Flag) as the input
bit for an upwardly differentiated instruction. Do not use the Always P_Off Flag
as the input bit for a downwardly differentiated instruction. If either is used, the
instruction will never be executed.

10 CS/CJ/NSJ Series Instructions Reference Manual (W474)



1. Basic Understanding of Instructions

1-2 Specifying Operands
Addressing I/0 Memory Areas

Bit Addresses
J000.00

—‘—— Bit number (00 to 15)

——-Word address

Example: The address of bit 03 in word 1 in the CIO Area would be as
shown below.

1. 03

Bit number: 03
Word address: 0001
Bit: CIO 0001.03

Word
\l, 15 14 13 12 11 10 09 08 07 06 05 04 |03 02 Ot 00

3 =

With the CJ2 CPU Unit, bit addresses can be specified in the DM and EM
Areas.

Example: DM area
D1001.03

—_

Bit number: 03
——— Word address: D1001

Bit: D1001.03
Word
\l, 15 14 13 12 11 10 09 08 07 06 05 04 |03 02 Of 00

D1000
D1001
D1002

Word Addresses
IO
—l: Indicates the word address

Example: 1/O Area
The address for word CIO 10 would be as shown below.

10

L Word address

DM and EM Areas addresses are given “D” or “E” prefixes, as shown below
for the address D200.

Example: DM Area
The address for word D200 would be as shown below.

D200
LWord address

CS/CJ/NSJ Series Instructions Reference Manual (W474) 11
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1. Basic Understanding of Instructions

Example: EM Area
The address for word E200 in the current bank would be as shown
below.

E200
Word address

Example: EM Area Bank 1
The address for word E200 in bank 1 would be as shown below.

EO01_200
_L Word address
Bank number
Specifying Operands

Operand Description Notation Application
examples

Specifying bit The word and bit numbers are specified |1 go 1.02
addresses directly to specify a bit (input bits).
Y pecty (inp ) Bit number (02) |

I

Bit number
(00 to 15)

Word number: 1

Indicates the word address.

The same addresses are used to access
timer/counter Completion Flags and
Present Values. There is also only one
address for a Task Flag.

Specifying word The word number is specified directly to 3 MOV 3 D200
addresses specify the 16-bit word. T
Word number: 3

[EEEE

Indicates the word address. T Word number: 200

Specifying offsets for | In brackets, specify the number of bits to 10,0021 | of bits to 10.00[2]

bit addresses”! offset the specified starting bit address. offset the address > 10-02
DDDD DD [DD] Starting bit address

Offset 10.00[WOINumber of bits to

Constant 0 to 15 or word offset the address ~ —* 10.02
address in I/0 memory (W0 = &2)

Starting bit add
Starting bit address arting bit address

A symbol can also be specified for the
starting bit address. Only Holding, Work,
DM, and EM Area addresses can be used
regardless of whether a physical address
or symbol is used. A constant or word
address in I/O memory can be used for the
offset. If a word address is specified, the
contents of the word is used directly as the
offset.
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1. Basic Understanding of Instructions

Operand Description Notation Application
examples
Specifying offsets for | In brackets, specify the number of bits to  |poz) MOV 3 D0[200]

word addresses !

offset the specified starting bit address.
Offset
Constant 0 to 15 or word

OO oo
address in I/O memory

Starting word address

A symbol can also be specified for the
starting word address. Only Holding,
Work, DM, and EM Area addresses can
be used regardless of whether a physical
address or symbol is used. A constant or
word address in I/O memory can be used
for the offset. If a word address is speci-
fied, the contents of the word is used
directly as the offset.

Number of words to
offset address - D2

Starting word address

DO[WOQO] Number of words to

offset address - D2
(WO = &2)

Starting word address

Specifying indirect
DM/EM addresses in
Binary Mode

The offset from the beginning of the area
is specified. The contents of the address
will be treated as binary data (00000 to
32767) to specify the word address in
Data Memory (DM) or Extended Data
Memory (EM). Add the @ symbol at the
front to specify an indirect ad-dress in
Binary Mode.

@DLILIII]
—

00000 to 32767

Contents |:| (0000 Hex to
v 7FFF Hex in BIN)
o[ ]

DO to D32767 are specified if
OD(CC) contains 0000 Hex to 7FFF
Hex (0 to 32767).

@D300

Contents

Hex: #0100
'
Specifies D256.
Add the @ symbol.

MOV #0001 @D300

CS/CJ/NSJ Series Instructions Reference Manual (W474)
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1. Basic Understanding of Instructions

Operand Description Notation Application
examples

Specifying indirect EO _0to E0 _32767 of bank 0 in Extended | @D300

DM/EM addresses in | Pata Memory (EM) are specified if

Bimary Mo @D(IICI0) contains 8000 Hex to FFFF Contents

inary viode Hex (32768 to 65535). Hex: #8001
2
Specifies EQ_01.
E[]_0 to E[]_32767 in the specified bank | @ E1_200 MOV #0001 @E1_200

are specified if @EL]_[JCICICI] contains
0000 Hex to 7FFF Hex (0 to 32767).

&257 Contents

Hex: #0101

%

Specifies E1_257.

E([J+1)_0 to E(L1+1)_32767 in the bank
following the specified bank [ are speci-
fied if @ ELI_[ICICICIC] contains 8000 Hex
to FFFF Hex (32768 to 65535).

@E1_200

&32770 Contents

Hex: #8002

%

Specifies E2_2.

Note When specifying an indirect address in Binary Mode, treat Data Memory (DM) and Extended
Data Memory (EM) (banks 0 to 18) as one series of addresses. If the contents of an address
with the @ symbol exceeds 32767, the address will be assumed to be an address in the
Extended Data Memory (EM) continuing on from 0 in bank No. 0.
Example: If the Data Memory (DM) word contains 32768, E0_O in bank 0 in Extended Data
Memory (EM) would be specified. If the Extended Data Memory (EM) bank number is speci-
fied as “n” and the contents of the word exceeds 32767, the address will be assumed to be
an address in the Extended Data Memory (EM) continuing on from 0 in bank N+1.

Example: If bank 2 in Extended Data Memory (EM) contains 32768, E3_0 in bank number 3
in Extended Data Memory (EM) would be specified.

MOQV #0001 *D200

Specifying indirect The offset from the beginning of the area |+poqg
DM/EM addresses in | i specified. The contents of the address [T~
BCD Mod will be treated as BCD data (0000 to 9999)
ode to specify the word address in Data Mem- Contents
ory (DM) or Extended Data Memory (EM). ¥
Add an asterisk (*) at the front to specify Specifies D100
an indirect address in BCD Mode. P
D%?E L—— Add an asterisk (*).
0000 to 9999
Contents (BCD)
D
14 CS/CJ/NSJ Series Instructions Reference Manual (W474)




1. Basic Understanding of Instructions

Operand

Description

Notation

Application examples

Specifying a
register directly

An index register (IR) or a data register (DR) is
specified directly by specifying IRC] (CI: 0 to 15) or

DR (C: 0 to 15).

IRO

MOVR 1.02 IR0

Stores the PLC memory address for
CIO 0010 in IRO.

IR1 MOVR 10 IR1
Stores the PLC memory address for
CIO 0010 in IRT.
Specifying an Indirect address | The bit or word with the PLC ,IRO LD ,IRO
indirect address | (No offset) memory address contained in Loads the bit with the PLC memory
using a register IRLC] will be specified. Specify address in IRO.
LIRL] to specify bits and words for
instruction operands. IR1 MOV #0001 ,IR1
Stores #0001 in the word with the
PLC memory in IR1.
Constant The bit or word with the PLC +5,IR0 LD +5,IR0
offset memory address in IR + or —the Loads the bit with the PLC memory
constant is specified. Specify +/—- address in IRO + 5.
constant ,IRC]. Constant offsets
range from —2048 to +2047 (deci- [31,/R1 MOV #0001 +31 ,IR1
mal). The offset is converted to Stores #0001 in the word with the
binary data when the instruction PLC memory address in IR1 + 31
is executed.
DR offset The bit or word with the PLC DRO,IRO | LD DRO,IRO
memory address in IRL] + the Loads the bit with the PLC memory
gont??tSDOFEDDF}ED'S SDPF??g'id- address in IR0 + the value in DRO.
pecify IR ata reg-
ister) contents are treated as DRO,IR1 | MOV #0001 DRO ,IR1
signed-binary data. The contents Stores #0001 in the word with the
of IRLJ will be given a negative off- PLC memory address in IR1 + the
set if the signed binary value is value in DRO.
negative.
Auto-increment | The contents of IRL] is incre- JRO++ LD ,IRO ++
mented by +1 or +2 after referenc- Increments the contents of IR0 by 2
ing the value as an PLC memory after the bit with the PLC memory
address. address in IR0 is loaded.
+1: Specify IR+ JR1+ | MOV #0001 IR1 +
+2: Specify IR + + Increments the contents of IR1 by 1
after #0001 is stored in the word
with the PLC memory address in
IR1.
Auto-decrement | The contents of IRL] is decre- ,—IRO0 LD ,—IRO
mented by —1 or -2 after referenc- After decrementing the contents of
ing the value as an PLC memory IRO by 2, the bit with the PLC mem-
address. ory address in IR0 is loaded.
~1: Specify ,~IRC] JR1 MOV #0001 ,~IR1

—2: Specify ,—IRL]

After decrementing the contents of
IR1 by 1, #0001 is stored in the
word with the PLC memory address
in IR1.

CS/CJ/NSJ Series Instructions Reference Manual (W474)
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1. Basic Understanding of Instructions

Data

Operand

Data form

Symbol

Range

Application example

16-bit
constant

All binary data or a
limited range of binary
data

Unsigned binary

#

#0000 to #FFFF

MOV #0100 DO

Stores #0100 hex (&256 decimal)
in DO.

+#0009 #0001 D1

Stores #000A hex (&10 decimal)
in D1.

Signed decimal

—32768 to +32767

MOV .100 DO

Stores .100 decimal (#FF9C hex)
in DO.

+-9-1D1

Stores —10 decimal (#FFF6 hex)
in D1.

Unsigned decimal

&0 to &65535

MOV &256 DO

Stores —256 decimal (#0100 hex)
in DO.

+&9 &1 D1

Stores —10 decimal (#000A hex)
in D1.

All BCD data or a lim-
ited range of BCD
data

BCD

#0000 to #9999

MOV #0100 DO

Stores #0100 (BCD) in DO.
+B #0009 #0001 D1

Stores #0010 (BCD) in D1.

32-bit
constant

All binary data or a
limited range of binary
data

Unsigned binary

#

#00000000 to
H#FFFFFFFF

MOVL #12345678 DO
Stores #12345678 hex in DO and
D1.

D1 DO
_ 1234 [ 5678 ]

Signed binary

—2147483648 to
+2147483647

MOVL -12345678 DO

Stores —12345678 decimal in DO
and D1.

Unsigned
decimal

&0 to
&4294967295

MOVL &12345678 DO

Stores &12345678 decimal in DO
and D1.

All BCD data or a lim-
ited range of BCD
data

BCD

#00000000 to
#99999999

MOVL #12345678 DO

Stores #12345678 (BCD) in DO
and D1.

16
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N
Text string Description Symbol Examples - %’
Text string data is stored in | ABCDE MOV$ D100 D200 &
ASCII (one byte except for E
special characters) in order T~ B D100| 41 42 Q@
from the leftmost to the c D D101| 43 44 -50
rightmost byte and from the = D102 25 00 3
rightmost (smallest) to the E NUL 2
leftmost word. | \ o
00 Hex (NUL code) is stored a1 42 D200] 41 42
in the rightmost byte of the 43 44 D201| 43 44
last word if there is an odd 45 00 D202| 45 00
number of characters.
0000 Hex (2 NUL codes) is ABCD
stored in the leftmost and
rightmost vacant bytes of A ‘B’
the last word + 1 if there is C D’
an even number of charac- NUL | NUL
ters. |
41 42
43 44
00 00

ASCII characters that can be used in a text string includes alphanumeric characters, Katakana
and symbols (except for special characters). The characters are shown in the following table.

Upper four digits
0123456/ 789ABCDEIF
0 Spl0@P| 'Ip — 2=
1 ''1MAIQalq o |77|F |
2 "12|B|R|b|r M| X
3 # 3|C/S|c|s 1|77 E
4 S 4D T|dt < | T|F
25 % 5 E/U/elu - FFa
3|6 & 6/F|V flv 7 Al=3
37 " 17/GW|gw 7 F x>
ES (8 HIX|h|x 1|7 %]V
=9 ) 19111Ylily v /b
—A | 11J|Z)j |z x a/\L
B +|; K| [k| { Eaval=[=]
C , I<ILI¥ 1] ¥ 77
D — =/M|] m]} 1AV
E . >INl |n~ =gzl
F /1?10_|o v VIR
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|E| Precautions for Correct Use

The following instructions are executed even when the input conditions are OFF. Therefore,
when indirect memory addresses are specified using auto-incrementing or auto-decrementing
(,IR+ or ,IR-) in an operand of any of these instructions, the value in the Index Register (IR) is
refreshed each cycle regardless of the input condition (increases or decreases one every
cycle). This must be considered when writing a program.

Classification Instructions

Sequence input instructions LD, LD NOT, AND, AND NOT, OR, OR NOT, LD TST(350), LD
TSTN(351), AND TST(350), AND TSTN(351), OR TST(350), OR
TSTN(351)

Sequence output instructions | OUT, OUT NOT, DIFU(013), DIFD(014)
Sequence control instructions | JMP(004), FOR(512)

Timer and counter instructions | TIM/TIMX(550), TIMH(015)/TIMHX(551), TMHH(540)/TMHHX(552),
TIMU(541)/TIMUX(556), TMUH(544)/TMUHX(557), TTIM(087)/
TTIMX(555), TIML(542)/TIMLX(553), MTIM(533)/MTIMX(554), CNT/
CNTX(546), CNTR(012)/CNTRX(548)

Comparison instructions Symbol comparison instructions (LD, AND, OR =, etc.(function codes:
300, 305, 310, 320, and 325))

Single-precision floating-point | Single-precision floating-point data comparison (LD, AND, OR = F,

math instructions etc.(function codes: 329 to 334))

Double-precision floating-point | Double-precision floating-point data comparison (LD, AND, OR = D,
math instructions etc.(function codes: 335 to 340))

Block programming instruc- BPPS(811), BPRS(812), EXIT(806), EXIT(806) NOT, IF(802), IF(802)
tions NOT, WAIT(805), WAIT(805) NOT, TIMW(813)/TIMWX(816),

CNTW(814)/CNTWX(818), TMHW(815)/TMHWX(817), LEND(810),
LEND(810) NOT

Text string processing instruc- | STRING COMPARISON (LD, AND, OR = $, etc. (function codes: 670 to
tions 675))

The following ladder programming examples show how the index registers are treated.
Example 1

Ladder Program:
LD P_Off
OUT, IR0+

Operation: When the PLC memory address 0.13 is stored in IRO.

The input condition is OFF (P_Off is the Always OFF Flag), so the OUT instruction sets 0.13,
which is indirectly addressed by IR0, to OFF. The OUT instruction is executed, so IR0 is incre-
mented. As a result, the PLC memory address 0.14, which was incremented by +1 in the IR0,
is stored. Therefore, in the following cycle the OUT instruction turns OFF 0.14.

Example 2

Ladder Program:
LD P_Off
SET, IR0+

Operation: When the PLC memory address 0.13 is stored in IRO.

The input condition is OFF (P_Off is the Always OFF Flag), so the SET instruction is not exe-
cuted. Therefore, IR0 is not incremented and the value stored in IRO remains PLC memory
address 0.13.
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1-3 Data Formats

The following table shows the data formats that the CJ Series can handle.

Decimal =

Data type Data format Decimal 4-digit
hexadecimal
Unsigned 15 14 13 12 11 10 9o 8 7 6 5 4 3 2 1 o |&0to #0000 to
binary | | [ [ | [ [ | | [ [ [|aess35  |#FFFF
Binary - 215 914 913 12 i o1l 910 29 28 27 26 25 24 23 22 21 20
Hex — 23 22 21 20 23 22 2! 2° 23 22 27 2° 23 22 21 20
Decimal — 32768 16384 8192 4096 2048 1024 512 256 ; 128 64 32 16 8 4 2 1
Signed 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 o |0to-32768 |Negative:
binary | ] ] | | | | | | |loto+32767 |#800010
Binary — 215 214 213 212 211 210 29 28 o7 26 25 24 23 22 21 20 #FFFF
Hex — 23 22 21 20 23 22 21 20 23 22 21 20 23 22 21 20 POSItlve
#0000 to #7FFF
Decimal = 32768 \1638 8192 4006{2048 1024 512 256 {128 64 32 16; 8 4 2 1
Sign bit: 0: Positive, 1: Negative
The data is treated as signed binary 16-bit data using the leftmost bit as the
sign bit. The value is expressed in 4-digit hexadecimal.
Positive numbers: If the leftmost bit is OFF, it indicates a non-negative value.
For 4-digit hexadecimal, the value will be 0000 to 7FFF hex.
Negative numbers: If the leftmost bit is ON, it indicates a negative value. For
4-digit hexadecimal, the value be 8000 to FFFF hex and it will be expressed
as the 2's complement of the absolute value of the negative value (decimal).
BCD 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 #0 to #9999 | #0000 to #9999
(binary
COded Binary_) 23 22 21 20 23 22 21 20 25 22 21 20 23 22 21 20
decimal) \ A A A Y
Y Y~

CS/CJ/NSJ Series Instructions Reference Manual (W474)
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1. Basic Understanding of Instructions

Data type Data format Decimal 4-digit
hexadecimal
Single 3130 29 23 22 21 20 19 2 1 0
precision
| | L L TPl [T
floating
pont | L ¥ | RY
decimal | Sign of Exponent Binary Mantissa
mantissa
—
Value = (-1)Sign  x 1.[Mantissa] x 2Exponent
Sign (bit 31) 1: negative or 0: positive
Mantissa The 23 bits from bit 00 to bit 22 contain the mantissa,
i.e., the portion below the decimal point in 1.CICICIC].....,
in binary.
Exponent The 8 bits from bit 23 to bit 30 contain the exponent.
The exponent is expressed in binary as 127 plus n in
2",
This format conforms to IEEE754 standards for single-precision floating-point
data and is used only with instructions that convert or calculate floating-point
data. It can be used to set or monitor from the 1/0O memory Edit and Monitor
Screen on the CX-Programmer. As such, users do not need to know this for-
mat although they do need to know that the formatting takes up two words.
Double 63 62 52 51 0
precision
floating ||22| ||||22||||/|
point deci-
point deci-| Yy RS
Sign of Exponent ] Mantissa
mantissa Binary
—
Value = (~1)Sign % 1.[Mantissa] x 2Exponent
Sign (bit 63) 1: negative or 0: positive
Mantissa The 52 bits from bit 00 to bit 51 contain the mantissa,
i.e., the portion below the decimal point in 1.CICICIC.....,
in binary.
Exponent The 11 bits from bit 52 to bit 62 contain the exponent
The exponent is expressed in binary as 1023 plus n
in 2",
This format conforms to IEEE754 standards for double-precision floating-point
data and is used only with instructions that convert or calculate floating-point
data. It can be used to set or monitor from the 1/0O memory Edit and Monitor
Screen on the CX-Programmer. As such, users do not need to know this for-
mat although they do need to know that the formatting takes up four words.
Note 1. Complements
Generally the complement of base x refers to a number produced when all
digits of a given number are subtracted from x — 1 and then 1 is added to
the rightmost digit.
(Example: The ten's complement of 7556 is 9999 —7556 + 1 = 2444.)
A complement is used to express a subtraction and other functions as an
addition.
Example: With 8954 — 7556 = 1398, 8954 + (the ten's complement of 7556)
= 8954 + 2444 = 11398. If we ignore the leftmost bit, we get a subtraction
result of 1398.
2. Two's Complements
Atwo's complement is a base-two complement. Here, we subtract all digits
from 1 (2 -1 =1) and add one.
Example: The two's complement of binary number 1101 is 1111 (F Hex)
— 1101 (D Hex) + 1 (1 Hex) = 0011 (3 Hex). The following shows this value
expressed in 4-digit hexadecimal.
20 CS/CJ/NSJ Series Instructions Reference Manual (W474)
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The two's complement b Hex of a Hex is FFFF Hex — a Hex + 0001 Hex =
b Hex. To determine the two's complement b Hex of “a Hex,” use b Hex =
10000 Hex — a Hex.

Example: to determine the two's complement of 3039 Hex, use 10000 Hex
— 3039 Hex = CFC7 Hex.

Similarly use a Hex = 10000 Hex — b Hex to determine the value a Hex from
the two's complement b Hex.

Example: To determine the real value from the two's complement CFC7
Hex use 10000 Hex — CFC7 Hex = 3039 Hex.

The CS/CJ Series has two instructions: NEG(160)(2'S COMPLEMENT)
and NEGL(161) (DOUBLE 2'S COMPLEMENT) that can be used to deter-
mine the two's complement from the true number or to determine the true
number from the two's complement.

sjew.iod ejeq ¢-1

Values Represented in 1-word Data

Value Binary representation BCD representation
(Decimal) Decimal representations Hexadecimal (decimal)
Unsigned Signed representation

1 &1 +1 #0001 #0001

2 &2 +2 #0002 #0002

3 &3 +3 #0003 #0003

4 &4 +4 #0004 #0004

5 &5 +5 #0005 #0005

6 &6 +6 #0006 #0006

7 &7 +7 #0007 #0007

8 &8 +8 #0008 #0008

9 &9 +9 #0009 #0009

10 &10 +10 #000A #0010

11 &11 +11 #000B #0011

12 &12 +12 #000C #0012

13 &13 +13 #000D #0013

14 &14 +14 #000E #0014

15 &15 +15 #000F #0015

16 &16 +16 #0010 #0016

9999 &9999 +9999 #270F #9999

10000 &10000 +10000 #2710 Not applicable.
32767 &32767 +32767 #7FFF
32768 &32768 Not applicable. #8000
65535 &65535 #FFFF

-1 Not applicable. -1 #FFFF Not applicable.
-32768 -32768 #8000
-32769 Not applicable. Not applicable.
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This section provides a summary of instructions used with NSJ/CS/CJ-series PLCs.

2-1 Instruction Set and CPU Unit Support for Individual Instructions. . .......
2-2  Instruction Functions. . . ... .. . i
2-2-1  Sequence Input Instructions . . ......... ... ...,
2-2-2  Sequence Output Instructions. . ............. .. .. ... .. ......
2-2-3  Sequence Control Instructions . ............. .. .. ...,
2-2-4  Timer and Counter Instructions ............ ... ... .. .. .....
2-2-5  Comparison Instructions. .. ...........c. i,
2-2-6  Data Movement Instructions. .. ....... ... .. ...,
2-2-7  Data Shift Instructions .............. ... .. .. .. ..
2-2-8  Increment/Decrement Instructions . .. .......................
2-2-9  Symbol Math Instructions. . ... ... ...
2-2-10 Conversion Instructions . ... nenon..
2-2-11 Logic InStructions. . . . . ..ottt it
2-2-12  Special Math Instructions. . ............ ... .. .. . .. ......
2-2-13 Floating-point Math Instructions . ................. .. ... ....
2-2-14 Double-precision Floating-point Instructions. .. ...............
2-2-15 Table Data Processing Instructions. . . .......................
2-2-17 Data Control Instructions .. ......... ... ...,
2-2-18 Subroutine Instructions. . .............. . . i
2-2-19 Interrupt Control Instructions. . .. ..... ... .. ...

2-2-20 High-speed Counter and Pulse Output Instructions
(CI2M-CPULI] and CJIM-CPU21/22/23 Only) . .............

2-2-21 Step INStruCtions . . . .. oottt
2-2-22 Basic /O Unit Instructions. . .. ...,
2-2-23 Serial Communications Instructions. . .. .....................
2-2-24 Network Instructions . .......... ...t innenenen ..
2-2-25 File Memory Instructions . . .. ..ot
2-2-26 Display InStructions . . ........c.vuit i
2-2-27 Clock InStructions. . .. ...ttt
2-2-28 Debugging InStructions. . . .. ......vt it
2-2-29 Failure Diagnosis Instructions ........... ... ... ... ... .....
2-2-30 Other InStructionsS . . .. ...ttt
2-2-31 Block Programming Instructions .. .........................
2-2-32  Text String Processing Instructions .........................
2-2-33 Task Control Instructions . . ...,

2-2-34 Model Conversion Instructions
(CPU Unit Ver. 3.0 or Later and CJ2 CPU Units Only)..........

2-2-35 Special Function Block Instructions. . .......................
2-2-36 SFCINStructionsS. .. ... ...ttt it
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2. Summary of Instructions

2

1 Instruction Set and CPU Unit Support for Individual
Instructions

The following table lists the CS/CJ-series instructions by function. The instruc-
tions also appear by order of their function in SECTION 3 Instructions.

Asterisks and numbers are used in the table to indicate which CPU Unit mod-
els and unit versions support each instruction as listed below. If no asterisk
and number appears, all models and all unit versions of the CS/CJ-series
CPU Units support the instruction.

*1  CJ2, CS1-H, CJ1-H, CJ1M, and CS1D CPU Units only.
*2 CJ2 and CJ1-H-R CPU Units only.
*3 CJ2M and CJ1M CPU Units only.
*4  CJ2 CPU Units only.
*5 (CS/CJ-series CPU Units with CPU Units 2.0 or later and CJ2 CPU Units
only.
*6 CS/CJ-series CPU Units with unit version 2.0 or later, CJ2 CPU Units,
and CJ1M CPU Units only.
*7 CS/CJ-series CPU Units with unit version 3.0 or later and CJ2 CPU Units
only.
*8 (CS/CJ-series CPU Units with unit version 4.0 or later and CJ2 CPU Units
only.
*9  CJ1M CPU Units with unit version 2.0 or later and CJ2M CPU Units only.
*10 Serial Communications Unit with unit version 1.2 or later.
*11 All CPU Units except for CS1D CPU Units for Duplex-CPU Systems.
*12 CJ1W-SCU22/SCU32/SCU42 with CJ2H CPU Unit with unit version 1.1
or later only.
*13 CJ2M CPU Units only.
*14 CJ2H CPU Units with unit version 1.3 or later and CJ2M CPU Units only.
Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Basic Input LD LOAD LD NOT LOAD NOT AND AND
instructions AND NOT AND NOT OR OR OR NOT OR NOT
AND LD AND LOAD OR LD OR LOAD
Output ouT OUTPUT OUT NOT OUTPUT NOT | ---
Sequence |- NOT NOT uP CONDITION | DOWN CONDITION
input ON OFF
instructions I'g; % ost LD TST LD BIT TEST |LD TSTN LD BIT TEST |AND TST AND BIT
NOT TEST NOT
AND TSTN AND BIT ORTST ORBIT TEST |ORTSTN OR BIT TEST
TEST NOT NOT
Sequence |- KEEP KEEP DIFU DIFFERENTI- | DIFD DIFFERENTI-
output ATE UP ATE DOWN
instructions
1 SINGLE BIT
ouTB OUTPUT
Set/Reset SET SET RSET RESET SETA MULTIPLE
BIT SET
RSTA MULTIPLE “1 SINGLE BIT “1 SINGLE BIT
BIT RESET SETB SET RSTB RESET
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Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Sequence | --- END END NOP NO OPERA- |- ---
pontrol . TION
instructions 'y serlock IL INTERLOCK [ILC INTERLOCK | miLH'S MULTI-INTER-
CLEAR LOCK DIF-
FERENTIATIO
N HOLD
MILR’® MULTI-INTER- | miLC™ MULTI-INTER- | ---
LOCK DIF- LOCK CLEAR
FERENTIATIO
N RELEASE
Jump JMP JUMP JME JUMP END CJP CONDI-
TIONAL
JUMP
CJPN CONDI- JMPO MULTIPLE JMEO MULTIPLE
TIONAL JUMP JUMP END
JUMP
Repeat FOR FOR-NEXT BREAK BREAK LOOP | NEXT FOR-NEXT
LOOPS LOOPS
Timer and BCD Timers TIM HUNDRED- TIMH TEN-MS TMHH ONE-MS
counter with timer MS TIMER TIMER TIMER
instructions numbers
2 TENTH-MS 2 HUN- TTIM ACCUMULA-
TIMU TIMER TMUH DREDTH-MS TIVE TIMER
TIMER
Timers TIML LONG TIMER | MTIM MULTI-OUT- | ---
without PUT TIMER
timer
numbers
Counters |CNT COUNTER CNTR REVERSIBLE | CNR RESET
with TIMER TIMER/
counter COUNTER
numbers
Binary |Timers TIMX HUNDRED- TIMHX TEN-MS TMHHX ONE-MS
with timer MS TIMER TIMER TIMER
numbers I X2 TENTH-MS [ TMmUHX2 HUN- TTIMX ACCUMULA-
TIMER DREDTH-MS TIVE TIMER
TIMER
Timers 1 LONG TIMER 1 MULTI-OUT- | ---
without TIMLX MTIMX PUT TIMER
timer
numbers
Counters 1 COUNTER CNTRX REVERSIBLE 1 RESET
with CNTX TIMER CNRX TIMER/
counter COUNTER
numbers
Timer TRSET TIMER
reset*4 RESET
Compari- Symbol LD, AND, OR | Symbol com- |LD, AND, OR |Symbol com- |LD, AND, OR |Symbol
son instruc- | comparison + parison + parison (dou- |+ comparison
tions =, <>, <, <=, >, | (unsigned) = <>, <, <=, >, | ble-word, =, <>, <, <=, >, | (signed)
>= >=4 L0 unsigned) >=+8"
LD, AND, OR | Symbol com- LD, AND, OR [Time compari- | --- ---
+ parison (dou- |+ son
=, <>, <,<=,>, | ble-word, =DT, <> DT, <
>=+8L"S signed) DT, <= DT, >
DT, >=DT®
Data CMP UNSIGNED CMPL DOUBLE CPS SIGNED
comparison COMPARE UNSIGNED BINARY
(Condition Flags) COMPARE COMPARE
CPSL DOUBLE ZCp1 AREARANGE | zcpL™1 DOUBLE
SIGNED C COMPARE C AREA RANGE
BINARY COMPARE
COMPARE
“14 SIGNED *14 DOUBLE
ZCPS AREARANGE ZCPSL SIGNED
COMPARE AREA RANGE
COMPARE
Table MCMP MULTIPLE TCMP TABLE COM- | BCMP UNSIGNED
compare COMPARE PARE BLOCK COM-
PARE
BCMP26 EXPANDED
BLOCK COM-
PARE
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Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Data Single/ MOV MOVE MOVL DOUBLE MVN MOVE NOT
movement | double-word MOVE
instructions MVNL DOUBLE . .
MOVE NOT
Bit/digit MOvVB MOVE BIT MOVD MOVE DIGIT |---
Exchange XCHG DATA XCGL DOUBLE --- ---
EXCHANGE DATA
EXCHANGE
Block/bit transfer XFRB MULTIPLE XFER BLOCK BSET BLOCK SET
BIT TRANS- TRANSFER
FER
Distribute/ collect DIST SINGLE COLL DATA COL-
WORD DIS- LECT
TRIBUTE
Index register MOVR MOVE TO MOVRW MOVETIMER/ | --- ---
REGISTER COUNTERPV
TO REGIS-
TER
Data shift 1-bit shift SFT SHIFT REG- |SFTR REVERSIBLE | ASLL DOUBLE
instructions ISTER SHIFT REG- SHIFT LEFT
ISTER
ASL ARITHMETIC |ASR ARITHMETIC | ASRL DOUBLE
SHIFT LEFT SHIFT RIGHT SHIFT RIGHT
0000 hex asynchro- | ASFT ASYNCHRO- |---
nous NOUS SHIFT
REGISTER
Word shift WSFT WORD SHIFT |---
1-bit rotate ROL ROTATE LEFT | ROLL DOUBLE RLNC ROTATE LEFT
ROTATE LEFT WITHOUT
CARRY
RLNL DOUBLE ROR ROTATE RORL DOUBLE
ROTATE LEFT RIGHT ROTATE
WITHOUT RIGHT
CARRY
RRNC ROTATE RRNL DOUBLE
RIGHT WITH- ROTATE
OUT CARRY RIGHT WITH-
OUT CARRY
1 digit shift SLD ONE DIGIT SRD ONE DIGIT
SHIFT LEFT SHIFT RIGHT
Shift n-bit data NSFL SHIFT N-BIT |NSFR SHIFT N-BIT | ---
DATA LEFT DATA RIGHT
Shift n-bit NASL SHIFT N-BITS | NSLL DOUBLE NASR SHIFT N-BITS
LEFT SHIFT N-BITS RIGHT
LEFT
NSRL DOUBLE
SHIFT N-BITS
RIGHT
Increment/ |BCD ++B INCREMENT | ++BL DOUBLE --B DECRE-
decrement BCD INCREMENT MENT BCD
instructions BCD
--BL DOUBLE
DECRE-
MENT BCD
Binary ++ INCREMENT | ++L DOUBLE -— DECRE-
BINARY INCREMENT MENT
BINARY BINARY
--L DOUBLE
DECRE-
MENT
BINARY
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Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Symbol Binary add + SIGNED +L DOUBLE +C SIGNED
math BINARY ADD SIGNED BINARY ADD
instructions WITHOUT BINARY ADD WITH CARRY
CARRY WITHOUT
CARRY
+CL DOUBLE
SIGNED
BINARY ADD
WITH CARRY
BCD add +B BCD ADD +BL DOUBLEBCD | +BC BCD ADD
WITHOUT ADD WITH CARRY
CARRY WITHOUT
CARRY
+BCL DOUBLEBCD | ---
ADD WITH
CARRY
Binary subtract - SIGNED -L DOUBLE -C SIGNED
BINARY SUB- SIGNED BINARY
TRACT BINARY SUBTRACT
WITHOUT SUBTRACT WITH CARRY
CARRY WITHOUT
CARRY
-CL DOUBLE
SIGNED
BINARY WITH
CARRY
BCD subtract -B BCD -BL DOUBLEBCD |-BC BCD
SUBTRACT SUBTRACT SUBTRACT
WITHOUT WITHOUT WITH CARRY
CARRY CARRY
-BCL DOUBLEBCD | ---
SUBTRACT
WITH CARRY
Binary multiply X SIGNED *xL DOUBLE xU UNSIGNED
BINARY SIGNED BINARY
MULTIPLY BINARY MULTIPLY
MULTIPLY
*UL DOUBLE
UNSIGNED
BINARY
MULTIPLY
BCD multiply *B BCD *BL DOUBLEBCD | ---
MULTIPLY MULTIPLY
Binary divide / SIGNED /L DOUBLE /U UNSIGNED
BINARY SIGNED BINARY
DIVIDE BINARY DIVIDE
DIVIDE
/UL DOUBLE
UNSIGNED
BINARY
DIVIDE
BCD divide /B BCD DIVIDE |/BL DOUBLEBCD | ---
DIVIDE
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Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Conversion | BCD-binary conver- | BIN BCD TO BINL DOUBLEBCD | BCD BINARY TO
instructions | sions BINARY TO DOUBLE BCD
BINARY
BCDL DOUBLE NEG 2'S COMPLE- | NEGL DOUBLE 2’S
BINARY TO MENT COMPLE-
DOUBLE BCD MENT
SIGN 16-BIT TO
32-BIT
SIGNED
BINARY
Decoder/encoder MLPX DATA DMPX DATA
DECODER ENCODER
ASCIl-hexadecimal |ASC ASCII CON- HEX ASCII TO HEX | ---
conversions VERT
Line-column con- LINE COLUMN TO |COLM LINE TO
versions LINE COLUMN
Signed binary-BCD | BINS SIGNED BCD |BISL DOUBLE BCDS SIGNED
conversions TO BINARY SIGNED BCD BINARY TO
TO BINARY BCD
BDSL DOUBLE
SIGNED
BINARY TO
BCD
Gray code conver- 5 GRAY CODE “4 | GRAY CODE *4 | DOUBLE
sions GRY CONVER- GRAY_BIN TO BINARY GRAY_BINL GRAY CODE
SION CONVERT TO BINARY
CONVERT
“4 | BINARY TO *4 | DOUBLE
BIN_GRAY GRAY CODE BIN_GRAYL BINARY TO
CONVERT GRAY CODE
CONVERT
Number-ASCIl con- | STR4 FOUR-DIGIT |STR8 EIGHT-DIGIT |STR16 SIXTEEN-
versions'® NUMBER TO NUMBER TO DIGIT NUM-
ASCII ASCII BER TO ASCII
NUM4 ASCII TO NUM8 ASCII TO NUM16 ASCII TO SIX-
FOUR-DIGIT EIGHT-DIGIT TEEN-DIGIT
NUMBER NUMBER NUMBER
Logic Logical AND/OR ANDW LOGICAL ANDL DOUBLE ORW LOGICAL OR
instructions AND LOGICAL
AND
ORWL DOUBLE XORW EXCLUSIVE | XORL DOUBLE
LOGICAL OR OR EXCLUSIVE
OR
XNRW EXCLUSIVE | XNRL DOUBLE
NOR EXCLUSIVE
NOR
Complement COM COMPLE- COML DOUBLE
MENT COMPLE-
MENT
Special - ROTB BINARY ROOT BCD SQUARE | APR ARITHMETIC
math ROOT ROOT PROCESS
instructions FDIV FLOATING  |BCNT BIT
POINT COUNTER
DIVIDE
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Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Floating- Floating point/ FIX FLOATING TO | FIXL FLOATING TO | FLT 16-BIT TO
_point m_ath binary convert 16-BIT 32-BIT FLOATING
instructions FLTL 35.BIT TO . .
FLOATING
Floating- point +F FLOATING- -F FLOATING- /F FLOATING-
basic math POINT ADD POINT POINT
SUBTRACT DIVIDE
xF FLOATING-
POINT
MULTIPLY
High-speed trigono- | SINQ HIGH-SPEED | CONQ HIGH-SPEED | TANQ HIGH-SPEED
metric functions*z SlNE COSINE TANGENT
Floating- point RAD DEGREESTO | DEG RADIANS TO |SIN SINE
trigonometric func- RADIANS DEGREES
tions cos COSINE TAN TANGENT  [ASIN ARC SINE
ACOS ARC COSINE [ ATAN ARC TAN-
GENT
Floating- point SQRT SQUARE EXP EXPONENT [LOG LOGARITHM
math ROOT
PWR EXPONEN-
TIAL POWER
Symbol compari- LD, AND, OR | Symbol com- |FSTR FLOATING- FVAL ASCII TO
son and conver- + parison (sin- POINT TO FLOATING-
sion! =, <>, <, <=, >, | gle-precision ASCII POINT
>=+F floating point)
Single-precision MOVF MOVE FLOAT- | --- --- ---
floating point ING-POINT
move 2 (SINGLE)
Double-pre- | Floating point/ FIXD DOUBLE FIXLD DOUBLE DBL 16-BIT TO
cision float- | binary convert FLOATING TO FLOATING TO DOUBLE
ing- point 16-BIT 32-BIT FLOATING
instruc- DBLL 32-BIT TO
tions DOUBLE
FLOATING
Floating- point +D DOUBLE -D DOUBLE /D DOUBLE
basic math FLOATING- FLOATING- FLOATING-
POINT ADD POINT POINT
SUBTRACT DIVIDE
xD DOUBLE
FLOATING-
POINT
MULTIPLY
Floating- point RADD DOUBLE DEGD DOUBLE SIND DOUBLE
trigonometric func- DEGREESTO RADIANS TO SINE
tions RADIANS DEGREES
COsD DOUBLE TAND DOUBLE ASIND DOUBLE ARC
COSINE TANGENT SINE
ACOSD DOUBLE ARC | ATAND DOUBLE ARC | ---
COSINE TANGENT
Floating- point SQRTD DOUBLE EXPD DOUBLE LOGD DOUBLE
math SQUARE EXPONENT LOGARITHM
ROOT
PWRD DOUBLE
EXPONEN-
TIAL POWER
Symbol compari- LD, AND, OR | Symbol com- |--- --- ---
son + parison (dou-
=, <>, <, <=, >, | ble-precision
>=+D floating point)
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2. Summary of Instructions

instructions

Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Table data | Stack SSET SET STACK PUSH PUSH ONTO |LIFO LAST IN
processing | processing STACK FIRST OUT
instructions FIFO FIRST IN SNUM'™! STACK SIZE | SREAD STACK DATA
FIRST OUT READ READ
SWRIT? STACK DATA | gINS™? STACK DATA | spgL™ STACK DATA
OVERWRITE INSERT DELETE
1-record/ DIM DIMENSION [ SETR SETRECORD | GETR GET
multiple-word pro- RECORD LOCATION RECORD
cessing TABLE NUMBER
Record-to- word SRCH DATA MAX FIND MIN FIND
processing SEARCH MAXIMUM MINIMUM
SUM SUM FCS FRAME
CHECKSUM
Byte SWAP SWAP BYTES | ---
processing
Multiple-record/ MAXL "4 DOUBLE MINL"™ DOUBLE MAXD™4 FIND DOU-
multiple-word pro- FIND MAXI- FIND MINI- BLE MAXI-
cessing MUM MUM MUM
FLOATING
MIND™ FIND DOU- MAXF ™4 FIND MAXI- MINF™ FIND MINI-
BLE MINI- MUM FLOAT- MUM FLOAT-
MUM ING ING
FLOATING
Tracking instructions 2 RSRCH<, Unsigned RSRCH2<, Unsigned RSRCH4<, Unsigned
9 RSRCH<=, One-word RSRCH2<=, Two-word RSRCH4<=, Four-word
RSRCH=, Record RSRCH2=, Record RSRCH4=, Record
RSRCH>, Search RSRCH2>, Search RSRCH4>, Search
RSRCH>= Instructions RSRCH2>= Instructions RSRCH4>= Instructions
Datacontrol | --- PID PID CON- PIDAT ! PID CON- LMT LIMIT
instructions TROL TROL WITH CONTROL
AUTOTUNING
BAND DEAD BAND |ZONE DEAD ZONE |TpO’5 TIME-PRO-
CONTROL CONTROL PORTIONAL
OUTPUT
SCL SCALING SCL2 SCALING 2 SCL3 SCALING 3
AVG AVERAGE
Subrou- - SBS SUBROU- MCRO MACRO SBN SUBROU-
tines TINE CALL TINE ENTRY
instructions
RET SUBROU- GsBs'! GLOBAL GSBN'! GLOBAL
TINE SUBROU- SUBROU-
RETURN TINE CALL TINE ENTRY
RET1 GLOBAL
G SUBROU-
TINE
RETURN
Interrupt - MSKS™ 11 SET MSKR 11 READ INTER- | g "1 CLEAR
control INTERRUPT RUPT MASK INTERRUPT
instructions MASK
DI DISABLE El ENABLE
INTERRUPTS INTERRUPTS
High-speed | --- INI™3 MODE CON- [pRy™3 HIGH-SPEED | pry2™ COUNTER
counter/ TROL COUNTERPV FREQUENCY
pulse out- READ CONVERT
put instruc- TBL"3 COMPARI- PED™® SPEED OUT- |pyLs™ SET PULSES
tions C SON TABLE S PUT ULS
LOAD
pLS2"3 PULSE OUT- |acc’3 ACCELERA- |poRg" ORIGIN
PUT TION CON- SEARCH
TROL
PWM'3 PULSE WITH | |FeeD’18 INTERRUPT |__.
VARIABLE FEEDING
DUTY FAC-
TOR
Step - STEP STEP DEFINE | SNXT STEP START | ---
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2. Summary of Instructions

Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Basic I/O - IORF 1/0 REFRESH 2 SPECIAL I/0 1 CPU BUS
Unit FIORF UNIT 1/0 DLNK UNIT 1/O
instructions REFRESH REFRESH
SDEC 7-SEGMENT *5 DIGITAL *5 TEN KEY
DECODER DSW SWITCH Y INPUT
INPUT
HKY'5 HEXADECI- MTR™ MATRIX 7SEG’S 7-SEGMENT
MAL KEY INPUT DISPLAY
INPUT OUTPUT
IORD INTELLI- IOWR INTELLI- DLNK* CPU BUS
GENT I/O GENT I/O UNIT I/O
READ WRITE REFRESH
AIDC ANALOG AODC ANALOG NCDMV 14 PCU HIGH-
INPUT OUTPUT SPEED POSI-
DIRECT CON- DIRECT CON- TIONING
VERSION VERSION
“14 PCU POSI-
NCDTR TIONING
TRIGGER
Serial com- | --- PMCR24 PROTOCOL PMCR PROTOCOL |TXD TRANSMIT
munica- MACRO 2 MACRO
tions
; . TXDU'7 TRANSMIT DTXDU 12 DIRECT RXD RECEIVE
instructions VIA SERIAL TRANSMIT
COMMUNI- VIA SERIAL
CATIONS COMMUNI-
UNIT CATIONS
UNIT
7 RECEIVE VIA 12 DIRECT STUP CHANGE
RXDU SERIAL COM- DRXDU RECEIVE VIA SERIALPORT
MUNICA- SERIAL COM- SETUP
TIONS UNIT MUNICA-
TIONS UNIT
Network - SEND2*4 NETWORK SEND NETWORK RECV2™4 NETWORK
instructions SEND 2 SEND RECEIVE 2
RECV NETWORK CMND24 DELIVER CMND DELIVER
RECEIVE COMMAND 2 COMMAND
EXPLT’S SEND GEN- | EGATR™ EXPLICIT ESATR"™ EXPLICIT
ERAL GET SET
EXPICIT ATTRIBUTE ATTRIBUTE
5 EXPLICIT 5 EXPLICIT
ECHRD WORD READ ECHWR WORD
WRITE
Display - MSG DISPLAY
instructions MESSAGE
File mem- -— FREAD READ DATA FWRIT WRITE DATA | TWRIT8 WRITE TEXT
ory instruc- FILE FILE FILE
tions
Clock -—- CADD CALENDAR csuB CALENDAR SEC HOURS TO
instructions ADD SUBTRACT SECONDS
HMS SECONDSTO | DATE CLOCK
HOURS ADJUST-
MENT
Debugging |--- TRSM TRACE --- -
instructions MEMORY
SAMPLING
Failure - “1 FAILURE “1 SEVERE FPD FAILURE
diagnosis FAL ALARM FALS FAILURE POINT
instructions ALARM DETECTION
Other - STC SET CARRY |CLC CLEAR EMBC SELECT EM
instructions CARRY BANK
WDT EXTEND ccs SAVE CONDI- | ccL! LOAD CONDI-
MAXIMUM TION FLAGS TION FLAGS
CYCLE TIME
1 CONVERT “1 CONVERT 1 DISABLE
FRMCV ADDRESS Tocv ADDRESS TO IoSP PERIPH-
FROM CV Ccv ERAL SER-
VICING
“1 ENABLE
IORS PERIPH-
ERAL SER-
VICING
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2. Summary of Instructions

Classifica- Sub-class Mnemonic Instruction Mnemonic Instruction Mnemonic Instruction
tion
Block Define block pro- BPRG BLOCK PRO- | BEND BLOCK PRO- |--
program- gram area GRAM BEGIN GRAM END
ming Block BPPS BLOCK BPRS BLOCK
instructions program start/stop PROGRAM PROGRAM
PAUSE RESTART
EXIT EXIT Conditional EXIT NOT Conditional input_condition | Conditional
bit_address END bit_address END NOT EXIT END
IF branch IF CONDI- IF NOT CONDI- ELSE CONDI-
processing bit_address TIONAL bit_address TIONAL TIONAL
BLOCK BLOCK BLOCK
BRANCHING BRANCHING BRANCHING
(NOT) (ELSE)
IEND CONDI-
TIONAL
BLOCK
BRANCHING
END
WAIT WAIT ONE CYCLE [|WAIT NOT ONE CYCLE | input_condition | ONE CYCLE
bit_address AND WAIT bit_address AND WAIT WAIT AND WAIT
NOT
Timer/ |BCD TIMW HUNDRED- CNTW COUNTER TMHW TEN-MS
counter MS TIMER WAIT TIMER WAIT
WAIT
Binary! | TIMWX HUNDRED- CNTWX COUNTER TMHWX TEN-MS
MS TIMER WAIT TIMER WAIT
WAIT
Repeat LOOP LOOP BLOCK | LEND LOOPBLOCK | LEND NOT LOOP BLOCK
bit_address END bit_address END NOT
input_ LOOP BLOCK | ---
condition END
LEND
Text string | --- MOV$ MOV STRING | +$ CONCATE- LEFT$ GET STRING
processing NATE LEFT
instructions STRING
RIGHT$ GET STRING [ MID$ GET STRING | FIND$ FIND IN
RIGHT MIDDLE STRING
LEN$ STRING RPLC$ REPLACE IN |DEL$ DELETE
LENGTH STRING STRING
XCHG$ EXCHANGE |CLR$ CLEAR INS$ INSERT INTO
STRING STRING STRING
LD, AND, OR |STRING
+ COMPARI-
=$, <>$,<$, |SON
<=$, >$, >=$
Taskcontrol | --- TKON TASK ON TKOF TASK OFF
instructions
Model con- |--- XFERC BLOCK DISTC SINGLE COLLC DATA COL-
version TRANSFER WORD DIS- LECT
instruc- TRIBUTE
tions™ MOVBC MOVE BIT BCNTC BIT
COUNTER
Function - GETID GET VARI-
block ABLE ID
instruc-
tions’’
SFC pro- - SFCON SFC ON SFCOFF SFC OFF SFCPR SFC PAUSE
gram WITH RESET
instruc- SFCPRN SFC PAUSE | SA STEP ACTI- [SE STEP DEAC-
tions WITH NO VATION TIVATION
RESET
TSR READ SET TSW SET STEP
TIMER TIMER
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2-2

2. Summary of Instructions

Instruction Functions

2-2-1 Sequence Input Instructions
"1 Not supported by CS1D CPU Units for Duplex-CPU Systems.
"2: Supported by CJ2, CS1-H, CJ1-H, CJ1M, and CS1D CPU Units only.
"3: Supported by CJ2, CS1-H, CJ1-H, and CJ1M CPU Units only.
Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
LOAD Bus bar Indicates a logical start and creates an ON/OFF execution condition Start of logic | 140
LD based on the ON/OFF status of the specified operand bit. Not required
@LD
%LD I—
o™
!@LD*: Starting
1%LD point of
Iblock
LOAD NOT _ Bus bar Indicates a logical start and creates an ON/OFF execution condition Start of logic | 140
LD NOT based on the reverse of the ON/OFF status of the specified operand Not required
@LD NOT2 bit.
%LD NOT 2
ILD NoT™!
l@LD NOT™® Starting
1%LD NOT"3 point of
block
AND Takes a logical AND of the status of the specified operand bit and the | Continues on | 142
AND _I I_ current execution condition. rung
@AND Required
%AND
IAND"!
!@AND"!
1%AND"!
AND NOT Reverses the status of the specified operand bit and takes a logical Continues on | 142
AND NOT *F AND with the current execution condition. rung
@AND NOT 2 Required
%AND NOT 2
IAND NOT*
I@AND NOT3
1%AND NOT "3
OR Bus bar Takes a logical OR of the ON/OFF status of the specified operand bit | Continues on | 144
OR and the current execution condition. rung
@OR Required
%O0R
I0R™
I@OR’ _I I_,
1%O0R
OR NOT Bus bar Reverses the status of the specified bit and takes a logical OR with the | Continues on | 144
OR NOT current execution condition rung
@OR NOT 2 Required
%OR NOT 2
IOR NOT'!
I@OR NOT® _/PF,
1%0R NOT"3
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
AND LOAD Logic block- Logic block | Takes a logical AND between logic blocks. Continues on | 146
AND LD rung
LD Required
Logic block A
to
LD
Logic block B
to
AND LD -~ Serial connection between logic block A and
logic block B.
OR LOAD ; : : : Continues on | 146
OR LD Logic block Takes a logical OR between logic blocks. rung |
i ‘ LD Required
Logic block Logic block A
to
LD
Logic block B
to
ORLD - Parallel connection between logic block A
and logic block B.
NOT --- Reverses the execution condition. Continues on | 149
NOT rung
520 Required
CONDITION ON UP(521) turns ON the execution condition for one cycle when the exe- | Continues on | 150
UP UP(521) cution condition goes from OFF to ON. rung
521 Required
CONDITION OFF DOWN(522) turns ON the execution condition for one cycle when the | Continues on | 150
DOWN execution condition goes from ON to OFF. rung
522 Required
BIT TEST LD TST(350), AND TST(350), and OR TST(350) are used in the pro- | Continues on | 152
LD TST| ] TST(350) [ | gram like LD, AND, and OR; the execution condition is ON when the | rung
350 S specified bit in the specified word is ON and OFF when the bit is OFF. | Not required
N
S: Source word
N: Bit number
BIT TEST LD TSTN(351), AND TSTN(351), and OR TSTN(351) are used in the | Continues on | 152
LD TSTN || TSTN(351) [ | program like LD NOT, AND NOT, and OR NOT; the execution condition | rung
is OFF when the specified bit in the specified word is ON and ON when | Not required
351 S the bit is OFF, qui
N
S: Source word
N: Bit number
BIT TEST LD TST(350), AND TST(350), and OR TST(350) are used in the pro- | Continues on | 154
AND TST |~ | ANPTST®50) [ | gram like LD, AND, and OR; the execution condition is ON when the rung
350 S specified bit in the specified word is ON and OFF when the bit is OFF. | Required
N
S: Source word
N: Bit number
BIT TEST LD TSTN(351), AND TSTN(351), and OR TSTN(351) are used in the | Continues on | 154
AND TSTN |~ | AN TSTNG51) [ | program like LD NOT, AND NOT, and OR NOT; the execution condition | rung
351 S is OFF when the specified bit in the specified word is ON and ON when | Required
the bit is OFF.
N
S: Source word
N: Bit number
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
BIT TEST LD TST(350), AND TST(350), and OR TST(350) are used in the pro- | Continues on | 156
ORTST|™ | TST(350) [~ |gram like LD, AND, and OR; the execution condition is ON when the rung
350 S specified bit in the specified word is ON and OFF when the bit is OFF. | Required
N
S: Source word
N: Bit number
BIT TEST LD TSTN(351), AND TSTN(351), and OR TSTN(351) are used in the | Continueson |156
OR TSTN || TSTN(351) [ | program like LD NOT, AND NOT, and OR NOT; the execution condition | rung
351 is OFF when the specified bit in the specified word is ON and ON when | Required
S the bit is OFF.
N
S: Source word
N: Bit number
2-2-2 Sequence Output Instructions
“1: Not supported by CS1D CPU Units for Duplex-CPU Systems.
Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
OUTPUT Outputs the result (execution condition) of the logical processing to the | Output 158
ouT specified bit. Required
1oUT'!
OUTPUT NOT Reverses the result (execution condition) of the logical processing, and | Output 158
OUT NOT outputs it to the specified bit. Required
IOUT NOT™!
KEEP ; Output 162
— Operates as a latching relay.
KEEP | S (88 7| XEEPOI11) p ¢} y Required
IKEEP"" e s I — (O
R (Reset) — A c _ A B c
0111 . Bit
_| Reset
B C
S execution
condition
R execution
condition
Status of B L
DIFFERENTIATE DIFU(013) turns the designated bit ON for one cycle when the Output 166
up DI DIFU(013) | | execution condition goes from OFF to ON (rising edge). Required
h B
IDIFU™! , o
B: Bit Execution condition
013
Status of B
One cycle

CS/CJ/NSJ Series Instructions Reference Manual (W474)

35

suoloung uononJisuj g-¢

suononiisu| IndinQ eouenbeg g-2-2




2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
BI('):\',:VE]RENTMTE — oiFb14) DIFD(014) turns the designated bit ON for one cycle when the Output 168
DIED execution condition goes from ON to OFF (falling edge). Required
. B
IDIFD™’ Exeout i
B: Bit xecution condition
014
Status of B
One cycle
SET SET turns the operand bit ON when the execution condition is ON. Output 170
SET SET Required
@SET B Execution condition N
%SET of SET OFF
ISET™! | B: Bit
|@SET"! ON
!Q/OSET*1 Status of B OFF
RESET —— RSET RSET turns the operand bit OFF when the execution condition is ON OUtplj't 170
RSET Required
@RSET B Execution condition ON
%RSET of RSET OFF
IRSET! | B: Bit
I@RSET"! ON
!CVORSET*1 Status of B OFF
MULTIPLE BIT . : : Output 172
SET — SETA(530) SETA(530) turns ON the specified num’i\aﬁr of consecutive bits. Required
F
SETA D
@SETA 15 []
530 N1 N2 bits are set to 1
(ON).
N2
D: Beginning
word
N1: Beginning bit
N2: Number of
bits
MULTIPLE BIT . . . Output 172
RESET — RsTAs31) RSTA(531) turns OFF the specified nun:\ltier of consecutive bits. Required
RSTA D b
@RSTA 15 E o
531 N1 B N2 bits are reset to
N2 - 0 (OFF).
D+
D: Beginning D+2
word
N1: Beginning bit
N2: Number of
bits
SINGLE BIT SET SETB(532) turns ON the specified bit in the specified word when the exe- | Output 174
(CJ2, CS1-H, SETB(532) | | cution condition is ON. Required
CJ1-H, CJ1M, or D Unlike the SET instruction, SETB(532) can be used to set a bitin a DM or
CS1D only) EM word.
SETB N
@SETB
ISETB’! | D: Word address
1@SETB’! | N: Bit number
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2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
SINGLE BIT RSTB(533) turns OFF the specified bit in the specified word when the Output 174
RESET (CJ2, | RSTB(5833) | | execution condition is ON. Required
CS1-H, CJ1-H, D Unlike the RSET instruction, RSTB(533) can be used to reset a bit in a
CJ1M, or CS1D DM or EM word.
only) N
RSTB
@RSTB
IRSTB" D: Word address
|@RSTR"! N: Bit number
SINGLE BIT OUTB(534) outputs the result (execution condition) of the logical pro- Output 176
OUTPUT (CJ2, OUTB(534) | | cessing to the specified bit. Required
CS1-H, CJ1-H, D Unlike the OUT instruction, OUTB(534) can be used to control a bit in a
CJ1M, or CS1D DM or EM word.
only) N
OouTB
I@OUTE’ D: Word address
IOUTB " | N: Bit number
CS/CJ/NSJ Series Instructions Reference Manual (W474)
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2. Summary of Instructions

2-2-3 Sequence Control Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
END : Output 181
Indicates the end of a program. )
END(001
END END(001) completes the execution of a program for that cycle. No Not required
001 instructions written after END(001) will be executed. Execution
proceeds to the program with the next task number. When the
program being executed has the highest task number in the program,
END(001) marks the end of the overall main program.
Task 1 Program A
— To the next task number
END
Task2 Program B )
—— To the next task number
END
Taskn Program Z
End of the main program
END
I/O refreshing
NO OPERATION This instruction has no function. (No processing is performed for Output 182
NOP NOP(000).) Not required
000
INTERLOCK Interlocks all outputs between IL(002) and ILC(003) when the Output 183
IL 1L(002) execution condition for IL(002) is OFF. IL(002) and ILC(003) are Required
002 normally used in pairs.
) Execution Execution
Execution condition ON  condition OFF
condition l
L B B
Interlocked section Normetl_l Outputs
of the program execution interlocked.
ILC  [--{------ 1 —————
INTERLOCK All outputs between IL(002) and ILC(003) are interlocked when the Output 183
CLEAR ILC(003) | | execution condition for IL(002) is OFF. IL(002) and ILC(003) are nor- | Not required
ILC mally used in pairs.
003
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2. Summary of Instructions

N: Jump number

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
MULTI-INTER- When the execution condition for MILH(517) is OFF, the outputs for all | Output 187
LOCK DIFFER- | — [MILH (517)] |instructions between that MILH(517) instruction and the next Required
ENTIATION MILC(519) instruction are interlocked. MILH(517) and MILC(519) are
HOLD N used as a pair.
MILH D MILH(517)/MILC(519) interlocks can be nested (e.g., MILH(517)—
517 MILH(517)—MILC(519)—MILC(519)).
CS/CJ-series cpu | N: Interlock number | If there is a differentiated instruction (DIFU, DIFD, or instruction with a
Unit Ver. 2.0 or later | D: Interlock Status Bit | @ or% prefix) between MILH(517) and the corresponding MILC(519),
and CJ2 CPU Units that instruction will be executed after the interlock is cleared if the dif-
only ferentiation condition of the instruction was established while it was
interlocked.
MULTI-INTER- When the execution condition for MILR(518) is OFF, the outputs for all | Output 187
LOCK DIFFER- | — |MILR (518)| |instructions between that MILR(518) instruction and the next Required
ENTIATION MILC(519) instruction are interlocked. MILR(518) and MILC(519) are
RELEASE N used as a pair.
MILR D MILR(518)/MILC(519) interlocks can be nested (e.g., MILR(518)—
518 MILR(518)—MILC(519)—MILC(519)).
CS/CJ-series cPU | N: Interlock number | If there is a differentiated instruction (DIFU, DIFD, or instruction with a
Unit Ver. 2.0 or later | D: Interlock Status Bit| @ or % prefix) between MILR(518) and the corresponding MILC(519),
and CJ2 CPU Units that instruction will not be executed after the interlock is cleared even if
only the differentiation condition of the instruction was established.
MULTI-INTER- Clears an interlock started by an MILH(517) or MILR(518) with the Output 187
LOCK CLEAR —|MILC (519)| |same interlock number. Not required
MILC N All outputs between MILH(517)/MILR(518) and the corresponding
519 MILC(519) with the same interlock number are interlocked when the
CS/Cl-series cPU | N: Interlock number execution condition for MILH(517)/MILR(518) is OFF.
Unit Ver. 2.0 or later
and CJ2 CPU Units
only
JUMP When the execution condition for JMP(004) is OFF, program Output 196
JMP JMP(004) execution jumps directly to the first JME(005) in the program with Required
004 N the same jump number. JMP(004) and JME(005) are used in pairs.
N: Jump number Execution condition
ON OFF Instructions
—| I— JMP [----7----- Lhhhb jumped
N \‘. Instructions in this section
| are not executed and out-
i > put status is maintained.
Instructions i The instruction execution
executed : time for these instructions
,,‘ is eliminated.
JME fF---"-----+ '1 _—— /
Y l
CONDITIONAL The operation of CJP(510) is the basically the opposite of JMP(004). | Output 199
Jump CJP(510)| |when the execution condition for CJP(510) is ON, program execution | Required
CJP N jumps directly to the first JME(005) in the program with the same jump
510 number. CJP(510) and JME(005) are used in pairs.
N: Jump number
Execution Execution
condition OFF  condition ON
—| I— CJP |~ f----- Al 3 _ Instructions
N \“ / jumped
". >Instructions in this section
: | are not executed and out-
Lnxsetgﬁggns H put status is maintained.
i The instruction execution
! time for these instructions
! is eliminated.
JME  [=-------- ---- 7
Y |
JUMP END Indicates the end of a jump initiated by JMP(004) or CJP(510). Qutput 196
JME JME(005) Not required
005 N
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
Output 199

Not required

CONDITIONAL The operation of CJPN(511) is almost identical to JMP(004).
Jump CJPN(511)| |when the execution condition for CJP(004) is OFF, program execution
jumps directly to the first JME(005) in the program with the same jump

CJPN N
511 number. CJPN(511) and JME(005) are used in pairs.
N: Jump number Execution Execution
condition ON  condition OFF
—F— cupN |----p----- Lhhb N Instructions
N / jumped
Instructions in this section

Instructions put status is maintained.

\
\
II
\
'
' ~are not executed and out-
|
' . . N
! The instruction execution
/

executed
| time for these instructions
H is eliminated.
JME  [=-------- ---- 7
N |
MULTIPLE JUMP When the execution condition for JMPO(515) is OFF, all instructions Output 202
JMPO JMPO(515) | | from JMPO(515) to the next JMEO(516) in the program are processed | Required
515 as NOP(000). Use JMP0(515) and JMEO(516) in pairs. There is no
limit on the number of pairs that can be used in the program.
Execution Execution
condition a ON condition a OFF
e YT e e r— Instructions
a jumped
Instructions
executed —‘
"""""""" Jumped instructions
are processed as
Execution Execution NOP(000). Instruction
condition b ON  condition b OFF ~ €xecution times are
the same as
A e NOF(o55
b \
Instructions ‘:
executed K
---------- ot
Instructions
jumped
MULTIPLE JUMP When the execution condition for JMPO(515) is OFF, all instructions Qutput 202
END JMEOQ(516)| |from JMPO(515) to the next JMEO(516) in the program are processed | Not required
JMEO as NOP(000). Use JMP0(515) and JMEOQ(516) in pairs. There is no
516 limit on the number of pairs that can be used in the program.
The instructions between FOR(512) and NEXT(513) are repeated a Output 205
Not required

FOR-NEXT
LOOPS — | FOR(512) | |specified number of times. FOR(512) and NEXT(513) are used in
FOR N pairs.
512
N: Number of FOR Repeated N times
loops
N f)\\

Repeated program section N

NEXT

-—
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
BREAK LOOP Programmed in a FOR-NEXT loop to cancel the execution of the loop | Output 208
BREAK BREAK(514)| |fora given execution condition. The remaining instructions in the loop | Required n
514 are processed as NOP(000) instructions. N
Condition a ON a
N repetmons ]
FOR =
o
N S
h T
! Repetitions ]
: forced to end. 23
] || SV :
a t‘ / ‘n @
P i Processed as
R ; NOP(000).
FOR-NEXT The instructions between FOR(512) and NEXT(513) are repeated a Output 205
LOOPS NEXT(513)| | specified number of times. FOR(512) and NEXT(513) are used in Not required
NEXT pairs.
513
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2. Summary of Instructions

2-2-4 Timer and Counter Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
TIMER RESET _ Resets the specified timer. Output 252
@¥E§E¥ | |_TRSE’J(549)_| Required
549 | N: Timer number
(CJ2 only)
;'Il'fn"é%RED'MS — T TIM/TIMX(550) operates a decrementing timer with units of 0.1-s. Output 217
TIM The setting range for the set value (SV) is 0 to 999.9 s for BCD Required
(BCD) N and 0 to 6,553.5 s for binary (decimal or hexadecimal).
TIMX S Timer input
(Binary) | N: Timer number
(CJ2, CS1-H, | S: Set value )
CJ1-H, GJIM, or Timer PV
CS1D only)
TIMX(550) Completion
N Flag
S
Timer input
N: Timer number
S: Set value
Timer PV
Completion ©N
Flag F
TEN-MS TIMER TIMH(015)/TIMHX(551) operates a decrementing timer with units of Output 221
TIMH TIMH(015) | | 10-ms. The setting range for the set value (SV) is 0 to 99.99 s for BCD | Required
015 N and 0 to 655.35 s for binary (decimal or hexadecimal).
(BCD) S oN
Timer input  ~pr
TIMHX X ;

N: Timer number | | i |

(Bingrfy) S: Set value Timer PV W
(CJ2, CS1-H, 0

D gy e o
N Completion org
Flag
S
N: Timer number Timer input
S: Set value
Timer PV
Completion
Flag
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
ONE-MS TIMER TMHH(540)/TMHHX(552) operates a decrementing timer with units of | Output 225
TMHH |~ |TMHH(540)| | 1-ms. The setting range for the set value (SV) is 0 to 9.999 s for BCD Required
540 N and 0 to 65.535 s for binary (decimal or hexadecimal).
(BCD)
S Timer input
TMHHX
552 N: Timer number Ti PV
(BCD) S: Set value imer
(CJ2, CS1-H,
CI-H, CIIM, or )1 i (ss2 ON
CS1D only) (552) Completion grg
N Flag
S
Timer input
N: Timer number
S: Set value .
Timer PV
Completion
Flag
TENTH-MS TIMU(541)/TIMUX(556) operates an decrementing timer with units of | Output 228
TIMER (CJ1-H-R |~ | "™UG4) |10 1-s. The setting range for the set value (SV) is 010 0.999 s for BCD | Required
and CJ2 only) N and 0 to 6,553.5 s for binary (decimal or hexadecimal).
TIMU s ) ) ON
541 Timer input OFF
(BCD) | N: Timer number ' ! !
S: Set value M
TIMUX Timer PV o : |
556 ———TIMUX(556) ; : 1
(BCD) N Completion ~ ON '
s Flag OFF : L
N: Timer number
S: Set value
Timer Input Turns OFF before Completion Flag Turns ON
’ . ON
Timer input OFF | | |
SV 4 . . .
Timer PV 0 _>l\l I
Completion ON
F|ag OFF
Note: The timer’s present value cannot be accessed for a TENTH-MS
TIMER instruction.
CS/CJ/NSJ Series Instructions Reference Manual (W474) 43

suoloung uononJisuj g-¢

SUOIIONJISU| J8juNo) pue Jswl] -2-g




2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
HUNDREDTH-MS TMUH(554)/TMUHX(557) operates an decrementing timer with units of | Output 231
TIMER (CJ1-H-R TMUHBS4) | 10.01-s. The setting range for the set value (SV) is 0t0 0.0999 s for BCD | Required
and CJ2 only) N and 0 to 0.65535 s for binary (decimal or hexadecimal).
TMUH S ON
554 Timer input
(BCD) N: Timer number P OFF | . —
S: Set value SV . ; .
TMUHX Timer PV 0 M
————{TMUHX(557 ‘ ‘ ‘
557 ) '
(BCD) N Completion ON !
s Flag OFF : L
N: Timer number
S: Set value
Timer Input Turns OFF before Completion Flag Turns ON
) . N
Timer input OFF | | |
SV : : :
Timer PV o J\l I
Completion N
Flag OFF
Note: The timer’s present value cannot be accessed for a HUN-
DREDTH-MS TIMER instruction.
.’?&%%MULATIVE Timer {087y | | TTIM(087)/TTIMX(555) operates an incrementing timer with units of Output 234
TTIM input N 0.1-s. The setting range for the set value (SV) is 0 to 999.9 s for Required
BCD and 0 to 6,553.5 s for binary (decimal or hexadecimal).
087 ] S
(BCD) Reset Timer input SEF
input
TTIMX - PV
555 | N: Timer number imer !
(Binary) | S: Set value :
(CJ2, CS1-H, ! —Timing resumes.
CJ1-H, CJ1M, or | __ !
CS1D only) iTn'SIﬁr —|TTIMX(555) | —PV maintained.
N :
S Completion ©N ;
OFF I
Reset Flag :
input |
ON :
Reset input i
N: Timer number Pul oFF :
S: Set value
LONG TIMER —mLsaz) TIML(542)/TIMLX(553) operates a decrementing timer with units of Outpgt 237
TIML 0.1-s that can time up to approx. 115 days for BCD and 49,710 days | Required
(88%2) D1 for binary (decimal or hexadecimal).
D2 Timer input ggF
TIMLX S
B 55? Timer PV
Inary) | D1: Completion
(CJ2,CS1-H, | Flag "
CJ1-H, CJ1M, or | p2: PV word 0 . . .
CS1D only) | s: SV word . !
Completion Flag on !
(Bit 00 of D1) OFF :
| TIMLX(553)
D1
D2
S
D1: Completion
Flag
D2: PV word
S: SV word
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
.“qujnIETFl{'OUTPUT — vrma3) MTIM(543)/MTIMX(554) operates a 0.1-s incrementing timer with 8 Output 240
MTIM independent SVs and Completion Flags. The setting range for the Required
543 D1 set value (SV) is 0 to0 999.9 s for BCD and 0 to 6,553.5 s for binary
decimal or hexadecimal).
(BCD) D2 ( ) Timer PV
MTIMX S Dz | |
(Bin§r5y§ D1: Completion Timer SVs 0
(CJ2, CS1-H, | Flags s .
CJ1-H, CJ1M, or | D2: PV word ot .
CS1D only) | S: 1st SV word -
S+2 to 2
—— MTIMX(554) to .
S+7 7
D1
D2 Timer input ON
OFF
S !
D1: Completion tSOV / -1
Flags svV2 ---p
D2: PV word . :
S: 1st SV word Timer PV (D2)  SV1 ---
SVo --;
Completion
Flags (D1)
COUNTER Count_f—~ CNT/CNTX(546) operates a decrementing counter. The setting range | Output 244
CNT | input for the set value (SV) is 0 to 9,999 for BCD and 0 to 65,535 for binary | Required
(BCD) N (decimal or hexadecimal). 4
S .
Count input
CNTX Reset — P OFF N
_ 546 | input ON oo
(Binary) | Reset input Lo
(CJ2, CS1-H, | N: Counter OFF RN T
CJ1-H, CJ1M, or | number b
CS1D only) S: Set value Counter PV oo
Count _oNTX(546) ;
input
N
S Completion
Flag
Reset —
input
N: Counter
number
S: Set value
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2. Summary of Instructions

Instruction
Mnemonic
Code

Symbol/Operand

Location

Execution
condition

Function

Page

REVERSIBLE
COUNTER

CNTR

012
(BCD)

CNTRX

548

(Binary)

(CJ2, CS1-H,
CJ1-H, CJ1M, or
CS1D only)

Incre- __|

ment —ICNTR(012)

input

N
Decre—.l- S

ment —I'

input
Reset

input

N: Counter
number

S: Set value

Incre-

ment =] CNTRX(548)

i t
inpu N

Decre-
ment S

input

Reset
input

N: Counter
number
S: Set value

CNTR(012)/CNTRX(548) operates a reversible counter.

Increment input

Decrement input

Counter PV

Counter PV

Completion Flag

Counter PV

Completion Flag OFF

Output
Required

|

247

RESET TIMER/
COUNTER
CNR
@CNR
545
(BCD)

CNRX

@CNRX

547

(Binary)

(CJ2, CS1-H,
CJ1-H, CJ1M, or
CS1D only)

CNR(545)
N1
N2

N4: 1st number in
range

Na: Last number
in range

CNRX(547)
N1
N2

N4: 1st number
in range

No: Last number
in range

CNR(545)/CNRX(547) resets the timers or counters within the speci-
fied range of timer or counter numbers. Sets the set value (SV) to the

maximum of 9999.

Output
Required

250
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2. Summary of Instructions

2-2-5 Comparison Instructions

"1 Not supported by CS1D CPU Units for Duplex-CPU Systems.

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
Symbol Compari- | _ | Somoor 8 oorore | | Symbol comparison instructions (unsigned) compare two values LD: Not 253
son (Unsigned) ymbol & options T' | (Gonstants and/or the contents of specified words) in 16-bit binary required
LD, AND, OR + =, S data and create an ON execution condition when the comparison AND, OR:
<>, <, <=, >, >= 1 condition is true. There are three types of symbol comparison Required
300 (=) S, instructions, LD (LOAD), AND, and OR.
33?0(?3 S.: Comparison LD ON execution condition when
315 (<=) | gata 1 P /— comparison result is true.
320 (>) | s,: Comparison L < A -
325(>=) | data 2 | i
S1 ! i
82 ' i
ON execution condition
AND when comparison result
is true.
— s R e —
| | s | |
| | s | |
OR
— T —
— <
S1 \ . .
ON execution condition when
s2 comparison result is true.
Symbol Compari- | S;: Comparison Symbol comparison instructions (double-word, unsigned) compare two | LD: Not 253
son (Double- data 1 values (constants and/or the contents of specified double-word data) in | required
word, unsigned) |g . Comparison unsigned 32-bit binary data and create an ON execution condition when | AND, OR:
LD, AND, OR + = dZ. P the comparison condition is true. There are three types of symbol com- | Required
< <, <= > e 1 | 921 parison instructions, LD (LOAD), AND, and OR.
L
301 (=)
306 (<>)
311 (<)
316 (<=
321 (>)
326 (>=)
Symbol Compari- | S4: Comparison Symbol comparison instructions (signed) compare two values (con- LD: Not 253
son (Signed) data 1 stants and/or the contents of specified words) in signed 16-bit binary (4- | required
LD, AND, OR + =, | §,: Comparison digit hexadecimal) and create an ON execution condition when the com- | AND, OR:
<>, <, <=, >, >= d2,'[ > parison condition is true. There are three types of symbol comparison | Required
L5 |cal instructions, LD (LOAD), AND, and OR.
302 (=)
307 (<>)
312 (<)
317 (<=)
322 (>)
327 (>=)
Symbol Compari- | S4: Comparison Symbol comparison instructions (double-word, signed) compare two LD: Not 253
son (Double- data 1 values (constants and/or the contents of specified double-word data) in | required
word, signed) S,: Comparison signed 32-bit binary (8-digit hexadecimal) and create an ON execution | AND, OR:
LD, AND, OR + =, d2'.[ > condition when the comparison condition is true. There are three types | Required
<>, <, <=, >, >= | 928 of symbol comparison instructions, LD (LOAD), AND, and OR.
+SL
303 (=)
308 (<>)
313 (<)
318 (<=)
323 (>)
328 (>=)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
Time Compari- LD (LOAD): Time comparison instructions compare two BCD time values and create | LD: Not 257
son ) an ON execution condition when the comparison condition is true. required
LD, AND, OR + = Symbol |— | There are three types of time comparison instructions, LD (LOAD), AND, OR:
DT, <> DT, < DT, AND, and OR. Time values (year, month, day, hour, minute, and second) | Required
<= DT, > DT, >= C can be masked/unmasked in the comparison so it is easy to create cal-
DT S1 endar timer functions.
341 (= DT)
342 (<> DT) S2
343 (< DT)
344 (<= DT)
345 (> DT) | AND:
346 (>= DT)
(CS/CJ-series —__Symbol —
CPU Unit Ver. 2.0 c
or later and CJ2
CPU Units only) S
S2
OR:
—— Symbol J
C
S1
S2
C: Control word
S1: 1st word of
present time
S2: 1st word of
comparison
time
UNSIGNED COM- | | CMP(020) Compares two unsigned binary values (constants and/or the contents | Output 261
PARE P of specified words) and outputs the result to the Arithmetic Flags in Required
! S, the Auxiliary Area.
ICMP™! . .
S, Unsigned binary
020 comparison
S1: Comparison
data 1 L
S2: Comparison Arithmetic Flags
data 2 (>, >=, =, <=, <, <>)
DOUBLE omPLoeor] | Compares two double unsigned binary values (constants and/or the Output 261
UNSIGNED (060) | | contents of specified words) and outputs the result to the Arithmetic Required
COMPARE S Flags in the Auxiliary Area.
CMPL 1
060 s Unsigned binary
2 comparison
gnz Comparison st || st | | sevt || sz |
ata 1 L
S2: Comparison Arithmetic Flags
data 2 (> >=, = <=, <, <>)
SIGNED BINARY | | Compares two signed binary values (constants and/or the contents of | Output 264
COMPARE CPS(114) | | specified words) and outputs the result to the Arithmetic Flags in the Required
CPS S, Auxiliary Area.
1
ICPS S Signed binary
114 2 comparison

S1: Comparison
data 1
S2: Comparison
data 2

L Arithmetic Flags

(>, >=, =, <=, <, <>)

48
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2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
DOUBLE —{opsias Compares two double signed binary values (constants and/or the Output 264
SIGNED BINARY (115 | | contents of specified words) and outputs the result to the Arithmetic | Required
COMPARE S Flags in the Auxiliary Area.
CPSL 1 . ,
115 S, Signed binary
- comparison
S1: Comparison | st+1 || s se+1 || s2 ]
data 1
S2: Comparison
data 2 Arithmetic Flags
(> >=,= <=, <, <)
MULTIPLE COM- Compares 16 consecutive words with another 16 consecutive words Output 267
PARE MCMP(019)| |and turns ON the corresponding bit in the result word where the Required
MCMP contents of the words are not equal.
@mcMP > Comparison
019 S, P R
S1 82 ~— | |0 0:Words
R S141 e s2u1 o []4 areequal
S1: 1st word of : aren't
set 1 equal.
S2: 1st word of IR
set2 S1+14 $2+14 14
R: Result word ]
S1+15 ~— 82415 — 15
;ﬁgIEE Com- — TCMP(085) Compares the source data to the contents of 16 words and turns Outpgt 269
TcMP ON the corresponding bit in the result word when the contents are Required
@TCMP S equal .
085 T Comparison R Dataare
s - — [ coum.
T+1 — 1 0: Data aren't
S: Source data : equal.
T: 1st word of
table L= |
R: Result word T+14 — | |14
T+15 — 15
UNSIGNED BOMIP (068 Compares the source data to 16 ranges (defined by 16 lower limits Output 27
BLOCK COM- (068) | | and 16 upper limits) and turns ON the corresponding bit in the result Required
PARE S word when the source data is within the range.
BCMP
@BCMP T Ranges 1: In range
068 R 0: Not in range
Lower limit Upper limit R
S: Source data - T to T+1 — 0
T:b1|stword of 1, 4o i 1
table 1 + to T+3 1
R: Result word Source data
S -1
1
. L
1= T+28 to T+29 — | |14
'~ T+30 to T+31 — | |15
EXPANDED Compares the source data to up to 256 ranges (defined by upper and | Output 273
Ekggl( Com- BCMP2(502) | jower limits) and turns ON the corresponding bit in the result word when | Required
BCMP2 S the source data is within a range.
@BCMP2 T 1: In range
502 T III n=255 max. 0: Not in range
R D Bit
(CS1-H, CJ1-H, or
CS1D CPU Unit S: Source data > T+1|Range 0 A|Range 0 B| T+2 - 0
;/ﬁ:j %\?ZO(E)IIDaLtJer gllol:it word of Source data;’" T+3|Range 1 A|[Range 1 B| T+4 = 1
Units only) . S i i i
CJ1M CBU Unit R: Result word :
(Pre-Ver. 2.0 or i : D+15 max.
Unit Ver. 2.0 or > T+2N+1|Range N A[Range N B T+2N+2 —
later)
Note: A can be less than
or equal to B or
greater the B.
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2. Summary of Instructions

Instruction
Mnemonic
Code

Symbol/Operand

Function

Location

Execution
condition

Page

AREA RANGE
COMPARE
ZCP
@ZCP
088
(CJ2, CS1-H,
CJ1-H, CJ1M, or
CS1D only)

ZCP(088)
CD
LL
UL

CD: Compare
data (1 word)

LL: Lower limit of
range

UL: Upper limit of
range

Compares the 16-bit unsigned binary value in CD (word contents or
constant) to the range defined by LL and UL and outputs the results to
the Arithmetic Flags in the Auxiliary Area.

Output
Required

276

DOUBLE AREA
RANGE COM-
PARE

ZCPL
@ZCPL
116
(CJ2, CS1-H,
CJ1-H, CJ1M, or
CS1D only)

ZCPL(116)
CD
LL
UL

CD: Compare
data (2 words)
LL: First word of
lower limit

UL: First word of
upper limit

Compares the 32-bit unsigned binary value in CD and CD+1 (word con-
tents or constant) to the range defined by LL and UL and outputs the
results to the Arithmetic Flags in the Auxiliary Area.

Output
Required

276

SIGNED AREA
RANGE COM-
PARE
ZCPS
@ZCPS
117
(CJ2H CPU Unit
Ver. 1.3 or later,
and CJ2M only)

ZCPS(117)
CD
LL
UL

CD: Compare
data (1 word)

LL: Lower limit of
range

UL: Upper limit of
range

Compares the 16-bit signed binary value in CD (word contents or con-
stant) to the range defined by LL and UL and outputs the results to the
Arithmetic Flags in the Auxiliary Area.

Qutput
Required

280

DOUBLE
SIGNED AREA
RANGE COM-
PARE
ZCPSL
@ZCPSL

118

(CJ2H CPU Unit
Ver. 1.3 or later,
and CJ2M only)

ZCPSL(118)
CD
LL
UL

CD: Compare
data (2 words)
LL: First word of
lower limit

UL: First word of
upper limit

Compares the 32-bit signed binary value in CD and CD+1 (word con-
tents or constant) to the range defined by LL and UL and outputs the
results to the Arithmetic Flags in the Auxiliary Area.

Output
Required

280
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2-2-6 Data Movement Instructions

2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
MOVE Mov | —1 Mov(o21) Transfers a word of data to the specified word. CR)SLT::e d 283
@MQV
Y s l__ _Souceword _ _ _ |
l@MoV D |
021 |
S: Source | 0 ——— i
D: Destination I Bri]t statlés not
changed.
v
Destination word
DOUBLE MOVE | ___ | Transfers two words of data to the specified words. Output 283
. M8¥I[ MOVL(498) < — Required
-
498 S WL
b |\ "= T T T T
S: 1st source | Br']t statt:js not
word i changed.
D: 1dst destination 5 BFE]
wor
[INERNRRRRRRRRRRRRRRRRRARRARNE
MOVE NOT VN Transfers the complement of a word of data to the specified word. Output 286
MVN (022) Required
@MVN S L _Sourceword  __ __ _ _|
022 |
D |
s: Source | 00— —T-—"—————=
D: Destination Bit status
i inverted.
Destination word
38%-’ BLEMOVE |__ | MVNL(499) Transfers the complement of two words of data to the specified words. CR):;F:J?:e d 286
S S+1
MVNL |
@MVNL S WL T LT
499 o |y T =
I Bit status
S: 1st source I inverted.
word
D: 1st destination D D+1
word TR T T T
MOVE BIT - ; Output 288
— Transfers the specified bit.
MOVB MOVB(082) ran pectiied b c| m [ n | Required
@MQOVB s S > S - >
082 |
© L,
D s| %
|
S: Source word or
data L {
C: Control word D| |
D: Destination
word
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2. Summary of Instructions

Instruction
Mnemonic
Code

Symbol/Operand

Function

Location

Execution
condition

Page

MOVE DIGIT

MOVD
@MOvVD

083

MOVD(083)
S
C

D

S: Source word or
data

C: Control word

D: Destination
word

Transfers the specified digit or digits. (Each digit is made up of 4 bits.)
15 12 11 87 43 0
¢l o ¢ 1T T n Tm |

J

Output
Required

290

MULTIPLE BIT
TRANSFER

XFRB
@XFRB

062

XFRB(062)
C
S
D

C: Control word
S: 1st source
word

D: 1st destination
word

43 0

Output
Required

292

BLOCK
TRANSFER

XFER
@XFER

070

XFER(070)
N
S
D

N: Number of
words

S: 1st source
word

D: 1st destination
word

Transfers the specified number of consecutive words.
S D

N words—
to ords to

D+(N—1)

S+(N-1)

Output
Required

294

BLOCK SET

BSET
@BSET

071

BSET(071)
S
St
E

S: Source word
St: Starting word
E: End word

Copies the same word to a range of consecutive words.

Source word Destination words

s —— St

—

Output
Required

296

DATA
EXCHANGE

XCHG
@XCHG

073

XCHG(073)
E1
E2

E1: 1st exchange
word

E2: Second
exchange word

Exchanges the contents of the two specified words.

E1
[ —

E2

Output
Required

298

DOUBLE DATA
EXCHANGE

XCGL
@XCGL

562

XCGL(562)
E1
E2

E1: 1st exchange
word

E2: Second
exchange word

Exchanges the contents of a pair of consecutive words with another
pair of consecutive words.

E1

E1+1

E2+1

Output
Required

298
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SINGLE WORD Transfers the source word to a destination word calculated by adding | Output 300
DISTRIBUTE DIST(080) | | an offset value to the base address. Required
DIST -
@DIST S Bs o _n ]
080 Bs !
of ] i
S: Source word
Bs: Destination
base address
Of: Offset Bs+n
DATA COLLECT Transfers the source word (calculated by adding an offset value to the | Output 302
COLL COLL(08Y) | | hase address) to the destination word. Required
@COLL Bs o
081 ---of__n
of Bs : |
D !
Bs: Source base
address
Of: Offset
D: Destination
word
MOVE TO REGIS- MOVR(560) Sets the internal I/0 memory address of the specified word, bit, or Output 304
TER timer/counter Completion Flag in the specified Index Register. (Use Required
MOVR S MOVRW(561) to set the internal I/O memory address of a
@MOVR timer/counter PV in an Index Register.)
D
560 I/O memory address of S
S: Source s [
(desired word or RN
bit)
D: Destination
(Index Register)
Index Register
D
MOVE TIMER/ Sets the internal I/O memory address of the specified timer or Output 304
COUNTER PV TO MOVRW(561)] | counter's PV in the specified Index Register. (Use MOVR(560) to set | Required
REGISTER 3 the internal I/O memory address of a word, bit, or timer/counter
MOVRW Completion Flag in an Index Register.)
@MOVRW D
561 1/0 memory address of S
S: Source
number) N
D: Destination Timer/counter PV only
(Index Register)
Index Register
D
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2. Summary of Instructions

2-2-7 Data Shift Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SHIFT REGISTER | Data Operates a shift reqister Output 307
sFT | imput [sFT(10) ] | H B g | s | Required
010 vt 1St LTI T LT LT LA LA T
Reset™ E '/ UUUUUU‘JUUUU‘JUUUU‘JUU‘JUU‘JUU‘UUUU‘JUU‘JUUUU‘JUUUUU‘UUUU\\
input Lost Status of data
St: Starting word :Rpﬂz for each shift
E: End word P
REVERSIBLE . : . : : Output 309
SHIFT REGISTER | — 1 SFTR(084) Creates a shift register that shifts data to either the right or tr115e1;1ea1;t2. Required
SFTR c c
@SFTR
084 St ~ E oM St O
cY15  — 0 15 ------- 0 15 oData input
E O = [ = [ - = ]
~ ~ Y ~ il
. di -
gi.%?gﬁtri%l Wv%drd Data 1 0 15 =cane- 0 5 St ocy for
v g input LL—====-- [] [T---------- []----- [T---------- [0
E: End word pu
IN\(S)H;CSHHFIRI(:)_I-_ — ASFT(017) Shifts all non-zero word data within the specified word range either Outpgt sn
towards St or toward E, replacing 0000Hex word data. Required
REGISTER C
ASFT 15 1413 12
@ASFT St 2 I
017 E
St Shift direction
C: Control word 0 0 0 © .
i Shift bled
St: Starting word : ) Shift i enable
E: End word o o o o Clear
) shit
E
St
Zero data
0 0 0
Non-zero data
E|lO0 0 o
WORD SHIFT . : . Output 313
— Shifts data between St and E in word units.
WSFT WSFT(016) Required
@WSFT E t 15 0
016 S T N N B o st==—1
Lost [T [T [ e s I
St
E
S: Source word
St: Starting word
E: End word
ARITHMETIC ; i Output 315
SHIFT LEFT — AsL(025) Shifts the conte:})ts of Wd one bit to the left. . Required
ASL
@ASL wd INEERRENNRNENEER
025 | wd: Word CY/ / / L0
DOUBLE SHIFT Shifts the contents of Wd and Wd +1 one bit to the left. Output 315
LEFT — ASLL(570) Required
ASLL wd Wd+1 Wd
@ASLL 1514 0 1514 0
570 | wd: Word LTI CI T TIT
' CY/1514 1/0,/%/ 1/0i°
LL] HERE [1]
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
ARITHMETIC . : : Output 317
SHIFT RIGHT — ASR(026) Shifts the contents of Wd one bit to the right. Required
ASR wd 15 0
@ASR NRRERRERRERREREN
026 | wd: Word 0\ \ \\
& cYy
DOUBLE SHIFT . . " Qutput 317
RIGHT —— ASRL(571) Shifts the contents of Wd and Wd +1 one bit to the right. R;q‘?ﬁred
@ASRL 15 10 15 10
571 | Wd: Word OO 1 (O T
W N\ Nev
L1 [ L1 [1]
ROTATE LEFT . . . . . Output 319
ROL |~ ROL(027) Shifts all Wd bits one bit to the left including the Carry Flag (CY). Required
@ROL CY 1514 10
027 Wd o
wd: Word ol || | |J |
DOUBLE . . . : ! Qutput 319
ROTATE LEFT — RoLL(572) (SCh\l;;s all Wd and Wd + 1 bits one bit to the left including the Carry Flag Required
@28',:'[ Wd Wd+1 wd
25 CY 1514 10 1514 10
572 | wd: word [FW| [T] [T ||J|
ROTATE LEFT Output 321
WITHOUT — RLNC(574) | | Shifts all Wd bits one bit to the left not including the Carry Flag (CY). R:q‘ijl:red
CARRY
RLNC Wd CY 15 14 Wd 10
@RLNC .
S |t wore N —— [T]
| J
DOUBLE Shifts all Wd and Wd +1 bits one bit to the left not including the Carry | Output 321
ROTATE LEFT |~ | RLNL(576) | | Flag (CY). Required
WITHOUT Wd
CARRY RLNL CY 1514 Wd+1 0 1514 Wd 10
@RLNL | Wd: Word 71 L| [ [ [T [ |J|
576
ROTATERIGHT | "] | Shifts all Wd bits one bit to the right including the Carry Flag (CY). Output 323
ROR (028) Wd Required
@ROR Wd 1514 Wd+1 0 1514 0 _Cv
028 L] [] 11 []
Wd: Word L
DOUBLE ; ; ; ; ; ; Output 323
ROTATE RIGHT | —] RORLG73) Elr;lgszgl()\/vd and Wd +1 bits one bit to the right including the Carry Required
RORL '
@RORL Wd 1514 Wd+1 0 1514 Wd 0 oY
573 | wd: Word |t| | nfjn ﬁﬁ]
ROTATE RIGHT Shifts all Wd bits one bit to the right not including the Carry Flag (CY). | Output 325
WITHOUT RRNC(575) | | The contents of the rightmost bit of Wd shifts to the leftmost bit and to | Required
CARRY Wd the Carry Flag (CY).
@RANG 15 1 10 gy
575 Wd: Word I~ e
wad | L| | | |J |#D
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DOUBLE Shifts all Wd and Wd +1 bits one bit to the right not including the Carry | Output 325
\?V?‘FI?SEJ?IGHT RRNL(577) Flag (CY). The contents of the rightmost bit of Wd +1 is shifted to the Required
CARRY wd leftmost bit of Wd, and to the Carry Flag (CY).
@Rk | wa: Word st Wi L0 15 Wd " ,CDY
s T 170 1
ONE DIGIT SHIFT i iqi i Output 327
LEFT —{ sipo7a) Shifts data by on: digit (4 bits) to the Ieft.S t ReqF:Jired
SLD — OHex]
PAVAVAVaN
@SLD St I rl—l\N\/\.fl—\ r\f\f\/\
074 E Lost
St: Starting word
E: End word
ONE DIGIT SHIFT : o . : Output 327
RIGHT — sRD(075) Shifts data by oneEdlglt (4 bits) to the right. . R(Laqu:Jl:red
SRD St [OHexX —~ S T Y
@SRD C T T 171 ] --e-- [ T | | ost
075 E
St: Starting word
E: End word
gx-ll-';TL'\EFB-:-T — NsFL(578) | | Shifts the specified number of bits to the left. gg;%il:ed 329
NSFL D
@NSFL
578 C
N
D: Beginning
word for shift
C: Beginning bit
N: Shift data
length
N-1 bit
SHIFT N-BIT ; i ; . Output 329
DATA RIGHT — NSFR(579) Shifts the specified number of bits to tcr:e right. Req%ired
NSFR D lII
@NSFR
579 C
n
N |
D: Beginning X Shifts one bit to the right
word for shift :
C: Beginning bit CY
N: Shift data |
length
N-1 bit
SHIFT N-BITS Shifts the specified 16 bits of word data to the left by the specified Output 332
LEFT NASL(580) number of bits. Required
NASL
@NASL D 15 12 11 8 7 43 0
580 c cl I i |
-
D: Shift word by
C: Control word Shift n-bits
a
.
! Contents of
| | | shifted in "a"
or "0"
N bits
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DOUBLE SHIFT Shifts the specified 32 bits of word data to the left by the specified Output 332
N-BITS LEFT NSLL(582) number of bits. Required
NSLL D
@NSLL 15 1211 87 43 0O
582 c cl i 0 i : |
D: Shift word Shift n-bits
C: Control word
Contents of
o /f— "a"or "0"
10 shifted in
SHIFT N-BITS Shifts the specified 16 bits of word data to the right by the specified | Output 335
RIGHT NASR(581) number of bits. Required
NASR D a
@NASR &
581 C
Contents of "a" or —
D: Shift word "0" shifted in AN
C: Control word |
DOUBLE SHIFT . . . . - Output 335
N-BITS RIGHT NSRL(583) | | Shifts the specified 32 bits of word data to the right by the specified Req%ired
NSRL number of bits. 15 1211 87 43 0
D [ T 0 | ! |
@NSRL ¢
583 c Shift n-bits
D
D: Shift word

C: Control word

Contents of

a"or"0"
shifted in

LTTTH

N bits
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2. Summary of Instructions

2-2-8 Increment/Decrement Instructions
Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
IB'\lIﬁEEI\Y’IENT — ++(590) Increments the 4-digit hexadecimal content of the specified word by 1. gg;zlf:ed 338
++ wd a
@++
590 | wd: Word
I\[;I(E)“?-BEI\:'X(F:!?E- — ++L(591) Increments the 8-digit hexadecimal content of the specified words by 1. gggﬁij:ed 338
++L wd Wd+1 Wd +1 Wd+1 Wd
@++L
591 | wd: Word
gﬁ\&RRE(MENT — --(592) Decrements the 4-digit hexadecimal content of the specified word by 1. gg;rijl#ed 34
o " W .
592 | wd: Word
ggﬂgh$ DEC- — - - L(593) | |Pecrements the 8-digit hexadecimal content of the specified words by 1. CR):;F:#ed 34
BINARY ) Wd Wd-+1 Wd -1 Wd+1 Wd
@--L .
593 Wd: 1st word
IB'\lé:[?EMENT — ++B(594) Increments the 4-digit BCD content of the specified word by 1. g“tplft d 344
equire
otk wd .
594 | wd: Word
I?ng“.?l‘B%IgCRE' —{ ++BL(595) | | Increments the 8-digit BCD content of the specified words by 1. gutpgt g 344
equire
++BL wd
@++BL Wd+1 Wd +1 — Wd+1 Wd
595 | wd: 1st word
gEgREMENT —— _ _B(s96) | | Pecrements the 4-digit BCD content of the specified word by 1. gutpgt g 347
equire
--B
e--B e 8
596 | wd: Word
DOUBLE DEC- .- . Output 347
REMENT BCD — - -BL(597)| | Decrements the 8-digit BCD content of the specified words by 1. Required
--BL Wd
@--BL Wd+1 Wd -1 —— Wd+1 Wd
597 | wd: 1st word
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2. Summary of Instructions

2-2-9 Symbol Math Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SIGNED BINARY it (i . : Output 350
ADD WITHOUT |—1 +(400) Adds 4-digit (single-word) hexadecimal data and/or constants. Required
CARRY . .
+ Au (Signed binary)
@+ Ad . )
o0 . . (Signed binary)
CY will turn ON
Au: Augend word ; CcY R Signed binar
Ad: Addend word when there is a Lev 1 | (S )
R: Result word v
DOUBLE _diqi . ; Output 350
SIGNED BINARY |— +L(401) Adds 8-digit (double-word) hexadecimal data and/or constants. Required
ADD WITHOUT i i
CARRY Au [ At | [ Aau | (Signedbinary)
L . .
@:L Ad + | Ad+1 | | Ad | (Signed binary)
R
401 CY will turn
ON wh i i
Au: 1st augend theréviseg Loy | Rret | R | (Signedbinary)
word carry.
Ad: 1st addend
word
R: 1st result word
SIGNED BINARY Adds 4-digit (single-word) hexadecimal data and/or constants with the | Output 352
éRgR‘wTH +C(402) | | carry Flag (CY). Required
+C Au (Signed binary)
@+C Ad . .
402 = (Signed binary)
Au: Augend word +
Ad: Addend word CY will turn ON
R: Result word z";r?n thereisa [ cy | | R | (signed binary)
y.
DOUBLE Adds 8-digit (double-word) hexadecimal data and/or constants with the | Output 352
SIGNED BINARY +CL(403) Carry Flag (CY). Required
ADD WITH
CARRY Au [ Awt | | Au | (Signed binary)
+CL Ad ) ]
@+CL = | Ad+1 | | Ad | (Signed binary)
403
Au: 1st augend +
Xgrd1 ddend CY will turn ON
: 1st adden when there is a i i
Ad: upen [cy || mret | [ R | (Signedbinary)
R: 1st result word
BCD ADD WITH- I Output 354
OUT CARRY — +B(404) Adds 4-digit (single-word) BCD data and/or constants. Required
o [ [ Jeco
+
wa| [ad . o Jee
R
CY will turn ON
Au: Augend word whenthereisa | cY || R | (BCD)
Ad: Addend word carry.
R: Result word
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DOUBLE BCD _diqi . Output 354
ADD WITHOUT | ——1 +BL(405) Adds 8-digit (double-word) BCD data and/or constants. Reqrijired
CARRY v [ Aavtt || au | (BCD)
+BL
@+BL Ad BCD
hos + LAt | [ A | ®BCD
R
CY will turn ON
Au: fst augend whenthereisa LCY 1 Rt | [ R | (BCD)
Ad: 1st addend cany.:
word
R: 1st result
word
BCD ADD WITH _diait (single- ; Output 356
CARRY —+BC(406) ,l’-:\gdgs(é\c(i)l.gn (single-word) BCD data and/or constants with the Carry Required
+BC BCD
2% [ [ ] eco
406 Ad (BCD)
R
+
Au: Augend word :
Ad: Addend word CY wil turn ON
R: Result word carry. [cy || r | @®CD)
DOUBLE BCD _diqgi . i Output 356
ADD WITH +BCL(407) ég%s(gg;gn (double-word) BCD data and/or constants with the Carry Required
CARRY Au At | [ A | BcD)
+BCL
@+BCL
07 Ad [ad1 | [_ad_] (BCD)
R
+
Au: 1st augend
Xﬁrd CY will t
: will turn
wofd1 staddend ON when there lev] [ R R | (BCD)
R: 1st result word | is a carry.
g{,GB'\lT%I?AcB:!INARY — —(410) Subtracts 4-digit (single-word) hexadecimal data and/or constants. (F?::i:lj:e d 358
WITHOUT - ; ;
CARRY Mi |I| (Signed binary)
@: Su - (Signed binary)
410 R
Mi: Minuend word \?/Ievr\:”tlhtgrrg igg Lov [ Rr | (Signed binary)
stg:rdSubtrahend borrow.
R: Result word
DOUBLE .- : Output 358
SIGNED BINARY |— —L(411) Subtracts 8-digit (double-word) hexadecimal data and/or constants. Required
SUBTRACT Mi - - ) .
WITHOUT i [ mier | [ M ] (Signedbinary)
CARRY Su
-L — | sutt || su_ | (Signedbinary)
@-L R
411 CY will turn
Mi: Minuend word | ON when [cy|[ Ret || R | (Signedbinary)
Su: Subtrahend there is a
word borrow.
R: Result word
SIUGB'\ITER[:\?:!INARY _C(412) Subtracts 4-digit (single-word) hexadecimal data and/or constants gutpgt g 362
WITH CARRY : with the Carry Flag (CY). (Signed binary) eaure
_c Mi
@-C Su Su (Signed binary)
-C s [su ]
-
Mi: Minuend word .
. CY will turn ON
ag.rdSubtrahend when there is a | CY | | R | (Signed binary)
R: Result word borrow.
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DOUBLE Subtracts 8-digit (double-word) hexadecimal data and/or constants Output 362
SIGNED BINARY —CL(413)| | s .
WITH CARRY v with the Carry Flag (CY). Required
-CL - - . .
@—CL Su | Mi+1 | | Mi | (Signed binary)
413 R | Su+1 | | Su | (Signed binary)
Mi: Minuend word - cY
Su: Subtrahend CY will turn
wgrd ON when
R:Resultword thereisa | cy | [ R+t | [ R | (Signedbinary)
borrow.
BCD SUBTRACT | | _B(414 Subtracts 4-digit (single-word) BCD data and/or constants. Output 365
WITHOUT (414) Required
CARRY . |I| (BCD)
_B Mi
o [Tsu - [ Jeon
R
CY will turn ON
Mi: Minuend word when there is a | cY | | R |(BCD)
Su: Subtrahend carry.
word
R: Result word
DOUBLE BCD i . Output 365
SUBTRACT —1 -BL(415) Subtracts 8-digit (double-word) BCD data and/or constants. Required
WITHOUT -
CARRY Mi [ mi+1 || wm | (BCD
-BL Su
@-BL - | susr | [ su | BCD)
415 R
Mi: 1st minuend CY will turn ON BCD
word when there is a l cY l l R+1 l l R l ( )
Su: 1st borrow.
subtrahend word
R: 1st result word
BCD SUBTRACT Subtracts 4-digit (single-word) BCD data and/or constants with the Output 368
WITH CARRY —BC(416) Carry Flag (CY). Required
-BC .
o8| [m ] oo
416 Su
Su (BCD)
= [su ]
Mi: Minuend word B
Su: Subtrahend oY wil ON
word will turn
R: Result word when there is a | cY | | R | (BCD)
borrow.
DOUBLE BCD Subtracts 8-digit (double-word) BCD data and/or constants with the | Output 368
?vllj.ﬁ]- %‘:\%TRY —BCL(417) Carry Flag (CY). Required
_BCL Mi [ Mi+1 || wm | BCD)
@-BCL Su
417 = [ sus1 || su | (BCD)
Mi: 1st minuend N
word
Su: 1st CY will turn ON
subtrahend word when there is a | cY | | R+1 | | R | (BCD)
R: 1st result word borrow.
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
'\Snlglt‘fr'IEgL\B(lNARY — *(420) Multiplies 4-digit signed hexadecimal data and/or constants. g;;zli’:ed 870
X
0 - x (Signed binary)
Vh\l/lglfdMultiplicand R +1 | R | (Signed binary)
Mr: Multiplier
word
R: Result word
gl%li'\l?EIE)EBINARY —{ @21 Multiplies 8-digit signed hexadecimal data and/or constants. Output 370
Requi
MULTIPLY . . equired
%L Md Md + 1 Md (Signed binary)
@ xL Mr
421 x - -
R Mr + 1 Mr (Signed binary)
Md: 1st
mglt;r;ltlcniﬂﬁi;vlgrd R+3 R+2 R+1 R (Signed binary)
word
R: 1st result word
gms,{g\'\(lED — *U(422) Multiplies 4-digit unsigned hexadecimal data and/or constants. ggt%l;:ed 3r2
MULTIPLY g
*U Md (Unsigned binary)
@xu Mr
Md: Multiplicand ) _
word | R +1 | R | (Unsigned binary)
Mr: Multiplier
word
R: Result word
Blc\l)gI%INEED — *UL(423) Multiplies 8-digit unsigned hexadecimal data and/or constants. g;tr:ﬁ:e d sr2
BINARY Md a
MULTIPLY Md + 1 Md (Unsigned binary)
xUL Mr
@xUL . .
423 R X Mr + 1 Mr (Unsigned binary)
Md: 1st
multiplicand word
Mr: 1st multiplier R+3 R+2 R+1 R (Unsigned binary)
word
R: 1st result word
BCD ""U'-T'P'-Y*B —{~B(aza) | | Multiplies 4-digit (single-word) BCD data and/or constants. CR)“tP‘%‘ . 374
equire
424
x (8CD)

Md: Multiplicand
word

Mr: Multiplier
word

R: Result word

| BCD)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DOUBLE BCD ivlies 8-diqi . Output 374
MULTIPLY —{*BL(425) Multiplies 8-digit (double-word) BCD data and/or constants. Required
*BL
@+BL Md Md + 1 Md (BCD)
425 Mr
R % Mr + 1 Mr (BCD)
Md: 1st
multiplicand word
Mr: 1st multiplier R+3 R+2 R+1 R (BCD)
word
R: 1st result word
SIGNED BINARY Divides 4-digit (single-word) signed hexadecimal data and/or Output 376
DIVIDE ; /(430) constants. Required
430 Dr
Dd: Dividend word } :
Dr: Divisor word R+ | R | (Signed binary)
R: Result word Remainder Quotient
DOUBLE Divides 8-digit (double-word) signed hexadecimal data and/or Output 376
gllelr;l:)IIEED BINARY /L(431) constants. Required
1L Dd Dd + 1 Dd | (Signed binary)
@/L Dr
431 R + Dr+1 Dr | (Signed binary)
Dd:d1 st dividend
wor i ;
Dr: 1st divisor R+3 R+2 R+1 R (Signed binary)
word
R: 1st result word Remainder Quotient
UNSIGNED ivi _diqit (sinale- i i Output 378
BINARY DIVIDE |— /U(432) Ecl)\gggig digit (single-word) unsigned hexadecimal data and/or Required
/U Dd '
@/u (Unsigned binary)
432 Dr
R + (Unsigned binary)
Dd: Dividend
word . .
Dr: Divisor word | R +1 | R | (Unsigned binary)
R: Result word
Remainder Quotient
DOUBLE 1 Divides 8-digit (double-word) unsigned hexadecimal data and/or Output 378
UNSIGNED /UL(433) constants Required
BINARY DIVIDE Dd . . )
JUL Dd + 1 Dd (Unsigned binary)
433 R + Dr+1 Dr (Unsigned binary)
Dd: 1st dividend
ord
V[\)Ir: 1st divisor R+3 R+2 R+1 R (Unsigned binary)
word . :
R: 1st result word Remainder Quotient
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2. Summary of Instructions

word
R: 1st result word

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
BCD DIVIDE Output 380
@;B /B(434) Divides 4-digit (single-word) BCD data and/or constants. Required
B
| [ o)
Dr
: 80D)
Dd: Dividend
word
Dr: Divisor word R+ | R | (BCD)
R: Result word Remainder Quotient
DOUBLE BCD L L Output 380
DIVIDE — /BL(435) Divides 8-digit (double-word) BCD data and/or constants. Required
@/ Dd Dd + 1 Dd | (BCD)
435 Dr
R * Dr + 1 Dr (BCD)
Dd: 1st dividend
word
Dr: 1st divisor R+3 R+2 R+1 R (BCD)
word . .
R: 1st result word Remainder Quotient
2-2-10 Conversion Instructions
Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
BCD TO BINARY . Output 382
BIN |—1BIN(023) Converts BCD data to binary data. Required
@gg S s (BCD) —R (BIN)
R
S: Source word
R: Result word
ggggtg BCDTO | ___ | BINL(058) Converts 8-digit BCD data to 8-digit hexadecimal (32-bit binary) data. CR)g;TJl;:ed 382
BINARY S
BINL s (BCD) __ R (BIN)
@BINL R S+ (BCD) R+1 (BIN)
058
S: 1st source
word
R: 1st result word
BINARY TO BB?CDD — BCD(024) Converts a word of binary data to a word of BCD data. CR)g;?:ij:ed 384
@BCD s BIN —R BCD
024 S (BIN) (BCD)
R
S: Source word
R: Result word
DOUBLE . . - - Output 384
BINARY TO DOU- | — BCDL(059) Converts 8-digit hexadecimal (32-bit binary) data to 8-digit BCD data. Required
BLE BCD S
BCDL S (BIN) __ R (BCD)
@BCDL R S+1 (BIN) R+1 (BCD)
059
S: 1st source
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
2’S COMPLE- ' : Output 387
MENT — NEG(160)| | Calculates the 2's complement of a word of hexadecimal data. Required
NEG S 2's complement
@NEG (Complement + 1)
160 R © R)
S: Source word
R: Result word
DOUBLE 2’S . : Output 387
COMPLEMENT |——|NEGL(161) Calculates the 2's complement of two words of hexadecimal data. Required
NEGL S 2's complement
@NEGL (Complement + 1)
161 R S+, 5) (R+1, R)
S: 1st source
word
R: 1st result word
16-BIT TO 32-BIT _bit si i i _bi i Output 389
SIGNED BINARY |— siGN(600) Expands a 16-bit signed binary value to its 32-bit equivalent. Required
SIGN
@SIGN S “"'S‘B
600 R S
S: Source word MSB = 1: MSB = 0:
R: 1st result word FFFF Hex i 0000 Hex
D+1 D
D = Contents of S
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2. Summary of Instructions

S: Source word
C: Control word
R: 1st result word

£=1 (Convert 2 digits.) ‘

|
/—%
n
3| P | : | n=2 (Start with second digit.)
4-to-16 bit decoding
(Bit m of R is turned ON.)
15 P m
R —i
Ri—"

8-t0-256 bit conversion C| 1 | I 1 n |

£=1 (Convert 2 bytes.) |

| ;

n=1 (Start with first byte.)
S| m P |
—
8-t0-256 bit decoding
(Bit m of R to R+15 is turned ON.)
15 0
31 m 16
Ret | —]
: 239 224
R+14[255 240
R+15
R+16% :
R+17; ;
R | Two 16-word ranges
: - are used when £
: specifies 2 bytes.
R+30;
R+31:

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DATA DECODER | __| Reads the numerical value in the specified digit (or byte) in the source Outpgt 391
MLPX MLPX(076) 1€ Spec R d
word, turns ON the corresponding bit in the result word (or 16-word equire
@MLPX s range), and turns OFF all other bits in the result word (or 16-word
076 range).
C 4-to-16 bit conversion
R cl[ o | [ 1+ i n |
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DATA ENCODER | | DMPX(077)| | Finds the location of the first or last ON bit within the source word (or Output 396
DMPX 16-word range), and writes that value to the specified digit (or byte) in | Required
@DMPX s the result word.
077 a 16-to-4 bit conversion c[ o o [ 1 1 n
C Finds leftmost bit
(Highest bit address)
| |
S: 1st source s o e o =1 (Convert
word s i 2 words.)
R: Result word =
C: Control word S+1 ]
16-to-4 bit decoding ) . .
(Location of leftmost Leftmost bit  Rightmost bit
bit (m) is written to R.)
| n=2 (Start with digit 2.)
n
Rl P m
256-t0-8 bit conversion
cl o o [ 1 1 n
£=0 (Convert one 16-word range.)
15 0
5|31 16
S+1 )
. Leftmost bit
Plse  om % 224
s+14|o55—=F 240
s+15
Finds leftmost bit
(Highest bit address)
256-t0-8 bit decoding (The location of
the leftmost bit in the 16-word range
(m) is written to R.)
l n=1 (Start with byte 1.)
R m
ASCII CONVERT — Converts 4-bit hexadecimal digits in the source word into their 8-bit Output 401
ASC ASC(086) | | ASCIl equivalents. Required
@ASC S Di[ o oo [ n I m
086
Di First digilt to convert
D V
T m 0
S: Source word sl 1 [ 2 [ 3 i |
Di: Digit - 7
designator HEX
D: 1st destination g‘.umber °1f
word igits (n+
ASCII
Left (1) | i Right (0)
D 33
31 32
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
ASCII TO HEX Converts up to 4 bytes of ASCI| data in the source word to their Output 405
HEX HEX(162) | | hexadecimal equivalents and writes these digits in the specified Required
@HEX s destination word.
162 C: 0021
Di Di[ © o1 [ n I m |
D First byte to convert
S: 1st source ;
word Left (1) Right (0)
Di: Digit s 33 32
designator S+1 34
D: Destination
word -
ASCII Number of digits (n+1)
L First digit to write
HEX nt1 f
r m N
D| 4 3 2
EICI\)III-EUMN TO ——{ LINE(0s3) | |Converts a column of bits from a 16-word range (the same bit number Output 410
LINE in 16 consecutive words) to the 16 bits of the destination word. Required
@LINE S Bit N Bit
063 N 15 l 00
D s o[ofo[1]1[1]1]o]o[o]1 o]0 o]0
S: 1st source S+1 111[{0|1]{0|0|1[0|Of1[{1[1]0[0]|O[1
word
N: Bit number S+2 |o|ojo[1[1|o|1]|1]ofo|1]|o[O[1[1]1
D: Destination S+3 1{0(0(0|0|O|1|1|O[O|O|O|O|1]|1]|1
word .
S+15 [o]1][1]o]o]o]o|1]1]o]0]o[1]0]1]0]
Bit Bit
! 15 00
D o] - - - lo[1[1]1]
LINE TO —{cotm(oea) Converts the 16 bits of the source word to a column of bits in a Output 412
COLUMN 16-word range of destination words (the same bit number in 16 Required
COLM S consecutive words).
@COLM
064 D Bit Bit
N 15 00
1011
S: Source word S @ m...
D: 1st destination
word *
N: Bit number .
Bit Bi Bit
15 ‘ 00
D 0/0|0|O|1[1[1|[0|[0|0O|1]|0|0O[O|O1
D+1 [1]|1]0]|1]|0]|0|1]|0]|O|1[1]1]0]|0]|O]A
D+2 (0]0|O|1|1[Of1[1]0|O 1]|0|O[1(1|A
D+3 |1]o]o]o|olo|1]|1]|o]o 0|0]0O[1][1]1
D+15[0[1]1]1]o]o]o]1[1]olo]o[1]0]1]0]
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SIGNED BCD TO ; ; ; Output 414
BINARY — BINS(470) Converts one word of signed BCD data to one word of signed binary Required
data. q
BINS c
470 S Signed BCD format
D specified in C
C: Control word S| _Signed BCD | — D| Signed binary
S: Source word
D: Destination
word
DOUBLE ; ; ; Output 414
SIGNED BCD TO BISL(472) Converts double signed BCD data to double signed binary data. Required
BISL )
@BISL s Signed BCD format
472 S specified in C
S| Signed BCD D| Signed bina
C: Control word !gne — S.g 4 bi y
S: 1st source S+1| Signed BCD D+1| Signed binary
word
D: 1st destination
word
SIGNED BINARY Converts one word of signed binary data to one word of signed BCD | Output 419
TO BCD BCDS(71) | | data. 9 Y 9 Required
@BCDS .
471 S Signed BCD format
5 specified in C
S| Signed binary | —— D| Signed BCD
C: Control word
S: Source word
D: Destination
word
DOUBLE : : : Output 419
SIGNED BINARY |— BDSL(473) Converts double signed binary data to double signed BCD data. Required
TO BCD c
BDSL o ]
@Ba% S Signed BCD format
D specified in C
C: Control word 8| Signed binary |~ D| Signed BCD
S: 1st source $+1| Signed binary D+1| Signed BCD
word
D: 1st destination
word
GRAY CODE ] Converts the Gray code data in the specified word to binary, BCD, or | Output 423
CONVERSION GRY (474) angle (°) data at the specified resolution. Required
GRY C
474 S
(CS/CJ-series
Unit Ver. 2.0 or D
laterand CJ2 CPU
Units only, includ- | C: Control word
ing CS1-H, CJ1-H, | 5. Source word
and CJIMCPU | . {5t destination
Units from lot : d
number 030201 | WO
and later)
GRAY CODETO | _, Converts the specified word of gray code to one word of binary data. | Output 428
BINARY CON- | oo Required
VERT S
GRAY_BIN D
@GRAY*E’;'; S: Source
(gray code)
(CJ2 only) D: Destination
(binary data)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DOUBLE GRAY | | omar o] Converts the specified two words of gray code to two words of binary | Output 428
CODE TO 1 data. Required
BINARY CON- S
VERT D
GRAY_BINL CEi
@GRAY_BINL stb'r:('j'?; rsaoyu ree
479
e | 20,
destination word
(binary)
BINARY TO ] Converts the specified word of binary data to one word of gray code. | Output 430
GRAY CODE | prsrveeol— Required
CONVERT S
BIN_GRAY D
@BIN—G?;\(; S: Source word
(binary data)
(CJ2 only) D: Destination
word (gray code)
DOUBLE S ey Converts the specified two words of binary data to two words of gray | Output 430
BINARY TO code. Required
GRAY CODE S
CONVERT D
@ S:N—ggﬁﬂ: S: First source
- 481 word (binary
cant)| 2
destination word
(gray code)
FOUR-DIGIT Converts a 4-digit hexadecimal number (#0000 to #FFFF) to ASCII Output 432
NUMBER TO STR4 | |data (4 characters). Required
ASCII S
STR4
@STR4 D
601 .
. S: Numeric
(CS/CJ-series .
CPU Units with | D+ ASCll text
unit version 4.0 or
laterand CJ2 CPU
Units only)
EIGHT-DIGIT Converts an 8-digit hexadecimal number (#0000 0000 to #FFFF FFFF) | Output 432
NUMBER TO- STR8 | |to ASCII data (8 characters). Required
ASCII S
STR8
@STR8 D
602 .
. S: Numeric
(CS/CJ-series .
CPU Units with | D+ ASCIl text
unit version 4.0 or
laterand CJ2 CPU
Units only)
SIXTEEN-DIGIT Converts a 16-digit hexadecimal number (#0000 0000 0000 0000 to Qutput 432
NUMBER TO — | STR16 ||#FFFF FFFF FFFF FFFF) to ASCII data (16 characters). Required
ASCII
STR16 S
@STR16 D
603 .
! S: Numeric
(CS/CJ-series .
CPU Units with | D+ ASCIl text
unit version 4.0 or
laterand CJ2 CPU
Units only)
ASCII TO FOUR- Converts 4 characters of ASCII data to a 4-digit hexadecimal number. | Output 435
NUM4 S
@NUM4
604 D
(CS/CJ-series .
CPU Units with g: ﬁiggrﬁi’“
unit version 4.0 or '
laterand CJ2 CPU
Units only)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
ASCII TO EIGHT- Converts 8 characters of ASCII data to an 8-digit hexadecimal number. | Output 435
DIGITNUMBER | — | NUMS8 Required
NUM8 S
@NUM8
605 D
(CS/CJ-series .
CPU Units with | o oo 18Xt
unit version 4.0 or ’
laterand CJ2 CPU
Units only)
ASCII TO SIX- Converts 16 characters of ASCII data to a 16-digit hexadecimal num- | Output 435
TEEN-DIGIT NUM16 ber. Required
NUMBER S
NUM16
@NUM16 D
606 | .
(CS/CJ-series g ﬁ]ﬁgg:ﬁd

CPU Units with
unit version 4.0 or
laterand CJ2 CPU
Units only)
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2. Summary of Instructions

2-2-11 Logic Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
LOGICAL AA'\\JNDDW — ANDW(034) Takes the logical AND of corresponding bits in single words of word CR)Utpl_" g 438
data and/or constants. equire
@ANDW Iy
034 | l.L—>R
2
R I4 I R
1 1 1
I1: Input 1
Io: Input 2 1 0 0
R: Result word 0 1 0
0 0 0
DOUBLE 1 Takes the logical AND of corresponding bits in double words of word | Output 438
LOGICAL szDL ANDL(610) | | data and/or constants. Required
@ANDL I
610 |2 (|1,|1+1). (|2,|2+1 )—) (R, R+1)
R |1,|1+1 |2,|2+1 R, R+1
1 1 1
I4: Input 1
Io: Input 2 1 0 0
R: Result word 0 1 0
0 0 0
LOGICAL OF:)RW —— ORW(035) | | Takes the logical OR of corresponding bits in single words of word gutpqt d 440
@ORW I data and/or constants. equire
035 |1 I+ >R
2
R I4 I R
1 1 1
I1: Input 1
12: Input 2 1 0 1
R: Result word 0 1 1
0 0 0
Egg%;&_ OR —— oRwL(611)| | Takes the logical OR of corresponding bits in double words of word OUtpl_" 440
ORWL data and/or constants. Required
4
@ORQ’;"; » (I1.144+1) + (I, I+1) (R, R+1)
R |1,|1+1 |2,|2+1 R, R+1
1 1 1
l1: Input 1
Io: Input 2 1 0 1
R: Result word 0 1 1
0 0 0
EXCLUSIVE OR Output 442
XORW | |XORW(036) Takes the logical exclusive OR of corresponding bits in single words R(Laj Fl)Jli‘red
@XORW | of word data and/or constants. q
1
036 | . +l1.b,—>R
2
R I4 I R
I;: Input 1 1 1 0
l2: Input 2 1 0 1
R: Result word
0 1 1
0 0 0
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DOUBLE EXCLU-| ___| XORL(612) | | Takes the logical exclusive OR of corresponding bits in double words OUtpl.n 442
SIVE OR (612) Required
of word data and/or constants.
XORL I
@XORL 1
612 |2 (|1,|1+1).“2,|2+”+“1.|1+”. (|2|2+1)—>(R,R+1)
R |1,|1+1 |2, |2+1 R, R+1
l1: Input 1 1 1 0
I2: Input 2 1 0 1
R: Result word 0 1 1
0 0 0
EXCLUSIVE(II\\:g\Z —— XNRW(037) Takes the logical exclusive NOR of corresponding single words of g“tp‘j't g 444
word data and/or constants. equire
@XNRW Iy
037 R .1+, , >R
R I4 I R
l1: Input 1 1 1 1
lo: Input 2 1 0 0
R: Result word 0 1 0
0 0 1
DOUBLE EXCLU- Takes the logical exclusive NOR of corresponding bits in double Output 444
SIVE NOR XNRL(G13) | | words of word data and/or constants. Required
XNRL I
1
@X"éﬁ“é | (Ip1441). (Iplp+1) + (T T #7). (G +T) - (R, R+1)
2
R |1,|1+1 |2, |2+1 R, R+1
I4: Input 1 ! ! !
1: Inpu
lo: Input 2 1 0 0
R: 1st result word 0 1 0
0 0 1
COMPLEMENT . . Output 446
com |1 com(oz9) Tirns OFF all ON bits and turns ON all OFF bits in Wd. Required
@COM wd Wd—Wd: 1 > 0and 0 — 1
029
Wd: Word
DOUBLE COM- . P Output 446
PLEMENT —— COML(614) Turns OFF all ON bits and turns ON all OFF bits in Wd and Wd+1. Req’ijired
COML
@COML Wd (Wd+1. Wd) — (Wd+1. Wd)
6141 wd: word
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2. Summary of Instructions

2-2-12 Special Math Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
BINARY ROOT CoTB620,] | Computes the square root of the 32-bit binary content of the specified Output 448
ROTB (620) | | words and outputs the integer portion of the result to the specified Required
@ROTB s result word.
620
: J
—r=
S: 1st source | S+ S | III
word Binary data (32 bits) Binary data (16 bits)
R: Result word
BCD SQUARE Computes the square root of an 8-digit BCD number and outputs the | Output 450
ROOT ROOT ROOT(072) integer portion of the result to the specified result word. Required
@ROOT S
072 R J | s+ s | — | R
fVZO:dSt source BCD data (8 digits) BCD data (4 digits)
R: Result word
ARITHMETIC Calculates the sine, cosine, or a linear extrapolation of the source data. | Output 453
PROCESS APR(069) The linear extrapolation function allows any relationship between X and | Required
APR C Y to be approximated with line segments.
@APR
069 S
R
C: Control word
S: Source data
R: Result word
FLOATING Divides one 7-digit floating-point number by another. The floating- Output 462
POINT DIVIDE FDIV(079) point numbers are expressed in scientific notation (7-digit mantissa Required
FDIV Dd and 1-digit exponent).
@FDIV Quotient
079 Dr votien
R [ mret | R
Dd: 1st dividend [ Dr+1 Dr | > | Dd+t [  Dd |
word
Dr: 1st divisor
word
R: 1st result word
BIT COUNTER P - Output 465
—_— Counts the total number of ON bits in the specified word(s).
BCNT BCNT(067) P (<) Required
@BCNT N S
N words
067
S Counts the number
to of ON bits.
i S+(N-1)
+(N -1 ;
B It
N: Number of nary resu
words
S: 1st source R[]

word
R: Result word
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2. Summary of Instructions

2-2-13 Floating-point Math Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
FLOATING TO Converts a 32-bit floating-point value to 16-bit signed binary data and | Output 472
16-BIT FIX(450) | |places the result in the specified result word. Required
FIX
S
@FIX | S+1 | S | Floating-point data
450 R (32 bits)
S: 1st source
word |I| Signed binary data
R: Result word (16 bits)
FLOATING TO FIXL(451) | |Converts a 32-bit floating-point value to 32-bit signed binary data and Output 472
32-BIT FIXL places the result in the specified result words. Required
S
@Fllél; R | S+1 S | Floating-point data
! (32 bits)
S: 1st source
word | R R |  Signed binary data
R: 1st result word (32 bits)
16-BIT TO Converts a 16-bit signed binary value to 32-bit floating-point data and | Output 474
FLOATING LT FLT(452) places the result in the specified result words. Required
S
ol R Signed inary Gt
(16 bits)
S: Source word
R: 1stresult word | | Rs1 | R |  Floating-point data
(32 bits)
32-BIT TO Converts a 32-bit signed binary value to 32-bit floating-point data and | Output 474
FLOATING FLTL(453)| | places the result in the specified result words. Required
FLTL S
@Fg; R | S+1 S | Signed binary data
{ (32 bits)
S: 1st source
word | R+1 R | Floating-point data
R: 1st result word (32 bits)
FLOATING- i e ; Output 476
POINT ADD — +F(454) Adds_ two 32-bit floating-point numbers and places the result in the Required
+F A specified result words.
u
@+F Augend (floating-
Au+1 A 9 9
454 Ad | s l - | point data, 32 bits)
R .
Addend (floating-
Ad+1 . :
Au: 1st augend + | d+ | Ad | pOInt data, 32 bItS)
word
AD: 1st addend .
word | R+1 | R Result (floating-
R: 1st result word point data, 32 bits)
FLOATING- Subtracts one 32-bit floating-point number from another and places | Output 476
POINT SUB- F(455) | | the result in the specified result words. Required
TRACT Mi
—F . .
@_F Su | Mi+1 | Mi | Minuend (floating-
point data, 32 bits)
455 R
; - _l Su+1 | Su | Subtrahend (floating-
Mi: 1st Minuend point data, 32 bits)
word
Su: 1st . )
Subtrahend word | R+1 | R Result (floating-point
R: 1st result word data, 32 bits)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
FLOATING- Multiplies two 32-bit floating-point numbers and places the result in Output 476
POINT MULTIPLY *F(456) | | the specified result words. Required
XxF
@+F Md | YR Md | Multtiplicand (floating-
456 Mr point data, 32 bits)
R Xl Mr+1 | Mr | Multiplier (floating-
oint data, 32 bits
Md: 1st P )
Multiplicand word
MI’SJSt Multiplier | R+1 | R | Result (floating-point
wor

R: 1st result word data, 32 bits)

FLOATING- Fa Divides one 32-bit floating-point number by another and places the Output 476
POINT DIVIDE (457) || resultin the specified result words. Required
/F Dd
e/r | Dd-+1 | Dd | Dividend (floating-
457 Dr point data, 32 bits)
R =+ | Dr+1 | Dr | Divisor (floating-
Dd: 1st Dividend point data, 32 bits)
word o
Dr: 4t Divisor [ R ] R | Result (floating-
R: 1st result word point data, 32 bits)
DEGREES TO RAD(5a) | | Converts a 32-bit floating-point number from degrees to radians and Output 480
RADIANS BAD (458) | | places the result in the specified result words. Required
S
@ R‘gg R | S+1 S | Source (degrees, 32-bit
floating-point data)

S: 1st source

word [ Rt R | Result (radians, 32-bit
R: 1st result word floating-point data)

RADIANS TO — Converts a 32-bit floating-point number from radians to degrees and | Output 482
DEGREES DEG DEG(459) places the result in the specified result words. Required
@DEG S . .
459 R | S+1 S | Source (radians, 32-bit
floating-point data)
S: 1st source /
word )
R: 1st result word | R+1 R | Result (degrees, 32-bit
floating-point data)
SINE — SIN(460) Calculates the sine of a 32-bit floating-point number (in radians) and OUtpot 484
@gm places the result in the specified result words. Required
S
460 R SIN (l S+1 S | ) Source (32-bit
floating-point
S: 1st source J data)
word .
R: 1st result word | R+1 R | Result (32-bit
floating-point
data)
HIGH-SPEED Calculates the sine of a 32-bit floating-point number (in radians) and Output 487
SINE (CJ1-H-R SINQ(475) places the result in the specified result words. Required
and CJ2 only) .
SING S sin ([ s+ s |) Source (32:bit
@SINQ R floating-point
47 v data)
5

S: 1st source .
word | R+1 R | Result (32-bit

R: 1st result word floating-point
data)
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Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
COSINE —{ Cosaen | | Calculates the cosine of a 32-bit floating-point number (in radians) Output 484
COS (461) and places the result in the specified result words. Required
@COos S
461 cos([ s+ s Source (32-bit
R ! floating-point
S: 1st source data)
word _bi
R: 1st result word | R+t R | fFl{ :z;Liertg(-?)%igltt
data)
HIGH-SPEED Calculates the cosine of a 32-bit floating-point number (in radians) and | Output 487
COSINE (CJ1-H- COSQ(476) places the result in the specified result words. Required
R and CJ2 only) S
cosa = cos( | S+1 s Source (32-bit
@cosQ floating-point
4761 s: 1st source v data)
word .
R: 1st result word | R+1 R | Result (32-bit
floating-point
data)
TANGENT —{TAN(@62) Calculates the tangent of a 32-bit floating-point number (in radians) Output 484
TAN and places the result in the specified result words. Required
@TAN S
462 TAN ( | S+ S | ) Source (32-bit
R floating-point
S: 1st source | data)
word .
R: 1st result word | R+1 R | Result (32-bit
floating-point
data)
HIGH-SPEED Calculates the tangent of a 32-bit floating-point number (in radians) Qutput 487
TANGENT (CJ1- TANQ(477)[ | and places the result in the specified result words. Required
H-R and CJ2 ;
only) S N ([ s+ s |) Source (32-bit
floating-point
TANQ R
@TANQ | .. \J data)
477 S: 1st source )
word | R+1 R |  Result (382-bit
R: 1st result word floating-point
data)
ARC SINE — ASIN(463) Calculates the arc sine of a 32-bit floating-point number and places OUtpL,“ 491
ASIN the result in the specified result words. (The arc sine function is the Required
@ASIN S inverse of the sine function; it returns the angle that produces a given
463 R sine value between —1 and 1.)
Source (32-bit
: -1
VSV'O:jt source SIN ( | S+1 S |) floating-point
R: 1st result word | data)
| R+1 R | Resylt (32-.bit
floating-point
data)
ARC COSINE — ACOs(464) | | Calculates the arc cosine of a 32-bit floating-point number and places OUW 491
ACOS the result in the specified result words. (The arc cosine function is the | Required
@ACOS S inverse of the cosine function; it returns the angle that produces a
464 R given cosine value between —1 and 1.)
S: 1st source _ Source (32-bit
word cos™! ( | S+1 S |) floating-point
R: 1st result word ' data)
Result (32-bit
| R+ R | floating-point
data)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
ARCTANGENT | | ATAN(465) Calculates the arc tangent of a 32-bit floating-point number and Outpqt 491
ATAN places the result in the specified result words. (The arc tangent Required
@ATAN S function is the inverse of the tangent function; it returns the angle that
465 R produces a given tangent value.)
Source (32-bit
S: 1§t source TAN-? ( | S+1 S |) floating-point
wor
R: 1st result word i data)
| R+1 R Result (32-bit
floating-point
data)
SQUARE ROOT |__ | SQRT(a6) | | Calculates the square root of a 32-bit floating-point number and Output 494
SQRT places the result in the specified result words. Required
@SQRT S
466 :
R _\/| S+ s | Source (32-bit
floating-point
S: 1st source | data)
word
R: 1st result word | R+1 | R | Result (32-bit
floating-point
data)
EXPONENT — Expuaen | | Caloulates the natural (base e) exponential of a 32-bit floating-point Output 496
EXP (467) | |number and places the result in the specified result words. Required
@EXP S
467 Source (32-bit
R [ se1 | s | floating-point
S: 1st source e ‘ data)
word
R: 1st result word | R+1 | R | Result (32-bit
floating-point
data)
LOGARITHM —{LoG(a68) | | Calculates the natural (base e) logarithm of a 32-bit floating-point Output 498
LOG (468) number and places the result in the specified result words. Required
@LOG S
468 Source (32-bit
R |°ge| S+1 S | floating-point
S: 1st source ] data)
word
R: 1st result word | R R | Result (32-bit
floating-point
data)
EXPONENTIAL | | Raises a 32-bit floating-point number to the power of another 32-bit Output 500
POWER PWR PWR(840) floating-point number. Required
@PWR B _—Power
840 E
R ]|[enls | ~ (Al |

B: 1st base word
E: 1st exponent
word

R: 1st result word

Base
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
FLOATING SYM- | yging LD: Compares the specified single-precision data (32 bits) or constants LD: 502
BOL COMPARI- and creates an ON execution condition if the comparison result is true. | Not required
SON (CJ2, CS1- Symbol, opton| " | Three kinds of symbols can be used with the floating-point symbol
H, CJ1-H, CJ1M, st comparison instructions: LD (Load), AND, and OR. AND or OR:
or CS1D only) ; :
S2 Required
LD, AND. or OR
+ | Using AND:
=F (329), | __| L
<F (330)‘ Symbol, option
<F (331), St
<=F (332), S2
>F (333),
or >=F (334) | Using OR:
Symbol, option|
St
S2
S1: Comparison data 1
S$2: Comparison data 2
FLOATING- Converts the specified single-precision floating-point data (32-bit deci- | Output 505
POINT TO ASCIl |—] FSTR(448) | | mal-point or exponential format) to text string data (ASCII) and outputs | required
(CJ2, CS1-H, the result to the destination word.
CJ1-H, CJ1M, or S
CS1D only) C
FSTR
@FSTR D
44
8 S: 1st source
word
C: Control word
D: Destination
word
ASCII TO FLOAT- Converts the specified text string (ASCII) representation of single-pre- | Output 510
ING-POINT (CJ2, |~ | FVAL(449) [ | cision floating-point data (decimal-point or exponential format) to 32-bit | required
CS1-H, CJ1-H, single-precision floating-point data and outputs the result to the desti-
CJ1M, or CS1D S nation words.
only)
FVAL D
@FVAL
449 | St Source word
D: 1st destination
word
MOVE FLOAT- Transfers the specified 32-bit floating-point number to the destination | Output 514
ING-POINT — | MOVF(469) [ | words. required
(SINGLE)
(CJ2, CJ1-H-R S [ s+ s
and CJ2 only) D
MOVF i
@MOVF |S: First source
469 |word | D+1 D
D: First destination
word
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2. Summary of Instructions

2-2-14 Double-precision Floating-point Instructions

The Double-precision Floating-point Instructions are supported only by the

CJ2, CS1-H, CJ1-H, CJ1M, or CS1D CPU Units.

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
DOUBLE FLOAT- Converts the specified double-precision floating-point data (64 bits) to 16- | Output 521
ING TO 16-BIT — FIXD(841) | | bit signed binary data and outputs the result to the destination word. Required
BINARY
FIXD S
@FIXD D
841
S: 1st source
word
D: Destination
word
DOUBLE FLOAT- Converts the specified double-precision floating-point data (64 bits) to 32- | Output 521
ING TO 32-BIT — FIXLD(842)| | bit signed binary data and outputs the result to the destination words. Required
BINARY
FIXLD S
@FIXLD D
842
S: 1st source
word
D: 1st destination
word
16-BIT BINARY Converts the specified 16-bit signed binary data to double-precision float- | Output 523
TO DOUBLE — DBL(843) ing-point data (64 bits) and outputs the result to the destination words. Required
FLOATING
DBL S
@DBL D
843
S: Source word
D: 1st destination
word
32-BIT BINARY Converts the specified 32-bit signed binary data to double-precision float- | Output 523
TO DOUBLE — DBLL(844) | | ing-point data (64 bits) and outputs the result to the destination words. Required
FLOATING
DBLL S
@DBLL D
844
S: 1st source
word
D: 1st destination
word
DOUBLE FLOAT- Adds the specified double-precision floating-point values (64 bits each) QOutput 525
ING-POINT ADD |— +D(845) and outputs the result to the result words. Required
+D
@+D Au
845 Ad
R
Au: 1st augend
word
Ad: 1st addend
word
R: 1st result word
DOUBLE FLOAT- Subtracts the specified double-precision floating-point values (64 bits Output 525
ING-POINT SUB- |— -D(846) each) and outputs the result to the result words. Required
TRACT -
D Mi
@-D Su
846
R
Mi: 1st minuend
word
Su: 1st subtra-
hend word
R: 1st result word
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Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
DOUBLE FLOAT- Multiplies the specified double-precision floating-point values (64 bits Output 525
ING-POINT MUL- |— *D(847) each) and outputs the result to the result words. Required
TIPLY
xD Md
@xD Mr
847
R
Md: 1st multipli-
cand word
Mr: 1st multiplier
word
R: 1st result word
DOUBLE FLOAT- Divides the specified double-precision floating-point values (64 bits each) | Output 525
ING-POINT — /D(848) and outputs the result to the result words. Required
DIVIDE
/D Dd
@/D Dr
848
R
Dd: 1st Dividend
word
Dr: 1st divisor
word
R: 1st result word
DOUBLE Converts the specified double-precision floating-point data (64 bits) from | Output 528
DEGREES TO —| RADD(849)| | degrees to radians and outputs the result to the result words. Required
RADIANS
RADD S
@RADD R
849
S: 1st source
word
R: 1st result word
DOUBLE RADI- Converts the specified double-precision floating-point data (64 bits) from | Output 530
ANS TO —1 DEGD(850)| | radians to degrees and outputs the result to the result words. Required
DEGREES
DEGD S
@DEGD R
850
S: 1st source
word
R: 1st result word
DOUBLE SINE Calculates the sine of the angle (radians) in the specified double-precision | Output 532
SIND SIND(851) | | floating-point data (64 bits) and outputs the result to the result words. Required
@SIND S
851
R
S: 1st source
word
R: 1st result word
DOUBLE Calculates the cosine of the angle (radians) in the specified double-preci- | Output 532
COSINE — | COSD(852) | sion floating-point data (64 bits) and outputs the result to the result words. | Required
COSD S
@COosD
852 R
S: 1st source
word
R: 1st result word
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2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
DOUBLE TAN- Calculates the tangent of the angle (radians) in the specified double-preci- | Output 532
GENT — | TAND(853)| | sion floating-point data (64 bits) and outputs the result to the result words. | Required
TAND
@TAND S
853 R
S: 1st source
word
R: 1st result word
DOUBLE ARC Calculates the angle (in radians) from the sine value in the specified dou- | Output 535
SINE | ASIND(854)| | ble-precision floating-point data (64 bits) and outputs the result to the Required
ASIND result words. (The arc sine function is the inverse of the sine function; it
@ASIND S returns the angle that produces a given sine value between -1 and 1.)
854 R
S: 1st source
word
R: 1st result word
DOUBLE ARC Calculates the angle (in radians) from the cosine value in the specified Output 535
COSINE —|ACOSD(855) | double-precision floating-point data (64 bits) and outputs the result to the | Required
ACOSD result words. (The arc cosine function is the inverse of the cosine function;
@ACOSD S it returns the angle that produces a given cosine value between -1 and 1.)
855 R
S: 1st source
word
R: 1st result word
DOUBLE ARC Calculates the angle (in radians) from the tangent value in the specified Qutput 535
TANGENT ~|ATAND(856)| | double-precision floating-point data (64 bits) and outputs the result to the | Required
ATAND result words. (The arc tangent function is the inverse of the tangent func-
@ATAND S tion; it returns the angle that produces a given tangent value.)
856 R
S: 1st source
word
R: 1st result word
DOUBLE Calculates the square root of the specified double-precision floating-point | Output 538
SQUARE ROOT |~ [SQRTD(857)( | data (64 bits) and outputs the result to the result words. Required
SQRTD S
@SQRTD
857 R
S: 1st source
word
R: 1st result word
DOUBLE EXPO- Calculates the natural (base e) exponential of the specified double-preci- | Output 540
NENT — | EXPD(858) | | sion floating-point data (64 bits) and outputs the result to the result words. Required
EXPD S
@EXPD
858 R
S: 1st source
word
R: 1st result word
DOUBLE LOGA- Calculates the natural (base e) logarithm of the specified double-precision | Output 542
RITHM — | LOGD(859)| | floating-point data (64 bits) and outputs the result to the result words. Required
LOGD s
@LOGD
859 R

S: 1st source
word
R: 1st result word
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Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
DOUBLE EXPO- Raises a double-precision floating-point number (64 bits) to the power of | Output 544
NENTIAL — | PWRD(860)| | another double-precision floating-point number and outputs the resultto | Required N
POWER the result words. R
PWRD B 5
@PWRD E 2
860 S
R g
B: 1st base word ?,.,
E: 1st exponent S
word 23
R: 1st result word S
(7]
DOUBLE SYM- Using LD: Compares the specified double-precision data (64 bits) and creates an ON | LD: 546
BOL COMPARI- execution condition if the comparison result is true. Not
SON [ [meleren™ | Three kinds of symbols can be used with the floating-point symbol com- | required
LD, AND. or OR S1 parison instructions: LD (Load), AND, and OR.
+ S2 AND or
=D (335), OR:
<>D (336), | Using AND: Required 5N
<D (337), | __| - @ o
<=D (338), Symbol, option é" N
>D (339), St g+
or >=D (340) S2 S g
(%]
Using OR: =
— symbol, option4 -c%
S1 %
S2 g
S1: Comparison data 1 g
S2: Comparison data 2 o)
§
3
=
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2-2-15 Table Data Processing Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
SET STACK — ssET(ea0) | | Defines a stack of the specified length beginning at the specified word Output 554
SSET and initializes the words in the data region to all zeroes. Required
@SSET B
630 Internal 1/0
N memory address
B m
TB: 1st stack { m+(N—1) —
address B+ (N-) m-+1 N words
N: Number of {TB+2_ mea  —|m+2 in stack
words Last word TB+3 m+3
in stack m+4
Stack .
pointer
m+(N-1)
g}rJE(I;IKONTO —{Fush(eaz) | | Writes one word of data to the specified stack. gg;zl?:ed 557
PUSH B Internal 1/0 Internal /0
@PUSH memory address memory address
632 S
B n TB n
TB: 1st stack {IE*; {E:*;
address : m PUSH(632 [ e -
S: Source word { e s ( = ) = [> o 5
im : n
L4 m+1
n

LASTINFIRST | __ | LFo Reads the last word of data written to the specified stack (the newest Output 559
out o (634) data in the stack). Required
LIF
@LIFO 1B Stack Internal 1/0 Internal 1/0O
634 D pointer memory address memory address

TB: 1st stack ™ n ™ n

address TB+1 Newest TB+1

D: Destination TB+2) m data (g5

word TB+3 TB+3 m—1

Stack
pointer

¥

1m-—1

M Ais left
un-

n changed.

=]

The pointer is Last-in first-out
decremented. L.p

FIRST IN FIRST Reads the first word of data written to the specified stack (the oldest Output 559
out FIFO(633) | | data in the stack). Required
@E:IES B Internal /0 Internal 1/0
memory address memory address
633 D B B
n Oldest n
TB: 1st stack Sct)?ﬁtlér B+ data e
address P {TB+2 m _ {TB+2 m—1
D: Destination TB+3 TB+3
word Stack
pointer|
T M m-1
M m : M m
n n
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Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
DIMENSION Defines a record table by declaring the length of each record and the Output 577
RECORD TABE)'IIIE\A DIM(631) | | humber of records. Up to 16 record tables can be defined. Required
@DIM N Table number (N)
631 LR . N
NR Record 1
TB
N: Table number
LR: Length of Number of records r LR x NR words
each record
NR: Number of
records
TB: 1st table { Record NR
word - ’
SET RECORD Writes the location of the specified record (the internal /O memory Output 579
LOCATION SETR(635) | | address of the beginning of the record) in the specified Index Required
SETR N Register. Int /O
@SETR nterna
635 R Table number (N) memory address
D SETR(635) writes the internal 1/0
L R memory address (m) of the first word of
N: Table number " record R to Index Register D.
R: Record
number _ D
D: Destination |
Index Register R III
GET RECORD Returns the record number of the record at the internal /O memory Output 581
NUMBER GETR(636) | | address contained in the specified Index Register. Required
GETR N
@GETR
636 IR Table number (N) ternal 110
D memory address
N: Table number GETR(636) writes the
IR: Index R II' mCH  record number of the
Register record that includes
D: Destination I/O memory address
word (m) to D.
o[ _n ]
DATA SEARCH | SRCH(181) | | Searches for a word of data within a range of words. Output 583
SRCH (181) Required
@SRCH C Internal 1/0
181 memory address
R1
R1 >.. Search
Cd S
C: 1st control C
word -
R1: 1st word in
range R1+(C—1 g
Cd: Comparison +C) Match
deta S ——
SWAP BYTES —J{swap Switches the leftmost and rightmost bytes in all of the words in the Output 586
(637) )
SWAP range. o Required
@SWAP N Byte position is swapped.
637
N: Number of R1 ' ’
words
R1: 1st word in N
range
{ ¥
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2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
FIND MAXIMUM ; ; ; Output 588
MAX | —] MAX(182) Finds the maximum value in the range. Required
@MAX Internal 1/0
182 C memory address
R1
R1
D C words
C: 1st control Max.
word ) value
R1: 1st word in R1+(W-1) 7
range
D: Destination |RO|I|
word
DOUBLE FIND . VAXL(174) | Treats the specified number of data items as double word table data and | Output 592
MAXIMUM 1 outputs the maximum value in the table. Required
MAXL ¢
@MAXL S
174 D
(CJ2 only) )
C: First control
word
S: First word in
range
D: First
destination word
FIND MAXIMUM | NAXF(176) | Treats the specified number of data items as a table of single-precision Output 595
FLOATING I floating-point data and outputs the maximum value in the table. Required
MAXF ¢
@MAXF S
176 D
(CJ2 only) .
C: First control
word
S: First word in
range
D: First
destination word
FIND DOUBLE Treats the specified number of data items as a table of double-precision Output 597
MAXIMUM —| 78 floating-point data and outputs the maximum value in the table. Required
FLOATING c
MAXD S
@MAXD D
178 )
(CJ2 only) | C: First control
word
S: First word in
range
D: First
destination word
FIND MINIMUM ; ini ; Output 588
win | =1 MiNGis3) Finds the minimum value in the range. Required
@MIN C Internal 1/0
183 A1 memory address
R1
D C words
C: 1st control
word Min. value
R1: 1st word in R1+(W-1) 7
range

D: Destination
word
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2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
DOUBLE FIND Treats the specified number of data items as double word table data and | Output 599
MINIMUM —| FMINL79) I | outputs the minimum value in the table. Required
MINL c
@MINL S
175 D
(CJ2 only) .
C: First control
word
S: First word in
range
D: First
destination word
FIND MINIMUM MINF(177)] Treats the specified number of data items as a table of single-precision Output 601
FLOATING —1H floating-point data and outputs the minimum value in the table. Required
MINF c
@MINF S
177 D
(CJ2 only) .
C: First control
word
S: First word in
range
D: First
destination word
FIND DOUBLE VIND(179 Treats the specified number of data items as a table of double-precision Output 603
MINIMUM —1H (179 floating-point data and outputs the minimum value in the table. Required
FLOATING c
MIND S
@MIND D
179 i
(CJ2 only) | C: First control
word
S: First word in
range
D: First
destination word
Sum Adds the bytes or words in the range and outputs the result to two Output 605
SUM SUM(184) | | vords. Y g P Required
@SuM c c
184
R1
D Ri
C: 1st control WCH
word
R1: 1st word in _
range +) R1+(W-1)
D: 1st destination | I |
word
D+1 D
FRAME CHECK- - Output 608
SUM —| Fes(so) Calculates the ASCII FCS value for the specified range. Required
FCS C
@FCS
180 R1 C units
D
C: 1st control . ASCII conversion
word Calculation FCS val
R1: 1st word in value
range
D: 1st destination
word
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2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
STACK SIZE Counts the amount of stack data (number of words) in the specified stack. | Output 563
READ (CJ2, CS1- |—] SNUM(638) required
H, CJ1-H, CJ1M,
or CS1D only) B
SNUM D
@SNUM
638 | TB: First stack
address
D: Destination
word
STACK DATA Reads the data from the specified data element in the stack. The offset Output 565
READ (CJ2, CS1- | —SREAD(639)| | value indicates the location of the desired data element (how many data | required
H, CJ1-H, CJ1M, elements before the current pointer position).
or CS1D only) B
SREAD C
@SREAD
639 D
TB: First stack
address
C: Offset value
D: Destination
word
STACK DATA Writes the source data to the specified data element in the stack (overwrit- | Output 568
OVERWRITE —|SWRIT(640)| | ing the existing data). The offset value indicates the location of the desired | required
(CJ2, CS1-H, data element (how many data elements before the current pointer posi-
CJ1-H, CJ1M, or B tion).
CS1D only) C
SWRIT
@SWRIT S
640
TB: First stack
address
C: Offset value
S: Source data
STACK DATA Inserts the source data at the specified location in the stack and shifts the | Output 571
INSERT (CJ2, — SINS(641) | | rest of the data in the stack downward. The offset value indicates the loca- | required
CS1-H, CJ1-H, tion of the insertion point (how many data elements before the current
CJ1M, or CS1D B pointer position).
only) C
SINS
@SINS S
641
TB: First stack
address
C: Offset value
S: Source data
STACK DATA Deletes the data element at the specified location in the stack and shifts | Output 574
DELETE (CJ2, — SDEL(642)| | the rest of the data in the stack upward. The offset value indicates the required
CS1-H, CJ1-H, location of the deletion point (how many data elements before the current
CJ1M, or CS1D B pointer position).
only) C
SDEL
@SDEL D
642
TB: First stack
address
C: Offset value
D: Destination
word
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2. Summary of Instructions

D2: Destination
index register

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
FRAME CHECK- Calculates the FCS value for the specified range and outputs the value in | Output 608
SUM FCS(180) | | ASCII. required
FCS
@FCS C
180 R1
D
C: 1st control
word
R1: 1st word in
range
D: 1st destination
word
2-2-16 Tracking Instructions
Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
Unsigned One- Symbol An Unsigned One-word Record Search Instruction searches the specified | Output 618
word Record —| F—_Symeo table of records for a record with the specific data (1 word) in the specified | required
Search Instruc- c location. When a record matching the specified condition is found, its
tions S1 record number and data are output.
RSRCH< S2
RSRCH<= D1
RSRCH=
RSRCH> D2
RSRCH>= )
C: First control
@RSRCH< | word
@RSRCH<= | S1: First word of
@RSRCH= first record to
@RSRCH> | Search
@RSRCH; S2: Search data
360 to 364 | D1: First
(CJ2 only) destination word
D2: Destination
index register
Unsigned Two- — | { symbor H An Unsigned Two-word Record Search Instruction searches the specified | Output 624
word Record i table of records for a record with the specific data (2 words) in the speci- | required
Search Instruc- c fied location. When a record matching the specified condition is found, its
tions S1 record number and data are output.
RSRCH2< S2
RSRCH2<= D1
RSRCH2=
RSRCH2> D2
RSRCH2>=
g C: First control
word
@%gziing S1: First word of
o RSRCHZZ first record to
~ | search
@RSRCH2>| g5 First word of
@ R;'?)CH?;Z search data
to D1: First
(CJ2 only) destination word
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2. Summary of Instructions

Instruction Symbol/Operand Function Location | Page
Mnemonic Execution
Code condition
Unsigned Four- | | Symbol || An Unsigned Four-word Record Search Instruction searches the specified | Output 627
word Record | I table of records for a record with the specific data (4 words) in the speci- | required
Search Instruc- c fied location. When a record matching the specified condition is found, its
tions S1 record number and data are output.
RSRCH4< S2
RSRCH4<= D1
RSRCH4=
RSRCH4> D2
RSRCH4>= )
C: First control
word
@RSRCH4< S1: First word of
@RSRCH4<=|
first record to
@RSRCH4= search
@RSRCH4> | g5 First word of
@ ng%‘i"'g;: search data
0 D1: First
(CJ2 only) destination word
D2: Destination
index register
UNSIGNED ONE- | Sorts the records in the specified table according to the data (1 word) at | Output 630
WORD RECORD |~ [—rsorTeees) the specified position in the records. required
SORT C
RSORT S
@RSORT D1
203 D2
(CJ2 only)
C: First control
word
S: First word of
first record to
sort
D1: First word of
sorting results
D2: Destination
index register
UNSIGNED TWO- P L Sorts the records in the specified table according to the data (2 words) at | Output 634
WORD RECORD | [—{fs0rm2209 the specified position in the records. required
SORT C
RSORT2 S
@RSORT2 D1
204 D2
(CJ2 only)
C: First control
word
S: First word of
first record to
sort
D1: First word of
sorting results
D2: Destination
index register
UNSIGNED L Sorts the records in the specified table according to the data (4 words) at | Output 637
FOUR-WORD |1 [?s9mes— | the specified position in the records. required
RECORD SORT c
RSORT4 S
@RSORT4 D1
205 D2
(CJ2 only)

C: First control
word

S: First word of
first record to
sort

D1: First word of
sorting results
D2: Destination
index register
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2-2-17 Data Control Instructions

2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
PID CONTROLPID — PID(190) Executes PID control according to the specified parameters. CR)SLT;':ed 640
190 S r Parameters (C to C+8)
C
D PV input (S) —| PID control
S: Input word
C: 1st parameter l
word
D: Output word Manipulated variable (D)
PID CONTROL Executes PID control according to the specified parameters. The PID | Output 651
WITH AUTOTUN- |— PIDAT(191)| | constants can be auto-tuned with PIDAT(191). required
ING
PIDAT S
191 C
(CJ2, CS1-H, D
CJ1-H, or CJIM
only)
S: Input word
C: 1st parameter
word
D: Output word
LIMIT CONTROL i i is withi Output 658
LMT | — LMT(680) Controls output dgta_l according to whether or not input data is within Reauired
upper and lower limits. q
@LMT S D
680
C
D L ‘
S: Input word Upper limit . e
C: 1stlimitword | C+1 :
D: Output word .
: : s
Lower limit T
C
ggﬁ?:&!‘m —— BAND(681) | | Controls output data according to whether or not input data is within Outpgt 660
BAND the dead band range. Required
S Output
@BAND A
681 c
D -
Lower limit (C)
S: Input word J .
C: 1st limit word - '0 > |nput
D: Output word t
Upper limit (C+1)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DEAD ZONE ifi i i Output 663
CONTROL —{zonEEs2) Adds the specified bias to mputgata and outputs the result. Required
ZONE S utput )
@ZONE
682 C L
5 Positive bias (C+1) =
S: Input word > 0 Input
C: 1st limit word ’
D: Output . .
Output word / < Negative bias (C)
TIME-PROPOR- Inputs the duty ratio or manipulated variable from the specified word, | Output 665
TIONAL OUTPUT | _ o (685) | | converts the duty ratio to a time-proportional output based on the spec- | Required
TPO S ified parameters, and outputs the result from the specified output.
685
(CS/CJ-series C
Unit Ver. 2.0 or
laterand CJ2 CPU R
Units onl
v S: Input word
C: 1st parameter
word
R: Pulse Output
Bit
SCALING SCL(194) | | Converts unsigned binary data into unsigned BCD data according to Output 672
SCL (194) the specified linear function. Required
@SCL S
194 R (unsigned BCD) Scaling is performed according
P1 to the linear function defined by
points A and B.
R
Point B Ad (BCD
S: Source word Bdf----om ; P ( ) Converted
P1: st parameter | . Ibom | P1+1 [ As (BIN) value
vrzogi I T ' ! P1+2]| Bd (BCD)]C ted
: Result wor ! ! onverte
i ' P1+ 3| Bs (BIN) value
A:\s Bs S (unsigned binary)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SCALING 2 — SCL2(486) Converts signed binary data into signed BCD data according to the Outpgt 676
SCL2 specified linear function. An offset can be input in defining the linear | Required n
@SCL2 s function. e
486 2
P1 Positive Offset Negative Offset =1
R R (signed BCD) R (signed BCD) 2
=)
S: Source word J
P1: 1st parameter 3
word AY 2
R: Result word AY S
(7]

Offset AX

AX
/S(signedbinary)ﬂ__ S (signed
Offset binary)

/ o
o
Offset of 0000 3
P1 Offset (Signed binary) R (signed BCD) 5
P1+1 AY (Signed binary) nc;
Pli2| AX (Signed BCD) S
S
AY =3
Q
Offset = 0000 hex g
AX 2
S
S (signed @
binary)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SCALING 3 —{ scL3(487) Converts signed BCD data into signed binary data according to the Outpgt 680
SCL3 specified linear function. An offset can be input in defining the linear Required
@SCL3 S function.
487 .
P1 Positive Offset Negative Offset
R R (signed binary) R (signed binary)
S: Source word M Max conversion
. ax
\F,’VZ,-,J st parameter e s I e Z
R: Result word sion
AY AY
A AX AX
Min 77 | Offset Offset\ S (signed BCD)
conver- S (signed BCD) -5
sion Z Min. conversion
Offset of 0000
R (signed binary)
[\V/E=V O
conver-
sion
AY
AX
S (signed BCD)
----| Min. conversion
AVERAGE Calculates the average value of an input word for the specified Output 683
AVG AVG(195) | | number of cycles. Required
195 S
[ S: Source word |
N
R
S: Source word
N: Number of [ N: Number of cycles

cycles
R: Result word

R |—

R+1] | | Pointer |
Average Valid Flag Average
R+ 2| |
R+3
: N | ]
| , N values
e |
R+N+1
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2. Summary of Instructions

2-2-18 Subroutine Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SUBROUTINE Calls the subroutine with the specified subroutine number and Output 687
CALL SBS SBS(091) | | executes that program. Required
@SB3 N Execution condition ON
091 | N: Subroutine N
number —fF— sBs
n
» Main program B
B
S
SBN
n
Subroutine A
\. program
A (SBN(092) to
RET(093))
| ;
RET J Program end
END
MACRO —Ivcro Calls the subroutine with the specified subroutine number and Output 693
MCRO (099)] | executes that program using the input parameters in S to S+3 and the | Required
@MCRO N output parameters in D to D+3.
099
S MCRO(099)
s — A600 4H
D 8+1 —— A6D1 MCNon """"
. s+2 —— A2 s PO
N: Subroutine 53 —— A603 o
number {
S: 1st input T P uero
parameter word | outne betvoen S N
D: 1st output LRETOS3). | =
parameter word MCRO(099) [
D — A604 SBN
D+1 — A6D5
D2 e "”'fﬁé’;ﬁb}ah}i’.%é'ﬁ;e’s'}( -
D+3 T Ae7 AB03 as inputs and A604 to
AB07 as outputs.
SUBROUTINE Indicates the beginning of the subroutine program with the specified | Output 696
ENTRY SBN(092) | | subroutine number. Not required
SBN N
092
N: Subroutine —{}—— sBs MCRO
number S n or
SBN
f Subroutine region
RET
SUBROUTINE Indicates the end of a subroutine program. Output 696
RETURN Not required
RET
093
GLOBAL SUB- GSBS(750) Calls the subroutine with the specified subroutine number and exe- Qutput 699
ROUTINE CALL |— |GSBS(750)| | cutes that program. Not required
(CJ2, CS1-H, d
CJ1-H, CJ1M, or N
CS1D only) . .
aggs N S
750
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
GLOBAL SUB- Indicates the beginning of the subroutine program with the specified Output 705
ROUTINE ENTRY | — |GSBN(751) | subroutine number. Not required
(CJ2, CS1-H,
CJ1-H, CJ1M, or N
CS1D only) ) .
cs f Spoune
751
GLOBAL SUB- Indicates the end of a subroutine program. Output 705
ROUTINE Not required
RETURN (CJ2,
CS1-H, CJ1-H,
CJ1M, or CS1D
only)
GRET
752
2-2-19 Interrupt Control Instructions
Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SET INTERRUPT Controls interrupts. Output 711
MASK — MSKS(690) Required
(Not supported
by CS1D CPU N
Units for Duplex- C
CPU Systems.)
MSKS | -
@Msks | N: Interrupt
690 identifier
C: Control data
READ Reads the current interrupt processing settings that were set with Output 717
INTERRUPT MSKR(692) | | MSKS(690). Required
MASK N
(Not supported
by CS1D CPU D
Units for Duplex-
CPU Systems.) |N: Interrupt
MSKR | identifier
@MSKR | D: Destination
692 | word
CLEAR Clears or retains recorded interrupt inputs for 1/0O interrupts/input inter- | Output 722
INTERRUPT — CLI(691) | | rupts or sets the time to the first scheduled interrupt for scheduled Required
(Not supported interrupts.
by CS1D CPU N
Units for Duplex- C
CPU Systems.)
CLIN; Interrupt
@cL identifier
691 | C: Control data

96
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DISABLE INTER- ; ; ; Output 726
Disables execution of all interrupt tasks except the power OFF .
RUPTS DI DI(693) interrupt for part of a program. Required
@Dl
—— o -
0000.00
Disables execution of all
interrupt tasks (except
the power OFF interrupt).
X
ENABLE INTER- Enables execution of all interrupt tasks that were disabled with Output 728
RUPTS El(694) DI(693). Not required
El
o H
Disables execution of all
interrupt tasks (except the
power OFF interrupt).
Enables execution of all
disabled interrupt tasks.
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2. Summary of Instructions

2-2-20 High-speed Counter and Pulse Output Instructions
(CJ2M-CPULIL] and CJ1M-CPU21/22/23 Only)

Instruction
Mnemonic
Code

Symbol/Operand

Function

Location

Execution
condition

Page

MODE CONTROL

INI
@INI

880

INI

P

C

NV

P: Port specifier
C: Control data

NV: 1st word with
new PV

INI(880) is used to start and stop target value comparison, to
change the present value (PV) of a high-speed counter, to
change the PV of an interrupt input (counter mode), to change
the PV of a pulse output, or to stop pulse output.

Qutput
Required

730

HIGH-SPEED
COUNTER PV
READ
PRV
@PRV

881

PRV

P

C

D

P: Port specifier
C: Control data

D: 1st destination
word

PRV(881) is used to read the present value (PV) of a high-
speed counter, pulse output, or interrupt input (counter mode).

Output
Required

736

COUNTER FRE-
QUENCY CON-
VERT

PRV2

883

(CJ1M CPU Unit
Ver. 2.0 or later
and CJ2M CPU
Unit Ver. 1.0 or
later only)

PRV2

C1

c2

D

C1: Control data
C2: Pulses/revo-
lution
D: 1st destination
word

Reads the pulse frequency input from a high-speed counter and either
converts the frequency to a rotational speed (number of revolutions) or
converts the counter PV to the total number of revolutions. The result is
output to the destination words as 8-digit hexadecimal. Pulses can be
input from high-speed counter 0 only.

Qutput
Required

742

COMPARISON
TABLE LOAD

CTBL
@CTBL

882

CTBL

P

C

B

P: Port specifier
C: Control data

TB: 1st compari-
son table word

CTBL(882) is used to perform target value or range comparisons for
the present value (PV) of a high-speed counter.

Output
Required

745

SPEED OUTPUT

SPED
@SPED

885

SPED

P

M

F

P: Port specifier
M: Output mode

F: 1st pulse fre-
quency word

SPED(885) is used to specify the frequency and perform pulse output
without acceleration or deceleration.

Qutput
Required

751

SET PULSES

PULS
@PULS

886

PULS

P

T

N

P: Port specifier
T: Pulse type

N: Number of
pulses

PULS(886) is used to set the number of pulses for pulse output.

Output
Required

755
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2. Summary of Instructions

Instruction
Mnemonic
Code

Symbol/Operand

Function

Location

Execution
condition

Page

PULSE OUTPUT

PLS2
@PLS2

887

PLS2
P

M
S
E

P: Port specifier
M: Output mode
S: 1st word of set-
tings table

F: 1st word of
starting frequency

PLS2(887) is used to set the pulse frequency and acceleration/deceler-
ation rates, and to perform pulse output with acceleration/deceleration
(with different acceleration/deceleration rates). Only positioning is pos-
sible.

Output
Required

757

ACCELERATION
CONTROL

ACC
@ACC

888

ACC

P

M

S

P: Port specifier
M: Output mode

S: 1st word of set-
tings table

ACC(888) is used to set the pulse frequency and acceleration/deceler-
ation rates, and to perform pulse output with acceleration/deceleration
(with the same acceleration/deceleration rate). Both positioning and
speed control are possible.

Output
Required

766

ORIGIN SEARCH

ORG
@ORG

889

ORG

P

C

P: Port specifier
C: Control data

ORG(889) is used to perform origin searches and returns.

Qutput
Required

774

PULSE WITH
VARIABLE DUTY
FACTOR
PWM
@

891

PWM

P

F

D

P: Port specifier
F: Frequency
D: Duty factor

PWM(891) is used to output pulses with a variable duty factor.

Output
Required

777

INTERRUPT
FEEDING

IFEED
@IFEED

892
(CJ2M only)

IFEED

P

C

S

P: Port specifier
C: Control Data

S: First word of
settings table

IFEED(892) uses an input interrupt as a trigger to switch from speed
control to position control and move the specified number of pulses.
It is not necessary to create an interrupt task. (IFEED(892) is sup-
ported only by the CJ2M.)

Output
Required

780
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2. Summary of Instructions

2-2-21 Step Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
STEP DEFINE STEP(008) functions in following 2 ways, depending on its position and | Output 784
STEP |~ | STEP(008) | | whether or not a control bit has been specified. Required
008 B (1)Starts a specific step.
(2)Ends the step programming area (i.e., step execution).
B: Bit
STEP START SNXT(009) is used in the following three ways: Qutput 784
SNXT |7 | SNXT(009) | | (1)To start step programming execution. Required
009 B (2)To proceed to the next step control bit.
B Bi (3)To end step programming execution.
: Bit

2-2-22 Basic I/0 Unit Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
1/0 REFRESH . Output 794
— Refreshes the specified 1/0 words.
IORF IORF(097) P Required
@IORF St I/0 bit area or I/0 Unit or
097 e Special I/0 Unit bit area Special I/0 Unit
St: Starting word st
E: End word : I/O refreshing
E
SPECIAL I/O Performs I/O refreshing immediately for the specified Special I/O Unit's | Output 797
UNIT I/0 —|FIORF(225)[ | allocated CIO Area and DM Area words for the specified unit number. | Required
REFRESH
(CJ1-H-R and N
CJ2 only) s
FIORF N: Unit number
@FIORF
225
CPU BUS UNIT Immediately refreshes the I/O in the CPU Bus Unit with the specified | Output 800
1/0 REFRESH —|DLNK(226)] | unit number. required
(CJ2, CS1-H,
CJ1-H, CJIM, or N
CS1D only) ]
DLNK | N: Unit number
@DLNK
226
7-SEGMENT Converts the hexadecimal contents of the designated digit(s) into Output 804
DECODER SDEC(078) 8-bit, 7-segment display code and places it into the upper or lower Required
SDEC S 8-bits of the specified destination words.
@SDEC
078 Di 15 12 11 87 43 0
D Di | o i 10 | m n |
m Number of digits |
S:_ Source word P A N First digit to convert
Di: Digit n
designator
D: 1st destination S+1
word
HEX

@ Rightmost 8 bits (0)
]
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DIGITAL SWITCH Reads the value set on an external digital switch (or thumbwheel Output 807
INPUT T | DSW (210) | | switch) connected to an Input Unit or Output Unit and stores the 4-digit | Required
DSW | or 8-digit BCD data in the specified words.
210
(CS/CJ-series 0
CPU Unit Ver. 2.0 D
or later and CJ2
CPU Units only) C1
Cc2
I: Data input word
(DO to D3)
O: Output word
D: 1st result
word
C1:Number of
digits
C2: System word
TEN KEY INPUT Reads numeric data from a ten-key keypad connected to an Input Unit | Output 811
TKY TKY (211) | | and stores up to 8 digits of BCD data in the specified words. Required
211 |
(CS/CJ-series
CPU Unit Ver. 2.0 D1
or later and CJ2 D2
CPU Units only)
I: Data input
word
D1: 1st register
word
D2: Key input
word
HEXADECIMAL Reads numeric data from a hexadecimal keypad connected to an Input | Output 814
KEY INPUT | HKY (212) [|Unit and Output Unit and stores up to 8 digits of hexadecimal datain | Required
HKY | the specified words.
212
(CS/CJ-series 0]
CPU Unit Ver. 2.0 D
or later and CJ2
CPU Units only) C
I:  Data input
word
O: Output word
D: 1st register
word
C: System word
MATRIX INPUT Inputs up to 64 signals from an 8 x 8 matrix connected to an Input Unit | Output 818
MTR MTR (213) | | and Output Unit (using 8 input points and 8 output points) and stores | Required
213 | that 64-bit data in the 4 destination words.
(CS/CJ-series
CPU Unit Ver. 2.0 O
or later and CJ2 D
CPU Units only)
C
I:  Data input
word
O: Output word
D: f1st
destination
word
C: System word
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2. Summary of Instructions

(CJ1W-NCLI81,
CJ2H CPU Unit
Ver. 1.3 or later,
and CJ2M only)

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
7-SEGMENT DIS- Converts the source data (either 4-digit or 8-digit BCD) to 7-segment | Output 822
PLAY OUTPUT — | 7SEG (214)| | display data, and outputs that data to the specified output word. Required
7SEG s
214
(CS/CJ-series 0
CPU Unit Ver. 2.0 C
or later and CJ2
CPU Units only) D
S: 1st source
word
O: Output word
C: Control data
D: System word
ANALOG INPUT Reads the input conversion value of the specified analog input number | Output 826
DIRECT CON- AIDC216) | | from the CJ1W-AD042 Analog Input Unit in Direct Conversion Mode. | Required
VERSION (for N
CJ1W-ADO042)
AIDC A
@AIDC
216 | N: Unit number
A: Analog input
number
ANALOG OUT- Outputs the output set value for the specified analog output number to | Output 829
PUT DIRECT —|AGDC217)] | the CJ1W-DA042V Analog Output Unit in Direct Conversion Mode. Required
CONVERSION N
(for CJ1W-
DA042V) A
AODC
@AODC | N: Unit number
217 | A: Analog output
number
PCU HIGH- | |—poowvers} Starts absolute or relative high-speed point-to-point positioning for the | Output 832
SPEED POSI- 1 specified axis of a CJ1W-NCLI[J4 or CJ1W-NCLI81 Position Control Required
TIONING c Unit.
A
@Nggmx C: Control word
218 A: First word of
(CJW-NCIT4 or Direct Operation
CJIW-NC81, | Command Area
CJ2H CPU Unit
Ver. 1.3 or later,
and CJ2M only)
PCU POSITION- Noorr@io| Starts a sequence for Memory Operation of a CJ1W-NC[181 Position | Output 836
ING TRIGGER — ©19) Control Unit when the start condition for the sequence is waiting for a | Required
NCDTR c command from NCDTR(219).
@NCDTR | ¢: Control word
219
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
g\lETEIISLIGENT o | ___ IORD(222) Reads the contents of the memory area for the Special /0 Unit Outpgt 839
IORD or CPU Bus Unit (see note). Required
@IORD C s
222 S S+1 \
D u ber of S /0 U
nit number of Specia nit
C: Control data P
S: Transfer
source and }
number of words | Desig-
D: Transfer b nateg
destination and _ o words
number of words : read.
Note: CS/CJ-series CPU Unit Ver. 2.0 or later and CJ2 CPU Units only
(including CS1-H, CJ1-H, and CJ1M CPU Units from lot number
030418 or later) can read from CPU Bus Units.
WEFFLELIGENT o |___ IOWR(223) Outputs the contents of the CPU Unit's /O memory area to the Output 842
IOWR Special I/0 Unit or the CPU Bus Unit (see note). Required
@IOWR c 5
223 S D+1 —
D
C: Control data Unit number of Special I/0O Unit
S: Transfer
source and
number of words
D: Transfer —
destination and s J
number of words : Desig-
: nated
number of
words writ-
ten.
Note: CS/CJ-series CPU Unit Ver. 2.0 or later and CJ2 CPU Units only
(including CS1-H, CJ1-H, and CJ1M CPU Units from lot number
030418 or later) can write to CPU Bus Units.
CS/CJ/NSJ Series Instructions Reference Manual (W474) 103

suoloung uononJisuj g-¢

suononiisul Hun O/l dised ¢e-¢-¢




2. Summary of Instructions

2-2-23 Serial Communications Instructions

Instruction Symbol/Operand Function Location Page

Mnemonic Execution
Code condition

PROTOCOL Calls and executes a communications sequence registered in a Serial | Output 847
MACRO PMCR(260) | | Communications Board (CS Series only) or Serial Communications Required

PMCR C1 Unit.
@PMCR CPU Unit Serial Communications Unit

260 C2 Port
S
R

C1: Control word 1
C2: Control word 2
S: 1st send word
R: 1st receive word

External
device

PROTOCOL
MACRO 2 —
PMCR2 Ct

@PMCR2 [

264 s

(CJ2 only) R

C1: Control word 1
C2: Control word 2
S: First send word
R: First receive
word

I: First
communications
information word

L Calls and executes a communications sequence (protocol data) regis- | Output 898

PMCR . . . . .
2E5H tered in a Serial Communications Unit. Required

TRANSMIT QOutputs the specified number of bytes of data from the RS-232C port | Output 854
TXD || TXD(236) | | built into the CPU Unit or the serial port of a Serial Communications Required
@TXD Board (version 1.2 or later).

236 S
C

N

S: 1st source
word

C: Control word
N: Number of
bytes

0000 to 0100 hex
(0 to 256 decimal)

RECEIVE Reads the specified number of bytes of data from the RS-232C port Output 860
RxD |~ | RXD(235) | | built into the CPU Unit or the serial port of a Serial Communications Required
@RXD Board (version 1.2 or later).

235

D

C

N

D: 1st destination
word

C: Control word
N: Number of
bytes to store

0000 to 0100 hex
(0 to 256 decimal)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
TRANSMIT VIA Outputs the specified number of bytes of data from the serial port of a | Output 869
SERIAL COMMU- |~ | TXDU(256)| | Serial Communications Unit (version 1.2 or later). The data is output in | Required
NICATIONS UNIT no-protocol mode with the start code and end code (if any) specified in
TXDU S the allocated DM Setup Area.
@TXDU c
256
N
S: 1st source word
C: 1st control
word
N: Number of
bytes
0000 to 0256 BCD
RECEIVE VIA Reads the specified number of bytes of data from the serial port of a | Output 875
SERIAL COMMU- RXDU(255)| | Serial Communications Unit (version 1.2 or later). The data is read in | Required
NICATIONS UNIT no-protocol mode with the start code and end code (if any) specified in
RXDU D the allocated DM Setup Area.
@RXDU C
255
N
D: 1st destination
word
C: 1st control
word
N: Number of
bytes to store
0000 to 0256 BCD
DIRECT TRANS- Outputs the specified number of bytes of data from the serial port of a | Output 882
MIT VIA SERIAL | |DTXDU(262)| | CJ1W-SCU22/SCU32/SCU42 Serial Communications Unit. The datais | Required
COMMUNICA- output in no-protocol mode from the specified first word with the start
TIONS UNIT S code and end code (if any) specified in the allocated DM Setup Area.
DTXDU C This instruction sends the data to the Serial Communications Unit as
@DTXDU soon as the instruction is executed to achieve high-speed data trans-
262 N mission.
This instruction is
supported only by |S: 1st source word
CJ2M CPU Units | C: 1st control
and CJ2H CPU word
Units. N: Number of
bytes to store
0000 to 0256 BCD
DIRECT Reads the specified number of bytes of data from the serial port of a | Output 887
RECEIVE VIA — |DRXDU(261)| | CJIW-SCU22/SCU32/SCU42 Serial Communications Unit to CPU Required
SERIAL COMMU- Unit memory starting at the specified first word. The data is read in no-
NICATIONS UNIT D protocol mode with the start code and end code (if any) specified in the
DRXDU c allocated DM Setup Area.
@DRXDU This instruction reads the data from the Serial Communications Unit as
261 N soon as the instruction is executed to achieve high-speed data recep-
This instruction is tion.
supported only by |D: 1st destination
CJ2M CPU Units | word
and CJ2H CPU C: 1st control
Units. word
N: Number of
bytes to store
0000 to 0256 BCD
CHANGE SERIAL Changes the communications parameters of a serial port on the CPU | Output 895
PORT SETUP —| STUP(237)| | Unit, Serial Communications Unit (CPU Bus Unit), or Serial Communi- Required
STUP cations Board. STUP(237) thus enables the protocol mode to be
@STUP C changed during PLC operation.
237 S
C: Control word
(port)
S: First source
word
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2. Summary of Instructions

2-2-24 Network Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
NETWORK EE:B —{ SEND(090) Transmits data to a node in the network. CR)SLT::ed 925
@SEND s Local node Destination node
090
D . 15 0 15 0
C [ n: No. b
: of send n
S: 1st source words >
word
D: 1st destination
word
C: 1st control
word
QEL‘ISV(Z)RK —| F{seozasn] Sends data to a node on a network. g;fmed 931
SEND2 S
@SEND2 D
491 C
(CJ2 only) |
S: First source
word
D: First
destination word
C: First control
word
I: First
communications
information word
NETWORK Requests data to be transmitted from a node in the network and Output 935
RECEIVE RECV(098) | | receives the data. Required
RECV S
@RECV
098 D Local node Source node
15 0 15 0
c D— S —
S: 1st source m j n
word
D: 1st destination <:|
word
C: 1st control
word
NETWORK Requests data to be transmitted from a node in the network and Qutput 940
RECEIVE 2 —| Hrecvzsal | ocdives the data. ReqF:Jired
RECV2 S
@RECV2 D
492 C
(CJ2 only) ]
S: First source
word
D: First
destination word
C: First control
word
I: First
communications
information word
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
gglilll}\,nﬁm ——{CMND(ag0) | | Sends FINS commands and receives the response. gclejctqzlij:ed 944 N
CMND S Local node Destination node o
@CMND 15 0 §
490 D : =
S— ‘ Com- g
C mand Command g
data S
S: 1st command j =
word (S-1) (n bytes) én
D: 1st response + % 8
word o
C: 1st control |, I 2
word @
w
15 0
D— Re-
sponse Response
‘ data
(D-1) (m by’(es)<:|
+ M n
2 o
N
S
&
DELIVER Sends an FINS command and receives the response. Output 952 =
COMMAND2 | H—{ommozusai—| P Req‘ijired 5
CMND2 S =
@CMND2 D @.
493 c c
(CJ2 only) | %‘
S: First 2
command word
D: First
response word
C: First control
word
I: First
communications
information word
EXPLICIT MES- Sends an explicit message with any Service Code. Output 956
SAGE SEND EXPLT (720)] | (This instruction can be used only for DeviceNet networks.) Required
EXPLT S
720
(CS/CJ-series D
CPU Unit Ver. 2.0 C
or later and CJ2
CPU Units only)  |s: 1st word of
send
message
D: 1st word of
received
message
C: 1stcontrol
word
EXPLICIT GET Reads status information with an explicit message (Get Attribute Sin- | Output 962
ATTRIBUTE EGATR (721)| | gle, Service Code: OE hex). Required
EGATR S (This instruction can be used only for DeviceNet networks.)
721
(CS/CJ-series D
CPU Unit Ver. 2.0 C
or later and CJ2
CPU Units only)  |S: 1st word of
send
message
D: 1st word of
received
message
C: 1st control
word
message
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page

Mnemonic Execution

Code condition
EXPLICIT SET Writes status information with an explicit message Output 967
ATTRIBUTE —|ESATR (722) | (Set Attribute Single, Service Code: OE hex) Required
ESATR S (This instruction can be used only for DeviceNet networks.)
722

(CS/CJ-series C

CPU Unit Ver. 2.0 )
or later and CJ2 S: First word of

CPU Units only) send message
C:First control
word
EXPLICIT WORD Reads data to the local CPU Unit from a remote CPU Unit in the net- | Output 971
READ —ECHRD (723) wor‘k. .(The rgmote CPU Unit must supportt explicit messages.) Required
ECHRD (This instruction can be used only for DeviceNet networks.)

723 S
(CS/CJ-series D
CPU Unit Ver. 2.0
or later and CJ2 C

CPU Units onl
iz S: 1st source

word in remote

CPU Unit
D: 1st destination
word in local
CPU Unit
C: 1st control
word
EXPLICIT WORD Writes data from the local CPU Unit to a remote CPU Unit in the net- | Output 974
WRITE work. (The remote CPU Unit must support explicit messages.) Required
ECHWR | —JECHWR (724)| | (This instruction can be used only for DeviceNet networks.)
724 S
(CS/CJ-series
CPU Unit Ver. 2.0 D
or later and CJ2
CPU Units only) C
S: 1st source
word in local
CPU Unit

D: 1st destination
word in remote
CPU Unit

C: 1st control
word
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2-2-25 File Memory Instructions

2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
READ DATA FILE Reads the specified data or amount of data from the specified data file | Output 985
FREAD FREAD(700)] | in file memory to the specified data area in the CPU Unit. Required
@FREAD C
700 Starting read ad-
St dress specified in  File specified
S2 S1+2 and S1+3 in §2 CPU Unit
D /
C: Control word Number of
S1: 1st source words specified
word in S1 and S1+1
S2: Filename Q
D: 1st destination —
word Memory Card or yfumobrg;
EM file memory wri‘ﬁen to
(Specified by the D and
4th digit of C.)
9 File specified D+1.
in 82 CPU Unit |
/ Numberof  __ { Dé
words D+1
Memory Card or EM file memory
(Specified by the 4th digit of C.)
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
WRITE DATA —FwRiton| | Overwrites or appends data in the specified data file in file memory Output 990
FILE (701) with the specified data from the data area in the CPU Unit. If the Required
FWRIT C specified file doesn't exist, a new file is created with that filename.
@FWRIT
701 D1 CPU Unit Starting word  File specified in D2
Startin specified in
D2 g D1+2 and
addrt_e;s D1+3
S Num_b_er o_f words
81 C1onttrol word Specified in D1
i 1s
destination word Overwrite Q
D2: Filename
S: 1st source Memory Card or EM file memory
word (Specified by the 4! digit of C.)
CPU Unit File specified in D2
Starting End of Existing
address 15 o | file data
specified
inS Num_b_er o_f words
specified in D1
and D1+1
Memory Card or EM file memory
(Specified by the 4" digit of C.)
Beginning il .
. of file lle speci- .
CPU Unit —‘ fied in D2 /_ New file created
Starting .
address 15 0 |---"""
specified Number of words
inS specified in D1
and D1+1 .-~
Memory Card or EM file memory
(Specified by the 4th digit of C.)
WRITE TEXT Reads ASCII data from I/O memory and stores that data in the Memory | Output 996
FILE — TWRIT [|Card as a text file (writing a new file or appending a file). The data is Required
TWRIT c stored in the TXT format.
@TWRIT
704 St
(CS/CJ-series s2
CPU Units with
unit version 4.0 or S3
laterand CJ2 CPU
Units only) S4
C: Control word
S1: Number of
bytes to write
S2: Directory and
file name
S3: Write data
S4: Delimiter
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2. Summary of Instructions

2-2-26 Display Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DISPLAY Reads the specified sixteen words of extended ASCII and displays the | Output 1001
MESSAGE MSG(046) | | message on a Peripheral Device such as a Programming Console. Required
MSG N
@MSG
046 M
N: Message
number
M: 1st message
word
2-2-27 Clock Instructions
Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
CALENDARC’:‘%% —{ cADD(730) Adds time to the calendar data in the specified words. gUtpL,“ q 1004
equire
@CADD C 15 87 0
730 C Minutes !Seconds
T C+1| Day ‘Hour
R Cc+2| Year ‘Month
C: 1st calendar +
word
T: 1st time word 15. 8.7 0
R: 1st result word T Minutes !Seconds
T+1 Hours
15 8. 7 0
R Minutes |Seconds
R+1| Day ‘Hour
R+2| Year iMonth
CALENDAR ; ; i Output 1004
SUBTRACT —— CSUB(731) Subtracts time from the calendar data in the specified words. Required
csuB C 15 87 0
@CSuB C Minutes | Seconds
731 T C+1| Day Hour
R C+2| Year Month
C: 1st calendar -
word 15 87 0
T: 1st time word n H
R: 1st result word T | Minutes :Seconds
T+1 Hours
15 87 0
R Minutes ! Seconds
R+1| Day ‘ Hour
R+2| Year i Month
HOURS TO | Converts time data in hours/minutes/seconds format to an equivalent | Output 1009
SECONDS SEC(0685) | |time in seconds only. Required
SEC S
@SEC 15 0
065 D T
S| Minutes | Seconds
S: 1st source S+ Hours
word
D: 1st destination
word l
15 0
D
Seconds
D+1
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SECONDS TO : S : Output 1011
B Converts seconds data to an equivalent time in hours/minutes/ .
HOURS HMS(066) | | seconds format. Required
HMS S
@HMS 15 0
066 D s
S: 1st source S+1 Seconds
word
D: 1st destination
word l
15 0
D | Minutes | Seconds
D+1 Hours
CLOCK Changes the internal clock setting to the setting in the specified Output 1013
ADJUSTMENT DATE(735) | | source words. Required
DATE S
@DATE CPU Unit
735 |s: 1st source
word
Internal clock
New S1 | Minutes ESeconds
setting S+1 [Day + Hour
S+2 | Year ! Month
S+31]00 ! Day of week
2-2-28 Debugging Instructions
Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
TRACE When TRSM(045) is executed, the status of a preselected bit or word | Output 1015
MEMORY is sampled and stored in Trace Memory. TRSM(045) can be used any- | Not required
SAMPLING where in the program, any number of times.
TRSM
045
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2. Summary of Instructions

2-2-29 Failure Diagnosis Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
FAILURE ALA:::I_ —1 FAL(006) | | Generates or clears user-defined non-fatal errors. Non-fatal errors CR)Utpl.n d 1018
@FAL do not stop PC operation. equire
N Also generates non-fatal errors with the system.
006 S FAL Error Flag ON
Execution of Corresponding Executed FAL
N: FAL number | FAL |—FAL(006) ~ —[~ Number Flag ON
S: 1st message N generates a Error code written to A400
Wbrd or errorg non-fatal error E(r)rorAcigge and time written to Error
code to gener- 0000 with FAL o
ate number N. NP
i~ “={ ERR Indicator flashes
Message
: |:| displayed on
T Programming
Console
SEVERE ) : Output 1025
[— Generates user-defined fatal errors. Fatal errors stop PC operation. .
FAILURE ALARM FALS(07) | | Also generates fatal errors with the system. Required
FALS N FALS Error Flag ON
007 S l_ FALS |—— Execution of Error code written to A400
FALS(007) Error code and time/date written to
Error Log Area
N: FALS number N_|  generatesa 9
S: 1st message 0000 with FALS hind
word or error number N. © 7" ERR Indicator lit
code to gener- :
ate ;
L. I:' Message displayed
on Programming
Console
FAILURE POINT ; ; ; ; : P ; Output 1031
— Diagnoses a failure in an instruction block by monitoring the time .
DETECTION FPD(269) between execution of FPD(269) and execution of a diagnostic output | Required
F;ég C and finding which input is preventing an output from being turned ON.
T Time monitoring function:
Starts timing when execution condition A goes
R ON. Generates a non-fatal error if output B
isn't turned ON within the monitoring time.
C: Control word
T: Monitoring time o T H
R: 1st register — Execution FPD
word rcondition A _ ! c
T Error-pro-
cessing
R block (op-
____________ tional)
Next instruction block oy : E
Logic diagnosis block*
! | iLogic diagnosis | i
E [ execution condition C ! :
E Diagnostic output B i
Logic diagnosis function
Determines which input in C
prevents output B from going ON.
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2. Summary of Instructions

2-2-30 Other Instructions

containing CS-
series memory
address

D: Destination
word

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
SET CARRY Sets the Carry Flag (CY). Qutput 1039
STC STC(040) Required
@STC
040
CLEAR CARRY Turns OFF the Carry Flag (CY). Output 1039
CLC CLC(041) Required
@CLC
041
SELECT EM Changes the current EM bank. Output 1040
BANK EMBC(281) Required
EMBC N
@EMBC
281! N: EM bank
number
EXTEND Extends the maximum cycle time, but only for the cycle in which this Qutput 1042
MAXIMUM | WDT(094) | |instruction is executed. Required
CYCLE TIME T
WDT
@V‘{)gl T: Timer setting
SAVE CONDI- Saves the status of the condition flags. Output 1044
TION FLAGS CCS(282) Requ|red
(CJ2, CS1-H,
CJ1-H, CJ1M, or
CS1D only)
CCS
@CCSs
282
LOAD CONDI- Reads the status of the condition flags that was saved. Output 1044
TION FLAGS CCL(283) Required
(CJ2, CS1-H,
CJ1-H, CJ1M, or
CS1D only)
CCL
@CCL
283
CONVERT Converts a CV-series PLC memory address to its equivalent CS/CJ- Qutput 1047
ADDRESS FROM | ——|FRMCV(284) | series PLC memory address. Required
CV (CJ2, CS1-H,
CJ1-H, CJ1M, or S
CS1D only) D
FRMCV
@FRMCV | 5. Word contain-
284 |ing CV-series
memory address
D: Destination
Index Register
CONVERT Converts a CS/CJ-series PLC memory address to its equivalent CV- Output 1051
ADDRESS TO CV | — | TOCV(285) | | series PLC memory address. Required
(CJ2, CS1-H,
CJ1-H, CJIM, or S
CS1D only) D
TOCV
@TOCV | a. .
585 S: Index Register
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
DISABLE Disables peripheral servicing during program execution in one of the Output 1054
PERIPHERAL IOSP(287) || Parallel Processing Modes or Peripheral Servicing Priority Mode. Required
SERVICING
(CS1D CPU Units
for Single-CPU
Systems, CJ2,
CS1-H, CJ1-H, or
CJ1M only)
I0SP
@IOSP
287
ENABLE Enables peripheral servicing that was disabled by IOSP(287) for pro- | Output 1054
PERIPHERAL IORS(288) | | gram execution in one of the Parallel Processing Modes or Peripheral | Not required
SERVICING Servicing Priority Mode.
(CS1D CPU Unit
for Single-CPU
Systems, CJ2,
CS1-H, CJ1-H, or
CJ1M only)
IORS
288
2-2-31 Block Programming Instructions
Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
BLOCK ; i Output 1060
PROGRAM —{ BPRG(0%6) Define a block programming area. For every BPRG(096) there must Required
BEGIN be a corresponding BEND(801). q
N
BPRG —F——18BPRG | —+
096 | N: Block program
number N
Block program
Executed when the execu-
A tion condition is ON.
BEND
BLOCK Define a block programming area. For every BPRG(096) there must be | Block program | 1060
PROGRAM END a corresponding BEND(801). Required
BEND
801
BLOCK BPPS Pause and restart the specified block program from another block Block program | 1062
I':ARL?SERAM et program. Required
BPPS N
811 |N: Block program | ——}F———— BPRG
number
to
BRRS BPPS(811) executed
BEND for block program n.
——————BPRG
a n
o Block program n. Once
BEND paused this block program
will not be executed even
if bit "a" is ON.
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
BLOCK BPRS Pause and restart the specified block program from another block Block program | 1062
PROGRAM (812) program. Required
RESTART
aers|—_N__]
812 N: Block program — F————8PRG
number
to
BPRS n
to BPRS(812) executed
BEND for block program n.
—————1BPRG
a n
o Block program n. This block
BEND program will now be executed
as long as bit "a" is ON.
CONDITIONAL | EXIT(806) EXIT(806) without an operand bit exits the program if the execution | Block program | 1064
BLOCK EXIT condition is ON. Required
EXIT | B: Bit operand : ;
: Execution Execution
806 BPRG condition condition
OFF ON
A "A" executed.| "A" executed.
Execution condition ;
EXIT
B "B" executed. ,’l
BEND e
Block ended.
CONDITIONAL | EXIT(806)B EXIT(806) without an operand bit exits the program if the execution Block program | 1064
BLOCK EXIT condition is ON. Required
EXIT | B: Bit operand o ' '
: perand bit  Operand bit
806 ————-1BPRG OFF ON
(ON for (OFF for EXIT
EXIT NOT)  NOT)
A "A" executed. | "A" executed.
EXIT R (EXIT NOT R) s,
B "B" executed. }
BEND .
Block ended.
CONDITIONAL EXIT NOT(806) EXIT(806) without an operand bit exits the program if the execution Block program | 1064
BLOCK EXIT B condition is OFF. Required
NOT
EXIT NOT | B: Bit operand
806
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
CONDITIONAL | IF (802) If the execution condition is ON, the instructions between IF(802) and | Block program | 1066
BLOCK ELSE(803) will be executed and if the execution condition is OFF, the | Required
BRANCHING instructions between ELSE(803) and IEND(804) will be executed.
IF
802 Execution o NO
condition condition ON?
IF YES
A
"A" executed (be- "B" executed
ELSE tween IF and ELSE). (after ELSE).
|
B
IEND IEND
gEggEIONAL IF (802) If the operand bit is ON, the instructions between IF(802) and Block.program 1066
BRANCHING B ELSE(803) will be executed. If the operand bit is OFF, the instructions | Required
I between ELSE(803) and IEND(804) will be executed.
B: Bit operand
802
Operand bit
ON?
IF R (IFNOTR
( ) YES
A
"A" executed "B" executed
ELSE e I and (after ELSE).
I
B
IEND IEND
CONDITIONAL IF (802) NOT The instructions between IF(802) and ELSE(803) will be executed and | Block program | 1066
BLOCK B if the operand bit is ON, the instructions be ELSE(803) and IEND(804) | Required
BRANCHING will be executed is the operand bit is OFF.
(NOT) B: Bi
IF NoT | Bt Bit operand
802
CONDITIONAL If the ELSE(803) instruction is omitted and the operand bit is ON, the | Block program | 1066
BLOCK instructions between IF(802) and IEND(804) will be executed Required
BRANCHING
(ELSE)
ELSE
803
CONDITIONAL If the operand bit is OFF, only the instructions after IEND(804) will be | Block program | 1066
BLOCK executed. Required
BRANCHING
END
IEND
804
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
ONE CYCLE AND | WAIT(805) If the execution condition is ON for WAIT(805), the rest of the Block program | 1069
WAIT instruction in the block program will be skipped. Required
WAIT Execution Execution Execution
805 condition  condition ~ condition
OFF OFF ON
1 1
—F———8PRa w o ;
executed., I
A
fo L
Execution i ! i / "B" executed.
condition i K i !
by P
WAIT Lo by
B E Il’ i Il’
BEND Ll ¥
C ”’IICII 'IIIICII ||C|| eXeCUted.
| executed. || executed.
%—J
Wait
ONE CYCLE AND | WAIT(805) If the operand bit is OFF (ON for WAIT NOT(805)), the rest of the Block program | 1069
WAIT B instructions in the block program will be skipped. In the next cycle, Required
WAIT none of the block program will be executed except for the execution
805 ) condition for WAIT(805) or WAIT(805) NOT. When the execution condi-
B: Bit operand tion goes ON (OFF for WAIT(805) NOT), the instruction from
WAIT(805) or WAIT(805) NOT to the end of the program will be exe-
cuted.
ONE CYCLE AND | WAIT(805) NOT If the operand bit is OFF (ON for WAIT NOT(805)), the rest of the Block program | 1069
WAIT (NOT) B instructions in the block program will be skipped. In the next cycle, Required
WAIT NOT none of the block program will be executed except for the execution
805 | B: Bit operand condition for WAIT(805) or WAIT(805) NOT. When the execution condi-
: P tion goes ON (OFF for WAIT(805) NOT), the instruction from
WAIT(805) or WAIT(805) NOT to the end of the program will be exe-
cuted.
HUNDRED-MS | TIMW(813) Delays execution of the block program until the specified time has Block program | 1072
TIMER WAIT N elapsed. Execution continues from the next instruction after Required
TIZIY; sv TIMW(813)/TIMWX(816) when the timer times out.
SV: 0 t0 999.9 s for BCD and
(BCD) | N: Timer number | —1H——1BPRa 010 6,553.5 s for binary
SV: Set value
TIMWX vau
816 TIMWX(816) A y g
(Binary) N executed.,” 4 S
(CJ2, CS1-H, SV A ;o P
CJ1-H, CJ1M, or . S
CS1D only) | N: Timer number TIMW N sv ,,” |
SV: Set value S preget. /
B i / i s "B" executed.
BEND
"C" executed.
C
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
COUNTER WAIT | CNTW(814) Delays execution of the rest of the block program until the specified count | Block program | 1075
CNTW N has been achieved. Execution will be continued from the next instruction Required 4
814 SV after CNTW(814)/CNTWX(818) when the counter counts out. ;
(BCD) SV: 0 to 9,999 times for BCD and a
BPRG 0 to 65,535 times for binary e
CNTWX | N: Counter 2
818 | number . S
(Binary) | sv: Set value o /i )
(CJ2, CS1-H, | | count input A R a 5
CJ1-H, CJIM, or | = P A executed: = S 2
CS1D only) | CNTWX(818) S R =)
N TIMW N »
SV S sv / s
R ipreget /' [Time elapsed]
N: Counter B EI," i,/l "B" executed.
number ! ‘
SV: Set value BEND o
I:  Countinput e o "C" executed. c“’o
C executed. | executed. a
o
2
-\II-VE\'\:'}MS TIMER | TMHW(815) Delays execution of the rest of the block program until the specified | Block program | 1077 o
N time has elapsed. Execution will be continued from the next Required &
T'V';V‘S/ sV instruction after TMHW(815)/TMHWX(818) when the timer times out. 8
SV: 0t0 99.99 s for BCD 3
(BCD) I N:  Timer number BPRG and 0 to 655.35 s for binary 3
SV: Set value =1
TMHWX 2
817 | TMHWX(817) nA A K E
© (giSnarIYl) N executed. /! A Q
2, CS1-H, sv A ST g
CJ1-H, CJ1M, or S o 3
CS1D onl / /
V) N: Timer number TMHW N SV s /. |
SV: Set value S presét. ,", ime elapsed!
B v i ,/, "B" executed.
BEND
"C" executed.
C
LOOP --- ’ o Block program | 1080
LOOP(809) designates the beginning of the loop program.
LOOP (809) 9 9 9 P prog Required
809
Execution Execution Execution Execution
condition condition condition  condition
ON OFF OFF OFF
———— BPRaG
A
LOOP N N g v
5
Execution condition s .
LEND / /
c Loop repeated
BEND
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
LEND LEND (810) LEND(810) or LEND(810) NOT specifies the end of the loop. When Block program | 1080
LEND LEND(810) or LEND(810) NOT is reached, program execution will loop | Required
810 back to the next previous LOOP(809) until the operand bit for
LEND(810) or LEND(810) NOT turns ON or OFF (respectively) or until
the execution condition for LEND(810) turns ON.
LEND LEND (810) If the operand bit is OFF for LEND(810) (or ON for LEND(810) NOT), | Block program | 1080
LEND B execution of the loop is repeated starting with the next instruction after | Required
810 LOOP(809). If the operand bit is ON for LEND(810) (or OFF for
B: Bit operand LEND(810) NOT), the loop is ended and execution continues to the
next instruction after LEND(810) or LEND(810) NOT.
Operand Operand Operand Operand
bit ON  bit OFF bit OFF  bit OFF
———— BPRG
A
LOOP I :,7“"“—:,_’ )
B
LEND R (LEND NOTR)
N [N — -
C
Loop repeated
BEND
Note The status of the operand bit would be
reversed for LEND(810) NOT.
LEND NOT LEND(810) NOT |LEND(810) or LEND(810) NOT specifies the end of the loop. When Block program | 1080
LEND NOT LEND(810) or LEND(810) NOT is reached, program execution will oop | Required
810 | B: Bit operand back to the next previous LOOP(809) until the operand bit for
) P LEND(810) or LEND(810) NOT turns ON or OFF (respectively) or until
the execution condition for LEND(810) turns ON.
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2-2-32 Text String Processing Instructions

2. Summary of Instructions

Instruction
Mnemonic
Code

Symbol/Operand

Function

Location

Execution
condition

Page

MOV STRING

MOV$
@MOV$

664

| MOV$(664)
S

D

S: 1st source
word

D: 1st destination
word

Transfers a text string.

S

[ellullelbd

c|m|o|m
[ollullelh-
c|mo|wm

Qutput
Required

1085

CONCATENATE
STRING

+$
@+$
656

+$(656)
S1
S2
D

S1: Text string 1
S2: Text string 2
D: First

destination word

Links one text string to another text string.

S1—

S2—¢

Qutput
Required

1086

GET STRING
LEFT

LEFT$
@LEFT$

652

— LEFT$(652)
S1
S2
D

S1: Text string
first word

S2: Number of
characters

D: First
destination word

Fetches a designated number of characters from the left (beginning)

of a text string.

S1

c|m|O(>
c|mjo|m

S2| 00 : 04

[wjos]

}/ . D

Output
Required

1088

GET STRING
RIGHT

RGHT$
@RGHT$

653

RGHT$(653)
S1
S2
D

S1: Text string
first word

S2: Number of
characters

D: First
destination word

Reads a designated number of characters from the right (end) of a

text string.

S1 A B

S$2| 00 03 D

[¢] D

E
G

NUL

Output
Required

1088

GET STRING
MIDDLE

MID$
@MID$

654

MID$(654)
S1
S2
S3

D

S1: Text string
first word

S2: Number of
characters

S3: Beginning
position

D: First
destination word

Reads a designated number of characters from any position in the
middle of a text string.

S2[ 00 | 06

D—]

NUL

Cle|Z|m

S$2] 00 ! 05

Output
Required

1091
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition

FIND IN STRING ) : : P : Output 1093
— Finds a designated text string from within a text string.
FIND FINDS$(660) 9 g g Required

@FIND$ S1 Found data
660 S1— 4-::S2ﬁ| [ NULl D—[ 00 03

S2
D N

c|m|O(>
c|mjo|m

S1: Source text
string first word
S2: Found text
string first word
D: First
destination word

STRING LENGTH
LEN$
@LENS$ S s$1—->[ 1 2 }/—- D
650 3 4
D 5 NUL

Output 1095

— LENS(650) Calculates the length of a text string. Required

S: Text string first
word
D: 1st destination
word

g.FRPIINAé:E IN —RPLCS(654) Replaces a text string with a designated text string from a designated Output 1097

i Required
position. q
RPLC
@RPLCS St s3[ 00 0
661 S2

s3
S4 JEN

D f‘ksm K T NUL

S1: Text string sS4

first word

S2: Replacement
text string first
word

S3: Number of
characters

S4: Beginning
position

D: First
destination word

C|T|x[O]>

C(—| O[O

=

L

DELETE STRING s
— DEL$(658)

@BEt% Number of characters to be

658 St deleted (designated by S2).

S2 s1= - D

S3
D NUL

Deletes a designated text string from the middle of a text string. Output 1099
Required

i 0| 3>
los]

c|T|o>
lw]

L NUL

S1: Text string S3[_ 00 | 05
first word

S2: Number of
characters

S3: Beginning
position

D: First
destination word

EXCHANGE

STRING ——JxcHas(ess)| | Replaces a designated text string with another designated text string. Output 1101

Required

XCHG$ Ex1 A B Ext1[_¢C D
@XCHG$ EX1 —xor——wur X ERUC T O

665 Ex2 L LY . L A

Ex1: 1st Ex2[__C D Ex2[ A B
exchange word 1 NUL NUL NUL NUL
Ex2: 1st
exchange word 2
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2. Summary of Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
CLEAR STRING Clears an entire text string with NUL (00 hex). Output 1103
CLR$ | | CLR$(666) 9 ( ) Required N
@CLR$ ) S—>[ A B S > UL NUL N
666 C D —_— UL NUL g
S: Text string first NUL : NUL UL : NUL .
word §
g.
g‘fhﬁﬁé INTO — INS$(657) Deletes a designated text string from the middle of a text string. gutpgt q 1105 T
equire
INS$ S1 s2->[ M T N | g
@INS$ NUL : NUL o
657 S2 F
S1—| A B D—| A B
S3 C D J-s3[ 00 1 06 ] c D
E F 2+ E F Inserted
D G H M W characters
S1: Base text NUL | NUL G H
string first word NUL | NUL
S2: Inserted text o
string first word N
S§3: Beginning &
position N
D: First g
destination word =
@
String Compari- LD Sting comparison instructions (=$, <>$, <$, <=$, >$, >=$) compare two 1107 2
son text strings from the beginning, in terms of value of the ASCII codes. If | | D: Not =
LD, AND, OR + Symbol | | the result of the comparison is true, an ON execution condition is cre- | required 3
=$, <>$, <$, <=$, ated for a LOAD, AND, or OR. AND, OR: 3
>$, >=$ S1 Required &
670 (=9) a
671 (<>$) S2 5
672 (<$) a
673 (<=$) AND =
674 (>$) | —— 2
675 (>23) Symbol %
S1
S2
OR
Symbol
S1
S2
S1: Text string 1
S§2: Text string 2
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2. Summary of Instructions

2-2-33 Task Control Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
TASK ON . Output 1112
— Makes the specified task executable.
TKON TKON(820) P Required
@TKON N The specified task's task number  The specified task's task number
820 is higher than the local task's is lower than the local task's task
N: Task number |task number (m<n). number (m>n).
Task m Taskm
[ TkoN O .
n i i
! \ |Be-
1 ! comes
END Becomes ! END i |execut-
execut- H ' |ablein
able in that | 1 ' |the next
cycle. . _emTTTTT ~~< |cycle.
Taskn \ Task n \
CH |- I TKoN
n
END END
TASK OFF " : Output 1112
— Puts the specified task into standby status.
TKOF TKOF(821) P y y Required
@TKOF N The specified task's task num- The specified task's task num-
821 ber is higher than the local ber is lower than the local
N: Task number task's task number (m<n). task's task number (m>n).
Task m l Task m I
—{ TKoF (CH |+
n
In stand- END In stand-
by status by status
that the next
cycle. cycle.
Taskn \ Taskn \
OH - ] TKoF
e e n
i END | END
e LqemTTTTT .
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2-2-34 Model Conversion Instructions (CPU Unit Ver. 3.0 or Later and

2. Summary of Instructions

CJ2 CPU Units Only)

Instruction
Mnemonic
Code

Symbol/Operand

Function

Location

Execution
condition

Page

BLOCK
TRANSFER

XFERC
@XFERC

565

——{XFERC(565)

N

S

D

N: Number of
words

S: 1st source
word

D: 1st destination
word

Transfers the specified number of consecutive words.
S D

N words—

D+(N—1)

S+(N-1)

Qutput
Required

1118

SINGLE WORD
DISTRIBUTE

DISTC
@DISTC

566

—] DISTC(566)
S
Bs
Of

S: Source word

Bs: Destination
base address

Of: Offset

Transfers the source word to a destination word calculated by adding
an offset value to the base address. Can also write to a stack (Stack
Push Operation).

Bs|

Bs+n

Output
Required

1120

DATA COLLECT

COLLC
@COLLC

567

— |COLLC(567)
Bs
of
D

Bs: Source base
address
Of: Offset

D: Destination
word

Transfers the source word (calculated by adding an offset value to the
base address) to the destination word. Can also read data from a
stack in FIFO or LIFO order (Stack Read Operation).

Bs | ol ]

n---:

Bs+

Output
Required

1128

MOVE BIT

MOVBC
@MOVBC

568

—MOVBC(568)
S
C
D

S: Source word or
data

C: Control word
D: Destination
word

wiw ]

L<

Qutput
Required

1126

BIT COUNTER

BCNTC
@BCNTC

621

—BCNTC(621)
N
S
R

N: Number of
words (BCD)
S: 1st source
word

R: Result word

Counts the total number of ON bits in the specified word(s).
S

N words
Counts the number
of ON bits.

to

S+(N-1) BCD result

R ]

Qutput
Required

1128
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2. Summary of Instructions

2-2-35 Special Function Block Instructions

D2: Destination
word

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
GET VARIABLE QOutputs the FINS command variable type (data area) code and word | Output 1130
ID GETID(286)| | address for the specified variable or address. This instruction is gener- | Required
GETID S ally used to get the assigned address of a variable in a function block.
@GETID
286 D1
D2
S: Variable or
address
D1: ID code

126
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2. Summary of Instructions

2-2-36 SFC Instructions

Instruction Symbol/Operand Function Location Page
Mnemonic Execution
Code condition
STEP ACTIVATE Makes the specified step or subchart active to start execution of the Qutput 1134
SA SA(784) actions. Required
@SA D
784
(CS/CJ Unit
Ver. 4.0 or later,
CJ2 only)
STEP Makes the specified step of subchart inactive to end execution of the | Output 1134
DEACTIVATE — SE(78Y) actions. Required
SE D
@SE
785
(CS/CJ Unit
Ver. 4.0 or later,
CJ2 only)
READ SET The present value of the Step Time specified by S is stored starting at | Output 1136
TIMER TSR(780) | | D. Required
TSR S
@TSR
780 D
(CS/CJ Unit
Ver. 4.0 or later,
CJ2 only)
SET STEP TIMER The present value of the Step Timer specified by S is changed to the | Output 1136
TSW TSW(781) | | value specified starting at D. Required
@TSW S
781
(CS/CJ Unit D
Ver. 4.0 or later,
CJ2 only)
SFC ON Restarts execution of an SFC task that was ended or paused using one | Output 1138
SFCON | —|SFCON(789) | of the other SFC Task Control Instructions. Required
789 N
(CS/CJ Unit
Ver. 4.0 or later, | N: SFC task
CJ2 only) | number
SFC OFF Ends execution of an SFC task. The status of all outputs is held. When | Output 1138
SFCOFF SFCOFF(790)| | execution of the SFC task is restarted, it is executed from the initial Required
step.
790 N
(CS/CJ Unit
Ver. 4.0 or later, | N: SFC task
CJ2 only) | number
SFC PAUSE Pauses execution of an SFC task. The status of all outputs is reset. Qutput 1140
WITH RESET SFCPR(793)] | When execution of a paused task is restarted, execution will start from | Required
SFCPR N the step that was active when the task was paused.
793
(CS/CJ Unit | N: SFC task
Ver. 4.0 or later, | number
CJ2 only)
SFC PAUSE Pauses execution of an SFC task. The status of all outputs is held. Output 1140
WITH NO RESET SFCPRN(791)] | When execution of a paused task is restarted, execution will start from Required
SFCPRN N the step that was active when the task was paused.
791
(CS/CJ Unit | N: SFC task
Ver. 4.0 or later, | number
CJ2 only)
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2. Summary of Instructions
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SECTION 3
Instructions

This section describes each of the instructions that can be used in programming NSJ/CS/CJ-series PLCs. Instructions are
described in order of function, as classified in Section 2 Summary of Instructions.

Notation and Layout of Instruction Descriptions . . .............. ...
Sequence Input INStrUCHONS . . . . ..ottt e e e e e

LD/LD

NOT . .

AND/AND NOT . . .. e e
OR/OR NOT . . . e

AND L

D/ORLD ...

NOT
UP/DOWN . .
LD TST/LD TSTN . . .o e e

ANDT

ST/AND TSTN. . .o e

OR TST/OR TSN . . .ottt e
Sequence Output INSIUCHIONS . . . . . oottt e e e e e e

OuUT/O

UT NOT . . e

SET/RSET . .
SETA/RSTA . o

END .

IMP/IME .
CIP/CI PN .

IMPO/J

MEO . .

FOR/NEXT . . .o e e e

Timer and Counter InStructions. . . . ... . i e
TIM/TIMX . . e
TIMH/TIMHX . .. e e e
TMHH/TMHHX . . .. e e
TIMU/TIMUZX . .o e e e e e
TMUH/TMUHX . . .. e e
TTIM/TTIMX . . .o e e e e e e e e e
TIML/TIMLX . . .o e e e e e
MTIM/MTIMX. . .o e e e e e e e e
ONT/CON T X Lot e e e e
CNTR/CNT R X . . o e e e e

CNR/C

N R X

TRSET . o
Comparison INStruCtiONS . . . . ..o v it e e
e R T T P
=DT, <>DT, <DT,<=DT,>DT,>=DT .. ... ... ... ... .. .. . ..
CMP/CMPL .

135
138
140
142
144
146
149
150
152
154
156
158
158
160
162
166
168
170
172
174
176
178
181
182
183
187
196
199
202
205
208
209
217
221
225
228
231
234
237
240
244
247
250
252
253
253
257
261
264
267
269
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130

+/+L

/, /L .

TU, TUL
DB, B

Conversion Ins

ETUCHIONS. &« o v vttt et e e e e e e e

BIN/BINL . . .

271
273
276
283
283
286
288
290
292
294
296
298
300
302
304
307
307
309
311
313
315
317
319
321
323
325
327
329
332
335
338
338
341
344
338
350
350
352
354
356
358
362
365
368
370
372
374
376
378
380
382
382
384
387
389
391
396
401
405
410



GRY ..

GRAY_BIN/GRAY _BINL. . .o e e
BIN_GRAY/BIN_GRAYL. . ..o e
STRA/STRE/STRIO . . .o e e e e
NUM4/NUMSE/NUMIG .. oottt e e e e e
Logic INStIUCHONS . . . . oottt e e e e e e e e e
ANDW/ANDL . . oot
ORW/ORWL. . . o e e
XORW/XORL . .ot e e
XNRW/XNRL ..o e
COM/COML. . . .. e e e e e e
Special Math InStructions . . . .. ... ..ot

ROTB .

Floating-point Math InStructions . ... ........... . it i
Floating-point Math Instructions ... .......... ... .. i,
FIX/FIXL .ot e e e e
FLT/ELTL . . o oot e e e e e e

+F, —F, *

RAD ..
DEG ..

F B

SIN/COSITAN . . o oo e e e
SINQ/COSQITANQ . . . . e e et e e e
ASINJACOS/ATAN . . . oo e e

Double-precision Floating-point Instructions. . . . .......... it
Double-precision Floating-point Instructions. . .. ....... ... .. ..
FIXD/FIXLD ..ot e e e e e e e e e e e
DBL/DBLL. . .ot e

412
414
419
423
428
430
432
435
438
438
440
442
444
446
448
448
450
453
462
465
467
467
472
474
476
480
482
484
487
491
494
496
498
500
502
505
510
514
515
515
521
523
525
528
530
532
535
538
540
542
544
546
549
549
554
557
559
563
565
568
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132

Tracking INStrUCtiONS. . . . . . ..ot e
Tracking INStructions . .. ... ..ot e
RSRCH<, RSRCH<=, RSRCH=, RSRCH>,RSRCH>=. . ... ...................

GSBS

GSBN/GRET . .o
Interrupt Control INStruCtions . . . . ... v ittt e e e e e

Interrupt Control InStrucCtionsS . . . .. ..ottt e e e
MK S L

571
574
577
579
581
583
586
588
592
595
597
599
601
603
605
608
611
611
618
624
627
630
634
637
640
640
651
658
660
663
665
672
676
680
683
686
686
687
693
696
699
705
708
708
711
717
722
726
728
730
730
736
742
745
751
755
757
766
774
777



Step Instructions . .

Step INStruCtiONS . . . .. oot
SNXT/STEP . . oo e e e

MSG....

TRSM. ..

783
783
784
794
794
797
800
804
807
811
814
818
822
839
842
845
845
847
854
860
869
875
895
898
901
901
925
931
935
940
944
952
956
962
967
971
974
977
977
985
990
996
1001
1001
1004
1004
1009
1011
1013
1015
1015
1018
1018
1025
1031
1039
1039
1040
1042
1044
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134

Block Programming InStructions . . ........ ...t e
Block Programming Instructions . . .......... ...ttt

BPRG/BEND . ..
BPPS/BPRS . ...
EXIT/EXIT NOT

IF/IF NOT/ELSE/IEND . . ..o e
WAIT/WAIT NOT . . . e

TIMW/TIMWX .
CNTW/CNTWX.
TMHW/TMHWX

LOOP/LEND/LEND NOT . . ..ot e e e
Text String Processing INStruCtiONS. . . . .. ..ottt e e
Text String Processing OVerview . ... ......it ittt

MOVS$.........
+$

GETID ........
SFC Instructions . . ... ...

Step Control InStructions . .. ... .ottt e
SFC Task Control InStruction. . . ........t it

1047
1051
1054
1056
1056
1060
1062
1064
1066
1069
1072
1075
1077
1080
1083
1083
1085
1086
1088
1091
1093
1095
1097
1099
1101
1103
1105
1107
1112
1112
1116
1116
1118
1120
1123
1126
1128
1130
1130
1132
1132
1133
1134
1136
1138
1140



3. Instructions

Notation and Layout of Instruction Descriptions

Instructions are described in groups by function. Refer to Appendix A List of Instructions by Function Code for a
list of instructions by mnemonic that lists the page number in this section for each instruction.

The description of each instruction is organized as described in the following table.

ltem Contents
Instruction Indicates the name of the instruction. Example: MOVE BIT
Mnemonic Indicates the mnemonic.
Example: MOVB(082)
Variations Differentiation

@ Instruction that differentiates when the execution condition turns ON.
% Instruction that differentiates when the execution condition turns OFF.
Immediate refreshing
! Refreshes data in the I/O area specified by the operands or the Special I/O Unit words when the
instruction is executed.

! @ MoV
L Instruction (mnemonic)
Differentiation variation

Immediate refresh variation

Function code

Indicates the function code.

Function

The basic purpose of the instruction is described after the section heading.

Symbol

The ladder symbol used to represent the instruction on the CX-Programmer is shown, as in the example
for the MOVE BIT instruction given below. The name of each operand is also provided with the ladder
symbol.

— —— wmovB —|
S S: Source word or data
C C: Control word
D D: Destination word

Applicable Program Areas

The program areas in which the instruction can be used are specified. “OK” indicates the areas in which
the instruction can be used.

Area Funct.\on. block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or transition
definitions programs
Usage OK OK OK OK OK OK

Operands

Indicates a description of the operand, the data type, and the size.
Where necessary, the meaning of words and bits used in specific operands, such as control words, is
given.

15 8 7 0
cfL_m [ n |

L L Source bit: 00 to OF

(0 to 15 decimal)
Destination bit: 00 to OF
(0 to 15 decimal)

Operand Specifications

The memory areas addresses that can be used each operand are listed in a table like the following one.
The letters used in the column headings on the above are the same as those used in the ladder symbol.
“---” is used to indicate when an area cannot be specific for an operand.

Word addresses (EEs3 L] Registers Flags
addresses Con- Pulse | TR
frea @DM | DM | stants Indirect bits | bits
CIO|WR|HR [ AR | T C |om | EM | con | Em DR | IR using IR TK | CF
__ S | oK
9 OK | OK | OK | OK | OK | OK | OK | OK | OK OK OK | -- OK
D
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3. Instructions

Item

Contents

Flags

The flags table indicates the status of the condition flags immediately after execution of the instruction.
Any flags that are not listed are not affected by the instruction. “OFF” indicates that a flag is turned OFF
immediately after execution of the instruction regardless of the results of executing the instruction.

Name

Label Operation

Error Flag ER

OFF

Equal Flag =

* ON if the data being transferred (D) is 0.
* OFF in all other cases.

Negative Flag N

« ON if the leftmost bit of the data being transferred (D) is 1.
* OFF in all other cases.

Function

Indicates the function of the instruction.

Hint

Indicates a supplemental explanation of other than the main function.

Precautions

Indicates important points when using an instruction.

Example Programming

One or more examples of using the instruction with specific operands is provided to further explain the
function of the instruction.

Constants

Constants input for operands are given as listed below.

Operand Descriptions and Operand Specifications

e Operands Specifying Bit Strings (Normally Input as Hexadecimal):
Only the hexadecimal form is given for operands specifying bit strings, e.g., only “40000 to #FFFF” is
specified as the S operand for the MOV(021) instruction. On the CX-Programmer, however, bit strings
can be input in decimal form by using the & prefix.

¢ Operands Specifying Numeric Values (Normally Input as Decimal, Including Jump Numbers):
Both the decimal and hexadecimal forms are given for operands specifying numeric values, e.g.,
“#0000 to #FFFF” and “&0 to &65535” are given for the N operand for the XFER(070) instruction.

¢ Operands Indicating Control Numbers (Except for Jump Numbers):
The decimal form is given for control numbers, e.g., “0 to 1023" is given for the N operand for the
SBS(091) instruction.

Examples

In the examples, constants are given using the CX-Programmer notation, e.g., operands specifying
numeric values are given in decimal for with an & prefix, as shown in the following example.

136

F——xrFeER
810
D100
D200

The input methods for constants for the Programming Devices are given in the following table.

Operand

CX-Programmer

Programming Console

Operands specifying
bit strings (normally
input as hexadecimal)

Operands specifying
numeric values
(normally input as
decimal)

Input as decimal with an
& prefix or input as
hexadecimal with an #
prefix. (See note.)

The Cont/# Key can be pressed to input hexadecimal values by default
with an # prefix.

The CHG Key can then be pressed to rotate between hexadecimal (with #
prefix), signed decimal (with +/-), and unsigned decimal (with & prefix).

Operands specifying
control numbers
(except for jump
numbers)

Input as decimal with an
# prefix. (See note.)

Input directly in decimal form.

* |f the & prefix is automatically added, the CHG Key can be pressed to
rotate between unsigned decimal (with & prefix), hexadecimal (with #
prefix), and signed decimal (with +/-).

* |f no prefix is displayed, the value must be entered in decimal form.

Note When operands are input on the CX-Programmer, the input ranges will be displayed along with the appropri-

ate prefixes.
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Condition Flags

3. Instructions

Programming Console labels are used for condition flags in this section. With the CX-Programmer, the
condition flags are registered in advance as global symbols with “P_" in front of the symbol name.

Flag CX-Programmer label Programming Console label

Error Flag P_ER ER
Access Error Flag P_AER AER
Carry Flag P_CY CcY
Greater Than Flag P_GT >
Equals Flag P_EQ =
Less Than Flag P_LT <
Negative Flag P_N N
Overflow Flag P_OF OF
Underflow Flag P_UF UF
Greater Than or Equals Flag P_GE >=
Not Equal Flag P_NE <>
Less Than or Equals Flag P_LE <=
Always ON Flag P_On ON
Always OFF Flag P_Off OFF

Symbol Instructions

Some of the C/CV-series PLC instructions have been changed to different instructions with the same
functionality for the CS/CJ-series PLCs.

Instruction group C/CV Series CS/CJ Series
Sequence Control JMP #0 / JME #0 JMPO / JMEO
Comparison EQU AND=
Data Movement MovQ MOV
Increment/Decrement INC ++B

INCL ++BL
INCB —
INBL ++L
DEC --B
DECL --BL
DECB -
DCBL --L
Symbol Math ADB +C
ADBL +CL
ADD +BC
ADDL +BCL
SBB -C
SBBL -CL
SUB -BC
SUBL -BCL
MBS *
MBSL *L
MLB *U
MUL *B
MULL *BL
DBS /
DBSL /L
DvB /U
DIV /B
DIVL /BL
Interrupt Control INT MSKS / MSKR / CLIDI / El

CS/CJ/NSJ Series Instructions Reference Manual (W474)
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3. Instructions

Sequence Input Instructions

Differentiated and Immediate Refreshing Instructions

The LOAD, AND, and OR instructions have differentiated and immediate refreshing variations in
addition to their ordinary forms, and there are also two combinations available.

The LOAD NOT, AND NOT, OR NOT, OUT, and OUT NOT instructions have immediate refreshing
variations in addition to their ordinary forms.

The 1/0O timing for data handled by instructions differs for ordinary and differentiated instructions,
immediate refreshing instructions, and immediate refreshing differentiated instructions.

Ordinary and differentiated instructions are executed using data input by previous I/O refresh
processing, and the results are output with the next I/O processing. Here “I/O refreshing” means the
data exchanged between the CPU Unit's internal memory and the I/O Unit.

In addition to the above I/O refreshing, an immediate refresh instruction exchanges data with the 1/0
Unit for those words that are accessed by the instruction. When using immediate-refresh versions of
bit instructions, all 16 bits in the word containing the specified bit will be refreshed.

Immediate refresh instructions cannot be used for Units on Slave Racks.

Instruction variation

Mnemonic

Function

I/O refresh

Ordinary

LD, AND, OR, LD NOT,
AND NOT, OR NOT

The ON/OFF status of the specified bit
is taken by the CPU with cyclic refresh-
ing, and it is reflected in the next instruc-
tion execution.

OUT, OUT NOT

After the instruction is executed, the
ON/OFF status of the specified bit is
output with the next cyclic refreshing.

Differentiated up

@LD, @AND, @OR

The instruction is executed once when
the specified bit turns from OFF to ON
and the ON state is held for one cycle.

Differentiated down

%LD, %AND, %OR

The instruction is executed once when
the specified bit turns from ON to OFF
and the ON state is held for one cycle.

Cyclic refreshing

Immediate refresh

ILD, |AND, IOR, ILD NOT,
!AND NOT, IOR NOT

The input data for the specified bit is
taken by the CPU and the instruction is
executed.

Before instruction execu-
tion

IOUT, !OUT NOT

After the instruction is executed, the
data for the specified bit is output.

After instruction execution

Differentiated up /
immediate refresh

!@LD, |@AND, |@OR

The input data for the specified bit is
refreshed by the CPU, and the instruc-
tion is executed once when the bit turns
from OFF to ON and the ON state is
held for one cycle.

Differentiated down /
immediate refresh

1%LD, !%AND, 1%0R

The input data for the specified bit is
refreshed by the CPU, and the instruc-
tion is executed once when the bit turns
from ON to OFF and the ON state is
held for one cycle.

Before instruction execu-
tion

138
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3. Instructions

® Operation Timing for I/O Instructions

The following chart shows the differences in the timing of instruction operations for a program

configured from LD and OUT.

Sequence Input Instructions '

received

Input
received

Ir:lput

received

received

received

B4

|
I

Input

|
I
l
|
I

|
t

(o]
c
7]
[2]
(0]
o
o
=
o

I/O refreshing

Instruction execution
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3. Instructions

LD/LD NOT

Instruction Mnemonic Variations AL Function
code
@LD, %LD, ILD, Ind|cat_es a Iog|_c_al start and creates an ON/OFF
LOAD LD --- execution condition based on the ON/OFF status
!@LD, 1%LD o .
of the specified operand bit.
0,
,\@%.II? |N LODT’NgEI_D Indicates a logical start and creates an ON/OFF
LOAD NOT LD NOT . ’ --- execution condition based on the reverse of the
!@LD NQT, |%LD o )
NOT ON/OFF status of the specified operand bit.
LD LD NOT
Bus bar Starting point of block Bus bar Starting point of block
Symbol ’/II | | ’/I I
| I I

Applicable Program Areas

Area FuncIloII block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or
definitions transition programs

Usage OK OK OK OK OK OK
Operands

Operand Description Data type Size

BOOL
® Operand Specifications
Word addresses Indirect DM/EM Registers Flags
addresses Con- Pulse | TR
Area @DM *DM | stants Indirect bits | bits
CO(WR | HR | AR | T C DM EM @EM “EM DR IR using IR TK | CF

LD bit OK

operand " "
———— OK | OK | OK | OK | OK | OK | OK™1 | OK™1 OK OK | OK OK |——

LD NOT bit

operand

*1 CJ2 CPU Units only.
Flags
There are no flags affected by this instruction.
Function
e LD

LD is used for the first normally open bit from the bus bar or for the first normally open bit of a logic block. If
there is no immediate refreshing specification, the specified bit in I/O memory is read. If there is an immediate
refreshing specification, the status of the Basic Input Unit's input terminal is read and used.

® LD NOT

LD NOT is used for the first normally closed bit from the bus bar, or for the first normally closed bit of a logic
block. If there is no immediate refreshing specification, the specified bit in /O memory is read and reversed. If
there is an immediate refreshing specification, the status of the Basic Input Unit's input terminal is read,
reversed, and used.
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Hint
» LD/LD NOT is used in the following circumstances as an instruction for indicating a logical start.
1. When directly connecting to the bus bar.

2. When logic blocks are connected by AND LD or OR LD, i.e., at the beginning of a logic block.
The AND LOAD and OR LOAD instructions are used to connect in series or in parallel logic blocks
beginning with LD or LD NOT.

e At least one LOAD or LOAD NOT instruction is required for the execution condition when output-
related instructions cannot be connected directly to the bus bar. If there is no LOAD or LOAD NOT
instruction, a programming error will occur with the program check by the Peripheral Device.

* When logic blocks are connected by AND LOAD or OR LOAD instructions, the total number of AND
LOAD/OR LOAD instructions must match the total number of LOAD/LOAD NOT instructions minus1.
If they do not match, a programming error will occur. For details, refer to 3-3-7 AND LOAD: AND LD
and 3-3-8 OR LOAD: OR LD.

suononasuj induj asuanbag

Precautions

 Differentiate up (@) or differentiate down (%) can be specified for LD. If differentiate up (@) is
specified, the execution condition is turned ON for one cycle only after the status of the operand bit
goes from OFF to ON. If differentiate down (%) is specified, the execution condition is turned ON for
one cycle only after the status of the operand bit goes from ON to OFF.

* Immediate refreshing (!) can be specified for LD/LD NOT. An immediate refresh instruction updates
the status of the input bit just before the instruction is executed for Basic Input Units (but not Basic
Input Units on Slave Racks or for C200H Group 2 Multi-point Input Units).

e For LD, it is possible to combine immediate refreshing and up or down differentiation (!@ or 1%). If
either of these is specified, the input is refreshed from the Basic Input Unit just before the instruction
is executed and the execution condition is turned ON for one cycle only after the status goes from
OFF to ON, or from ON to OFF.

e With CJ2 CPU Units, LD and LD NOT can be used for bits in the DM or EM Area. For other models of
CPU Unit, LD and LD NOT cannot be used for bits in the DM or EM Area. Use LD TST(350) and LD
TSTN(351) instead.

1ON a/ai

Example Programming

! 000 i} 001 1.00 Instruction | Operand
L l,,,,’!,,,,i/m O b | oo
7002 003 LD 0.01
! 11 h I LD 0.02

,,,,,,,,, L AND 0.03 OR LD
0.04 OR LD

/H/ | AND LD -
\LD NOTO'O5 LD NOT 0.04
AND 0.05
OR LD =
ouT 1.00
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AND/AND NOT

Instruction Mnemonic Variations AL Function
code
@AND, %AND, . -
AND AND IAND, |@AND, . Takes a Ioglcal AND of the status (?f the spggfled
operand bit and the current execution condition.
1%AND
@AND NOT,
%AND NOT, Reverses the status of the specified operand bit
AND NOT AND NOT IAND NOT, --- and takes a logical AND with the current execution
!@AND NOT, condition.
1%AND NOT
AND AND NOT
Symbol | |

il

Applicable Program Areas

Area Funct.lo'nl block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or
definitions transition programs
Usage OK OK OK OK OK OK
Operands
Operand Description Data type Size
BOOL
® Operand Specifications
Word addresses Indirect DM/EM Registers Flags
addresses Con- Pulse | TR
Area @DM *DM | stants Indirect bits | bits
CO|WR|HR | AR | T C DM EM @EM *EM DR IR using IR TK | CF

AND bit
_operand_| ook | ok | ok | ok | ok | okt | okt oK |oOK|oK| ok

AND NOT

bit operand
*1 CJ2 CPU Units only.

Flags

There are no flags affected by this instruction.
Function
® AND

AND is used for a normally open bit connected in series. AND cannot be directly connected to the bus bar, and
cannot be used at the beginning of a logic block. If there is no immediate refreshing specification, the specified
bit in I/O memory is read. If there is an immediate refreshing specification, the status of the Basic Input Unit's

input terminal is read

® AND NOT

AND NOT is used for a normally closed bit connected in series. AND NOT cannot be directly connected to the
bus bar, and cannot be used at the beginning of a logic block. If there is no immediate refreshing specification,
the specified bit in I/O memory is read. If there is an immediate refreshing specification, the status the Basic
Input Unit's input terminals is read.
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Precautions

 Differentiate up (@) or differentiate down (%) can be specified for AND. If differentiate up (@) is
specified, the execution condition is turned ON for one cycle only after the status of the operand bit
goes from OFF to ON. If differentiate down (%) is specified, the execution condition is turned ON for
one cycle only after the status of the operand bit goes from ON to OFF.

* Immediate refreshing (!) can be specified for AND/AND NOT. An immediate refresh instruction
updates the status of the input bit just before the instruction is executed from the Basic Input Unit (but
not Basic Input Units on Slave Racks or for C200H Group 2 Multi-point Input Units).

* For AND, it is possible to combine immediate refreshing and up or down differentiation (!@ or !%). If
either of these is specified, the input is refreshed from the Basic Input Unit just before the instruction
is executed and the execution condition is turned ON for one cycle only after the status goes from
OFF to ON, or from ON to OFF.

With CJ2 CPU Units, AND and AND NOT can be used for bits in the DM or EM Area. For other
models of CPU Unit, AND and AND NOT cannot be used for bits in the DM or EM Area. Use AND
TST (3850) instead.
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Example Programming

AND ' AND
,,,,, K - P 0.06 Instruction | Operand >
000 : 001 1 002 i 003 : LD 0.00 5
|| ! || ! || ! |1 ' =
11 11 ! 11 11 ! O AND 0.01 >
SRR I ek Z
004 ! 005 LD 0.02 o
Il Y2 : z
I % : AND 0.03 5
. \ - LD 0.04 =
AND NOT AND NOT| 0.05
OR LD -
AND LD -
ouT 0.06
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OR/OR NOT

Instruction Mnemonic Variations AL Function
code

@OR, %O0R, Takes a logical OR of the ON/OFF status of the
OR OR I0R, !@0R, - specified operand bit and the current execution

1%0R condition.

@OR NOT, %0R

NOT, !OR NOT, Reverses the status of the specified bit and takes
ORNOT ORNOT 1@O0R NOT, a logical OR with the current execution condition.

1%0R NOT

OR OR NOT
Bus bar Bus bar
Symbol '/H | | ‘ '//li/l/ | ‘
I I

Applicable Program Areas

Area Funct.lo'nl block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or
definitions transition programs
Usage OK OK OK OK OK OK
Operands
Operand Description Data type Size
BOOL
® Operand Specifications
Word addresses IoCILCE Bl Registers Flags
addresses Con- Pulse | TR
Area @DM *DM | stants Indirect bits | bits
CO(WR | HR|AR | T C DM EM @EM “EM DR IR using IR TK | CF
OR bit
operand . .
———— OK | OK | OK | OK | OK | OK | OK"1 | OK"1 OK OK | OK OK
OR NOT bit
operand
*1 CJ2 CPU Units only.
Flags
There are no flags affected by this instruction.
Function
® OR

OR is used for a normally open bit connected in parallel. A normally open bit is configured to form a logical OR
with a logic block beginning with a LOAD or LOAD NOT instruction (connected to the bus bar or at the begin-
ning of the logic block). If there is no immediate refreshing specification, the specified bit in I/O memory is read.
If there is an immediate refreshing specification, the status of the Basic Input Unit's input terminal is read.

® OR NOT

OR NOT is used for a normally closed bit connected in parallel. A normally closed bit is configured to form a
logical OR with a logic block beginning with a LOAD or LOAD NOT instruction (connected to the bus bar or at
the beginning of the logic block). If there is no immediate refreshing specification, the specified bit in I/O mem-
ory is read. If there is an immediate refreshing specification, the status of the Basic Input Unit's input terminal is
read.
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Precautions

 Differentiate up (@) or differentiate down (%) can be specified for OR. If differentiate up (@) is
specified, the execution condition is turned ON for one cycle only after the status of the operand bit
goes from OFF to ON. If differentiate down (%) is specified, the execution condition is turned ON for
one cycle only after the status of the operand bit goes from ON to OFF.

* Immediate refreshing (!) can be specified for OR/OR NOT. An immediate refresh instruction updates
the status of the input bit just before the instruction is executed from the Basic Input Unit (but not for
Basic Input Units on Slave Racks or for C200H Group 2 Multi-point Input Units).

* For OR, it is possible to combine immediate refreshing and up or down differentiation (!@ or !%). If
either of these is specified, the input is refreshed from the Basic Input Unit just before the instruction
is executed and the execution condition is turned ON for one cycle only after the status of the
operand bit goes from OFF to ON, or from ON to OFF.

¢ With CJ2 CPU Units, OR and OR NOT can be used for bits in the DM or EM Area. For other models
of CPU Unit, OR and OR NOT cannot be used for bits in the DM or EM Area. Use OR TST (350)
instead.
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Example Programming

0.00 0.01 0.02 0.04 0.05 0.06 0.08
|1 |1 |1 |1 |1 |1 (@]
1 " 1 1 1 " O Instruction | Operand Y
0.03 E | o007 E LD 0.00 ?
I 5 ; AND 0.01 z
AND 0.02 =
AN OR AN OR NOT oR 003
AND 0.04
D 0.05
AND 0.06
OR NOT | 0.07
AND LD -
ouT 0.08
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AND LD/OR LD

Instruction Mnemonic Variations ALl Function
code
AND LOAD AND LD - - Takes a logical AND between logic blocks.
OR LOAD OR LD Takes a logical OR between logic blocks.
AND LD ORLD
___________________ s Logic block
Symbol Logic block :‘—E Logicblock ' |  TTTTTmTmmmmmmeemnd
Logic block

Applicable Program Areas

Function block

Area definitions

Block program areas

Step program areas

Subroutines

Interrupt tasks SFC action or

Usage OK OK OK

OK OK OK

Flags

There are no flags affected by this instruction.

Function
® AND LD

AND LD connects in series the logic block just before
this instruction with another logic block.

The logic block consists of all the instructions from a
LOAD or LOAD NOT instruction until just before the
next LOAD or LOAD NOT instruction on the same
rungs.

® ORLD

OR LD connects in parallel the logic block just before
this instruction with another logic block.

The logic block consists of all the instructions from a
LOAD or LOAD NOT instruction until just before the
next LOAD or LOAD NOT instruction on the same
rungs.

Hint
e AND LD

* Three or more logic blocks can be connected in series using this instruction to first connect two of the
logic blocks and then to connect the next and subsequent ones in order. It is also possible to continue

LD
to

)\

LD

to

Logic block A

Logic block B

Serial connection between logic block A and
logic block B.

Logic block A

Logic block B

Parallel connection between logic block A and
logic block B.

placing this instruction after three or more logic blocks and connect them together in series.

® ORLD

¢ Three or more logic blocks can be connected in parallel using this instruction to first connect two of
the logic blocks and then to connect the next and subsequent ones in order. It is also possible to
continue placing this instruction after three or more logic blocks and connect them together in

parallel.
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Precautions

When a logic block is connected by AND LOAD or OR LOAD instructions, the total number of AND
LOAD/OR LOAD instructions must match the total number of LOAD/LOAD NOT instructions minus 1. If
they do not match, a programming error will occur.

® AND LD

In the following diagram, the two logic blocks are indicated by dotted lines. Studying this example shows
that an ON execution condition will be produced when either of the execution conditions in the left logic
block is ON (i.e., when either CIO 0.00 or CIO 0.01 is ON) and either of the execution conditions in the
right logic block is ON (i.e., when either CIO 0.02 is ON or CIO 0.03 is OFF).

000 002_ 5.00 Coding
L | L ' Instruction Operand
| oo 1|1 oo | LD 0.00
| R A OR 0.01
LD 0.02
OR NOT 0.03
AND LD -
ouT 5.00
Second LD: Used for first bit of next block connected in series to previous block.
® ORLD

The following diagram requires an OR LOAD instruction between the top logic block and the bottom
logic block. An ON execution condition would be produced either when CIO 0.00 is ON and CIO 0.01 is
OFF or when CIO 0.02 and CIO 0.03 are both ON. The operation of and mnemonic code for the OR
LOAD instruction is exactly the same as those for a AND LOAD instruction except that the current
execution condition is ORed with the last unused execution condition.

0.00 0.01 501  Coding
H'I'{ ______ B Instruction Operand
002 0.03 LD 0.00
L——— E AND NOT 0.01
LD 0.02
AND 0.03
ORLD -
ouT 5.01

Second LD: Used for first bit of next block connected in series to previous block.
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3. Instructions

Example Programming

® ANDLD
000 0.02 004 5.00 Coding Example (1) Coding Example (2)
1" 4 ! Instruction Operand Instruction Operand
o.I(‘); oi(|)3 o.los LD 0.00 LD 0.00
A " ! OR NOT 0.01 OR NOT 0.01
LD NOT 0.02 LD NOT 0.02
OR 0.03 OR 0.03
AND LD LD 0.04
LD 0.04 OR 0.05
OR 0.05
AND LD : :
AND LD ---
. . AND LD -
ouT 5.00
ouT 5.00

The AND LOAD instruction can be used repeatedly. In programming method (2) above, however, the
number of AND LOAD instructions becomes one less than the number of LOAD and LOAD NOT
instructions before that.

In method (2), make sure that the total number of LOAD and LOAD NOT instructions before AND
LOAD is not more than eight.

To use nine or more, program using method (1).

If there are nine or more with method (2), then a program error will occur during the program check by
the Peripheral Device.

® ORLD
0.00 0.01 5.01 Coding Example (1) Coding Example (2)
I # Instruction Operand Instruction Operand
0]9/2 0',(}3 LD 0.00 LD 0.00
A1 A AND NOT 0.01 AND NOT 0.01
0.34 0.35 LD NOT 0.02 LD NOT 0.02
1 i AND NOT 0.03 AND NOT 0.03
OR LD LD 0.04
LD 0.04 AND 0.05
AND 0.05
OR LD : :
ORLD
. : ORLD
ouT 5.01
ouT 5.01
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The OR LOAD instruction can be used repeatedly. In programming method (2) above, however, the
number of OR LOAD instructions becomes one less than the number of LOAD and LOAD NOT
instructions before that.

In method (2), make sure that the total number of LOAD and LOAD NOT instructions before OR
LOAD is not more than eight.

To use nine or more, program using method (1).

If there are nine or more with method (2), then a program error will occur during the program check by
the Peripheral Device.
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NOT

Instruction Mnemonic Variations AT Function
code
NOT NOT 520 Reverses the execution condition.
NOT

Symbol NOT(520)

Applicable Program Areas

Area Fu;:ftiir?i;oblﬁ(;k Block program areas | Step program areas Subroutines Interrupt tasks trar?s':igoicgi;g:;rms
Usage OK OK OK OK OK OK
Flags
There are no flags affected by NOT(520).
Function
NOT(520) is placed between an execution condition and another instruction to invert the execution
condition.
Precautions

NOT(520) is an intermediate instruction, i.e., it cannot be used as a right-hand instruction. Be sure to
program a right-hand instruction after NOT(520).

Example Programming

0.00 0.01 @_&% NOT(520) reverses the execution condition
1 1 in the following example.
0.02 0.00 0.01 0.02 0.03
1 1 1 1 0
1 1 0 0
1 0 1 1
0 1 1 0
1 0 0 1
0 1 0 1
0 0 1 1
0 0 0 1
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UP/DOWN

Instruction

Mnemonic

Variations

Function
code

Function

CONDITION ON

up

521

UP(521) turns ON the execution condition for the
next instruction for one cycle when the execution
condition it receives goes from OFF to ON.

CONDITION OFF

DOWN

522

DOWN(522) turns ON the execution condition for
the next instruction for one cycle when the execu-
tion condition it receives goes from ON to OFF.

UP

DOWN

Symbol

UP(521)

DOWN(522)

Applicable Program Areas

Function block . SFC action or
Area definitions Block program areas | Step program areas Subroutines Interrupt tasks transition programs
Usage OK OK OK OK OK OK
Flags
There are no flags affected by UP(521) and DOWN(522).
Function
® UP

UP(521) is placed between an execution condition and another instruction to turn the execution condition into
an up-differentiated condition. UP(521) causes the connecting instruction to be executed just once when the
execution condition goes from OFF to ON.

® DOWN

DOWN(522) is placed between an execution condition and another instruction to turn the execution condition
into a down-differentiated condition. DOWN(522) causes the connecting instruction to be executed just once
when the execution condition goes from ON to OFF.

Hint
e The DIFU(013) and DIFD(014) instructions can also be used for the same purpose, but they require
work bits. UP(521) and DOWN(522) simplify programming by reducing the number of work bits and
program addresses needed.

Precautions
* UP(521) and DOWN(522) are intermediate instructions, i.e., they cannot be used as right-hand
instructions. Be sure to program a right-hand instruction after UP(521) or DOWN(522).

* The operation of UP(521) and DOWN(522) depends on the execution condition for the instruction as
well as the execution condition for the program section when it is programmed in an interlocked
program section, a jumped program section, or a subroutine.

Note Observe the following precaution when using UP(521) in a function block definition.

* The operation of UP(521) and DOWN(522) will not be consistent if the same function block instance
is executed more than once in the same cycle.

¢ An instance will not be executed while EN is OFF. Caution is thus required when using UP(521) and
DOWN(522) in a function block definition. For details, refer to information on restrictions on using
ladder programming instructions in the CX-Programmer Operation Manual: Function Blocks.
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Note Observe the following precaution when using UP(521) and DOWN(522) in a subroutine.
* The operation of UP(521) and DOWN(522) will not be consistent if the same subroutine is executed

more than once in the same cycle.

¢ An subroutine will not be executed while the input condition for the subroutine is OFF. Caution is thus
required when using UP(521) and DOWN(522) in a function block definition. For details, refer to

information on SBS(091).

Example Programming

® UP
0.00 0.01
S O
® DOWN
0.00 0.01
R O

CS/CJ/NSJ Series Instructions Reference Manual (W474)

When CIO 0.00 goes from OFF to ON, CIO
0.01 is turned ON for just one cycle.

0.00 l l
0.01 l

.

Cycle
time

When CIO 0.00 goes from ON to OFF, CIO
0.01 is turned ON for just one cycle.

0.00 ‘ ‘

0.01

:
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3. Instructions

LD TST/LD TSTN

Instruction Mnemonic Variations AL Function
code
LD TST(350) is used in the program like LD; the
execution condition is ON when the specified bit in
LOAD BIT TEST LDTST 350 the specified word is ON, and OFF when the bit is
OFF.
LD TSTN(351) is used in the program like LD
NQOT; the execution condition is OFF when the
LOAD BIT TEST NOT LDTSTN - 351 specified bit in the specified word is ON, and ON
when the bit is OFF.
LD TST LD TSTN
TST(350) — S: Source word TSTN(351) — S: Source word
Symbol N: Bit number N: Bit number
S S
N N
Applicable Program Areas
Function block . SFC action or
Area definitions Block program areas | Step program areas Subroutines Interrupt tasks transition programs
Usage OK OK OK OK OK OK
Operands
Operand Description Data type Size
S Source word WORD 1
N Bit number UINT 1

N: Bit number

The bit number must be between 0000 and 000F hexadecimal or between &0000 and &0015 decimal.
Only the rightmost bit (0 to F hexadecimal) of the contents of the word is valid when a word address is

specified.
® Operand Specifications
Word addresses IoCILCE Bl Registers Flags
addresses Con- Pulse | TR
Area @DM *DM | stants Indirect bits | bits
ClO | WR | HR | AR T (o] DM EM @EM “EM DR IR using IR TK | CF
S -
N OK | OK | OK | OK | OK | OK | OK OK OK OK OK OK OK
Flags
Name Label Operation
Error Flag ER OFF or unchanged 1
Equals Flag = OFF or unchanged *1
Negative Flag N OFF or unchanged 1

*1 In CS1D CPU Units for Duplex Systems, CS1 CPU Units, and CJ1 CPU Units, these are turned OFF.
In CJ2, CS1-H, CJ1-H, CJ1M, and CS1D CPU Units, these Flags are left unchanged.
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Function
® LDTST

LD TST(350) is used in the program like LD; the execution condition is ON when the specified bit in the
specified word is ON, and OFF when the bit is OFF.

® LD TSTN

LD TSTN(351) is used in the program like LD NOT; the execution condition is OFF when the specified
bit in the specified word is ON, and ON when the bit is OFF.

Precautions

e TST(350) and TSTN(351) are intermediate instructions, i.e., they cannot be used as right-hand
instructions. Be sure to program a right-hand instruction after TST(350) or TSTN(351).

suononasuj induj asuanbag

Example Programming

0.01
TST ( ) In the left example, CIO 0.01 is turned
ON when bit 3 of D10 is ON.
D10
&3 o
_|
)
d
=
o
0.01 a'
TSTN ( > In the left example, CIO 0.01 is turned 3
ON when bit 3 of D10 is OFF. z
D10
&3

CS/CJ/NSJ Series Instructions Reference Manual (W474) 153



3. Instructions

AND TST/AND TSTN

Instruction Mnemonic Variations AL Function
code
AND TST(350) is used in the program like AND;
the execution condition is ON when the specified
AND BIT TEST AND TST 350 bit in the specified word is ON, and OFF when the
bit is OFF.
AND TSTN(351) is used in the program like AND
NOT; the execution condition is OFF when the
AND BIT TEST NOT AND TSTN - 351 specified bit in the specified word is ON, and ON
when the bit is OFF.
AND TST AND TSTN
—— AND TST(350) I S: Sgurce word ——AND TSTN(351) I S: SQUTCG word
s N: Bit number N: Bit number
ymbol
S S
N N

Applicable Program Areas

Area Funct.lo.nl block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or
definitions transition programs
Usage OK OK OK OK OK OK
Operands
Operand Description Data type Size
S Source word WORD 1
N Bit number UINT 1

N: Bit number

The bit number must be between 0000 and 000F hexadecimal or between &0000 and &0015 decimal.
Only the rightmost bit (0 to F hexadecimal) of the contents of the word is valid when a word address is

specified.
® Operand Specifications
Word addresses Indirect DM/EM Registers Flags
addresses Con- Pulse | TR
Area @DM “DM | stants Indirect bits | bits
CIO | WR | HR | AR T Cc DM EM @EM “EM DR IR using IR TK | CF
S
N OK | OK | OK | OK [ OK | OK OK OK OK OK OK OK OK
Flags
Name Label Operation
Error Flag ER OFF or unchanged *1
Equals Flag = OFF or unchanged "1
Negative Flag N OFF or unchanged *1

*1 In CS1D CPU Units for Duplex Systems, CS1 CPU Units, and CJ1 CPU Units, these are turned OFF.
In CJ2, CS1-H, CJ1-H, CJ1M, and CS1D CPU Units, these Flags are left unchanged.
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Function
® AND TST

AND TST(350) is used in the program like AND; the execution condition is ON when the specified bit in
the specified word is ON, and OFF when the bit is OFF.

® AND TSTN

AND TSTN(351) is used in the program like AND NOT; the execution condition is OFF when the
specified bit in the specified word is ON, and ON when the bit is OFF.

Precautions

e TST(350) and TSTN(351) are intermediate instructions, i.e., they cannot be used as right-hand
instructions. Be sure to program a right-hand instruction after TST(350) or TSTN(351).
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Example Programming

0.01
Oﬁo TsT In the left example, CIO 0.01 is turned ON when
! ClO 0.00 and bit 3 of D10 are both ON.
D10
&3 %’
_|
w
d
>
P
0.00 0.01 . ]
1 TSTN In the left example, CIO 0.01 is turned ON when 3
i CIO 0.00 is ON and bit 5 of D10 is OFF. 2
D10 =
&5
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OR TST/OR TSTN

Instruction Mnemonic Variations AL Function
code
OR TST(350) is used in the program like OR; the
execution condition is ON when the specified bit in
ORBIT TEST ORTST 350 the specified word is ON, and OFF when the bit is

OFF.

OR TSTN(351) is used in the program like OR
NOT; the execution condition is OFF when the
OR BIT TEST NOT ORTSTN - 351 specified bit in the specified word is ON, and ON

when the bit is OFF.

OR TST OR TSTN
— TST(350) J S: Source word —{ TSTN(351) J S: Source word
S N: Bit number N: Bit number
S S
N N

Applicable Program Areas

Area Funct.lo'nl block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or
definitions transition programs
Usage OK OK OK OK OK OK
Operands
Operand Description Data type Size
S Source word WORD 1
N Bit number UINT 1

N: Bit number

The bit number must be between 0000 and 000F hexadecimal or between &0000 and &0015 decimal.
Only the rightmost bit (0 to F hexadecimal) of the contents of the word is valid when a word address is

specified.
® Operand Specifications
Word addresses Indirect DM/EM Registers Flags
addresses Con- Pulse | TR
Area @DM *DM | stants Indirect bits | bits
ClO | WR | HR | AR T (o] DM EM @EM “EM DR IR using IR TK | CF
S
N OK | OK | OK | OK | OK | OK OK OK OK OK OK OK --- OK
Flags
Name Label Operation
Error Flag ER OFF or unchanged 1
Equals Flag = OFF or unchanged "1
Negative Flag N OFF or unchanged *1

*1 In CS1D CPU Units for Duplex Systems, CS1 CPU Units, and CJ1 CPU Units, these are turned OFF.
In CJ2, CS1-H, CJ1-H, CJ1M, and CS1D CPU Units, these Flags are left unchanged.
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Function
® ORTST

OR TST(350) is used in the program like OR; the execution condition is ON when the specified bit in the
specified word is ON, and OFF when the bit is OFF.

® ORTSTN

OR TSTN(351) is used in the program like OR NOT; the execution condition is OFF when the specified
bit in the specified word is ON, and ON when the bit is OFF.

Precautions

e TST(350) and TSTN(351) are intermediate instructions, i.e., they cannot be used as right-hand
instructions. Be sure to program a right-hand instruction after TST(350) or TSTN(351).
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Example Programming

0.00 0.01

i O
! In the left example, CIO 0.01 is turned ON
when CIO 0.00 or bit 3 of D10 is ON. o
s
— TST %
4
D10 (@)
o3|
&3 —
%)
_|
0.00 0.01 =
i ®
" In the left example, CIO 0.01 is turned ON
when CIO 0.00 is ON or bit 3 of D10 is OFF.
— TSTN
D10
&3
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Sequence Output Instructions

OUT/OUT NOT

Instruction Mnemonic Variations AL Function
code

OUTPUT ouT IOUT . Oquuts the regult (execution «.:c.)ndm.on) of the
logical processing to the specified bit.
Reverses the result (execution condition) of the

OUTPUT NOT OUT NOT IOUT NOT logical processing, and outputs it to the specified
bit.

ouT OUT NOT
Symbol

_|

Applicable Program Areas

Area Functllo.nl block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or transition
definitions programs
Usage OK Not allowed OK OK OK OK
Operands
Operand Description Data type Size
BOOL
® Operand Specifications
Word addresses Ll Tl L Registers Flags
addresses Con- Pulse | TR
Area @DM *DM stants Indirect bits | bits
ClO | WR | HR | AR T C DM EM @EM “EM DR IR using IR TK | CF
ouT OK | OK | OK | OK OK*1 | OK*1 OK OK
OUT NOT

*1 CJ2 CPU Units only.

Flags

There are no flags affected by this instruction.

Function
® OUT

If there is no immediate refreshing specification, the status of the execution condition (power flow) is
written to the specified bit in /O memory. If there is an immediate refreshing specification, the status of
the execution condition (power flow) is also written to the Basic Output Unit's output terminal in addition
to the output bit in I/O memory.

® OUT NOT

158

If there is no immediate refreshing specification, the status of the execution condition (power flow) is
reversed and written to a specified bit in I/O memory. If there is an immediate refreshing specification,
the status of the execution condition (power flow) is reversed and also written to the Basic Output Unit's
output terminal in addition to the output bit in /O memory.

CS/CJ/NSJ Series Instructions Reference Manual (W474)



3. Instructions

Hint

* Immediate refreshing (!) can be specified for OUT and OUT NOT. An immediate refresh instruction
updates the status of the output terminal just after the instruction is executed for the Basic Output
Unit (but not for Basic Output Units on Slave Racks or for C200H Group 2 Multi-point Input Units), at
the same time as it writes the status of the execution condition (power flow) to the specified output bit
in I/O memory.

 Difference between SET/RSET and OUT
For OUT, the operand bit is turned ON when the input condition turns ON and is turned OFF when
the input condition turns OFF. For SET and RSET, the operand bit turns ON or OFF, respectively,
when the input condition turns ON and the operand bit does not change when the input condition
turns OFF.

Precautions

e With CJ2 CPU Units, OUT can be used for bits in the DM or EM Area. For other models of CPU Unit,
OUT cannot be used for bits in the DM or EM Area. Use OUTB(534) instead.

e If an indirect register address is used, OUT is executed even when the input condition turns OFF. Be
particularly careful when programming OUT using an indirect index register address.
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Input condition

II MOVR

WO0.00
IRO

10N 1NO/LNO

,IRO
When the input condition is OFF,
MOVR(560) is not executed, but OUT
is executed for the address stored in
the index register.

Example Programming
| P I
1 /

0.02

Instruction Operand
LD 0.00
ouT 0.01
OUT NOT 0.02
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TR

Instruction Mnemonic Variations code Function

TR bits are used to temporarily retain the ON/OFF
TR Bits TR - status of execution conditions in a program when
programming in mnemonic code.

Function

TR bits are used to temporarily retain the ON/OFF status of execution conditions in a program when
programming in mnemonic code. They are not used when programming directly in ladder program form
because the processing is automatically executed by the Peripheral Device. The following diagram
shows a simple application using two TR bits.

Coding
o0 @ 0.01 @ 0.02 500 | Instruction | Operands
L I ] O LD 0.00
ouUT TRO
5% 6 AND 0.01
) ouT TR1
0,04 5.02 AND 502
a O ouT 5.00
0.05 5.03 LD TR1
# O AND 0.03
ouT 5.01
LD TRO
AND 0.04
ouT 5.02
LD TRO
AND NOT 5.00
ouT 5.03

Relay Address

Temporary Relay | TRO to TR15

® Using TRO to TR15

¢ TRO to TR15 are used only with LOAD and
OUTPUT instructions.

e There are no restrictions on the order in
which the bit addresses are used.

e Sometimes it is possible to simplify a
program by rewriting it so that TR bits are
not required. The following diagram shows
one case in which a TR bit is unnecessary
and one in which a TR bit is required.

In instruction block (1), the ON/OFF status at

point A is the same as for output CIO 2.00, so 0,00 A 2R

AND 0.01 and OUT 2.01 can be coded "

without requiring a TR bit. In instruction block 0,01 201 (1
|

(2), the status of the branching point and that I

of output CIO 2.02 are not necessarily the —
same, so a TR bit must be used. In this case, 202

the number of steps in the program could be Oﬁz Oﬁs O o
reduced by using instruction block (1) in place 208 @)
of instruction block (2). :
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® TRO to TR15 Considerations

TR bits are used only for retaining (OUT TRO to TR15) and restoring (LD TRO to TR15) the ON/OFF
status of branching points in programs with many output branches. They are thus different from general
bits, and cannot be used with AND or OR instructions, or with instructions that include NOT.

»

[1]

® TRO to TR15 output Duplication S
) P P o 0.00 0.01 0.02 5.00 g

A TR bit address cannot be repeated within [ | | [} O ®
the same block in a program with many output 008 5.01 g
branches, as shown in the following diagram. il O 2
It can, however, be used again in a different 502 5
block. 004 O 2
1 5

g‘.

to 2

0.10 0.11 0.12 6.00

O

1 ©
——
w

(]
o
N

0.14

0.15 1.0|0
I

O .

o
o
w

OO
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KEEP

Instruction Mnemonic Variations ALl Function
code
KEEP KEEP IKEEP 011 Operates like a latching relay.
KEEP
ET
Symbol | BEED._ [keep(ot1) —
R(RESET
| | ( ) B B: Bit
Applicable Program Areas
Area Funct.io.nl block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or transition
definitions programs
Usage OK Not allowed OK OK OK OK
Operands
Operand Description Data type Size
B Bit BOOL

® Operand Specifications

Word addresses Indirect DMW/EM Registers Flags
addresses Con- Pulse | TR
Area @DM *DM stants Indirect bits bits
CIO|WR|HR|AR | T | C |DM|EM | | oo DR | IR | ingir | T¢ | CF
B OK | oK [ oK | OK | — | — |ok |0kt | - OK
*1 CJ2 CPU Units only.
Flags
No flags are affected by KEEP(011).
Function
When S turns ON, the designated bit will go
ON and stay ON until reset, regardless of —HL KEEP [— —
whether S stays ON or goes OFF. When R A c = A B c
turns ON, the designated bit will go OFF. The
relationship between execution conditions and L Reset -
KEEP(011) bit status is shown below on the B c
right.
ON
S execution condition OFF
ON
R execution condition OFF
ON
Status of C OFF
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Hint
* KEEP(011) has an immediate refreshing variation (!IKEEP(011)). When an external output bit has
been specified for B in a !KEEP(011) instruction, any changes to B will be refreshed when
IKEEP(011) is executed and reflected immediately in the output bit. (The changes will not be

reflected immediately if the bit is allocated to a Group-2 High-density /0O Unit, High-density Special
I/0O Unit, or a Unit mounted in a SYSMAC BUS Remote I/O Slave Rack.)

 KEEP(011) operates like the self-maintaining bit, but a self-maintaining bit programmed with
KEEP(011) requires one less instruction.
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0.02 0.03 5.00
Il )4
I Al
5.00
|1l
1]
0.02
I} KEEP
5.00 =
m
m
0,03 T
I

Self-maintaining bits programmed with KEEP(011) will maintain status even in an interlock program
section, unlike the self-maintaining bit programmed without KEEP(011).

TR o R S
KEEP —

_Hi
A c A B c
J ~
- -
B C
—{ ] ]

Output bit C will maintain its Output bit C will be turned
previous status in an interlock. OFF in an interlock.

* KEEP(011) can be used to create flip-flops as shown below.

A B
—1} v i KEEP

B
A B ’7
—f—|

» FLFLFLFLM
5 I e
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e If a holding bit is used for B, the bit status will be retained even during a power interruption.
KEEP(011) can thus be used to program bits that will maintain status after restarting the PLC
following a power interruption. An example of this that can be used to produce a warning display
following a system shutdown for an emergency situation is shown below.

-0.02
| KEEP

— H0.00

0,03 Indicates
emergency

situation

0.04

—

0.05 Reset input

—|

H0.00 0.03 Activates
—| I O warning

display

¢ The status of I/O Area bits can be retained in the event of a power interruption by turning ON the IOM
Hold Bit and setting IOM Hold Bit Hold in the PLC Setup. In this case, /O Area bits used in
KEEP(011) will maintain status after restarting the PLC following a power interruption, just like
holding bits. Be sure to restart the PLC after changing the PLC Setup; otherwise the new settings will

not be used.
Precautions
o !f S and R are ON simultaneously, the reset on
input takes precedence. Set OFF
Reset SEF

ON
Status of C off

¢ The set input (S) cannot be received while
R is ON. Set

Reset

ON
Status of C ofFF

* Never use an input bit in a normally closed

condition on the reset (R) for KEEP(011) gt

when the input device uses an AC power s — | £ KEEP
supply. The delay in shutting down the 120000
PLC's DC power supply (relative to the AC [
power supply to the input device) can cause Ar NEVER

the operand bit of KEEP(011) to be reset.
This situation is shown on the right.
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Example Programming

0.00 When CIO 0.00 goes ON in the left example, CIO 5.00 is
1l KEEP turned ON. CIO 5.00 remains ON until CIO 0.01 goes
5.00
ON.
0,01 When CIO 0.02 goes ON and CIO 0.03 goes OFF in the
I

left example, CIO 1.00 is turned ON. CIO 1.00 remains
ON until CIO 0.04 or CIO 0.05 goes ON.

o
j—ro)
o

o
xo
N&

KEEP

N
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Coding
Instruction Operand P

LD 0.00 &y
LD 0.01

KEEP (011) 5.00

LD 0.02

AND NOT 0.03

LD 0.04

OR 0.05

KEEP (011) 1.00
Note KEEP ) is input in different orders on in ladder and mnemonic form. In ladder form, input the set input,

(011
KEEP(011), and then the reset input. In mnemonic form, input the set input, the reset input, and then
KEEP(011).
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DIFU

Instruction Mnemonic Variations ALl Function
code
DIFU(013) turns the designated bit ON for one
DIFFERENTIATE UP DIFU IDIFU 013 cycle when the execution condition goes from
OFF to ON (rising edge).
DIFU
Symbol — — biFu(13)
B B: Bit

Applicable Program Areas

Area Funct.lo'nl block Block program areas | Step program areas Subroutines Interrupt tasks SFC action ortransition
definitions programs
Usage OK Not allowed OK OK OK OK
Operands
Operand Description Data type Size
B Bit BOOL
® Operand Specifications
Word addresses Indirect DM/EM Registers Flags
addresses Con- Pulse | TR
Area @DM | *DM | stants Indirect bits | bits
ClO | WR | HR | AR T C DM EM @EM “EM DR IR using IR TK | CF
B OK | OK | OK [ OK oK*1 | oK*1 OK

*1 CJ2 CPU Units only.

Flags
No flags are affected by DIFU(013).

Function

When the execution condition goes from OFF
to ON, DIFU(013) turns B ON. When
DIFU(013) is reached in the next cycle, B is
turned OFF.

Execution condition

Status of B

Hint

e UP(521) can be used to execute an instruction for just one cycle when the execution condition goes
from OFF — ON.

¢ DIFU(013) has immediate refreshing variation (IDIFU(013)). When an external output bit has been
specified for B in this instruction, any changes to B will be refreshed when the instruction is executed
and reflected immediately in the output bit. (The changes will not be reflected immediately if the bit is
allocated to a Group-2 High-density I/O Unit, High-density Special I/O Unit, or a Unit mounted in a
SYSMAC BUS Remote I/O Slave Rack.)
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Precautions

* The operation of DIFU(013) depends on the execution condition for the instruction itself as well as the
execution condition for the program section when it is programmed in an interlocked program section,
a jumped program section, or a subroutine.

* An instance will not be executed while EN is OFF. Caution is thus required when using DIFU(013) in
a function block definition. For details, refer to information on restrictions on using ladder
programming instructions in the CX-Programmer Operation Manual: Function Blocks.

* The operation of DIFU(013) will not be consistent if the same function block instance is executed
more than once in the same cycle.

¢ An subroutine will not be executed while the input condition for the subroutine is OFF. Caution is thus
required when using DIFU(013) in a function block definition. For details, refer to information on
SBS(091).

* The operation of DIFU(013) will not be consistent if the same subroutine is executed more than once
in the same cycle.
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Example Programming
When CIO 0.00 goes from ON to OFF in the following example, CIO 10.00 is turned ON for one cycle.

n4dia

0.00
Il
t

DIFU

10.00

1 cycle 1 cycle
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DIFD

Instruction Mnemonic Variations ALl Function

code

DIFD(014) turns the designated bit ON for one
DIFFERENTIATE DOWN DIFD IDIFD 014 cycle when the execution condition goes from ON

to OFF (falling edge).

DIFD

Symbol —| —— DIFD(014) —|
B B: Bit

Applicable Program Areas

Area Funct‘iqq block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or transition
definitions programs
Usage OK Not allowed OK OK OK OK
Operands
Operand Description Data type Size
B Bit BOOL
® Operand Specifications
Word addresses eIl oL Registers Flags
addresses Con- Pulse | TR

Area @DM *DM stants Indirect bits bits

ClO | WR | HR AR T C DM EM @EM “EM DR IR using IR TK | CF

B OK | OK | OK | OK OK*1 | OK*1 OK
*1 CJ2 CPU Units only.

Flags

No flags are affected by DIFD(014).
Function

When the execution condition goes from ON

to OFF, DIFD(014) turns B ON. When Execution condition

DIFD(014) is reached in the next cycle, B is |

turned OFF.

Status of B
1 cycle

Hint

* DOWN(522) can be used to execute an instruction for just one cycle when the execution condition
goes from ON — OFF.

¢ The operation of DIFD(014) depends on the execution condition for the instruction itself as well as the
execution condition for the program section when it is programmed in an interlocked program section,
a jumped program section, or a subroutine.

¢ DIFD(014) has immediate refreshing variation (IDIFD(014)). When an external output bit has been
specified for B in this instruction, any changes to B will be refreshed when the instruction is executed
and reflected immediately in the output bit. (The changes will not be reflected immediately if the bit is
allocated to a Group-2 High-density I/O Unit, High-density Special 1/0 Unit, or a Unit mounted in a
SYSMAC BUS Remote I/O Slave Rack.)
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Precautions

* The operation of DIFD(014) depends on the execution condition for the instruction itself as well as the
execution condition for the program section when it is programmed in an interlocked program section,
a jumped program section, or a subroutine.

* An instance will not be executed while EN is OFF. Caution is thus required when using DIFD(014) in
a function block definition. For details, refer to information on restrictions on using ladder
programming instructions in the CX-Programmer Operation Manual: Function Blocks.

* The operation of DIFD(014) will not be consistent if the same function block instance is executed
more than once in the same cycle.

¢ An subroutine will not be executed while the input condition for the subroutine is OFF. Caution is thus
required when using DIFD(014) in a function block definition. For details, refer to information on
SBS(091).
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Example Programming
When CIO 0.00 goes from ON to OFF in the following example, CIO 10.00 is turned ON for one cycle.

O.(I)O
1

! DIFD

adia

10.00

1 cycle 1 cycle
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SET/RSET

Instruction Mnemonic Variations AL Function
code
SET turns the operand bit ON when the execution
SET SET @SET, %SET, |SET, condition is ON. After this, the specified contact
I@SET, !%SET will remain ON regardless of ON/OFF of the input
condition.
@RSET, %RSET, RSET .turns thg 'ope'rand bit OFF vyhen the 3
execution condition is ON. After this, the specified
RESET RSET IRSET, !|@RSET, . .
contact will remain OFF regardless of ON/OFF of
1%RSET . -
the input condition.
SET RSET
Symbol — | SET —| — b——— RSET —|
B B: Bit B B: Bit

Applicable Program Areas

Area Funct‘iqq block Block program areas | Step program areas Subroutines Interrupt tasks SFC action or transition
definitions programs
Usage OK OK OK OK OK OK
Operands
Operand Description Data type Size
B Bit BOOL
® Operand Specifications
Word addresses eIl oL Registers Flags
addresses Con- Pulse | TR
Area @DM *DM stants Indirect bits bits
CIO | WR | HR AR T (o3 DM EM @EM “EM DR IR using IR TK | CF
B OK | OK | OK | OK | -- OK*1 | OK*1 OK
*1 CJ