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Introduction

Thank you for purchasing a CJ-series CJ2H-CPUGLI(-EIP) or CJ2M-CPU[] Programmable Control-
ler. This manual contains information required to use the CJ2H-CPUGLI(-EIP) or CJ2M-CPUI[.
Please thoroughly read and understand this manual before you use the CJ2H-CPUGLI(-EIP) or CJ2M-
cpuOO.

Intended Audience

This manual is intended for the following personnel, who must also have knowledge of electrical sys-
tems (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.

Applicable Products

CJ-series CJ2 CPU Units

+ CJ2H-CPUBLI-EIP

+ CJ2H-CPUGO

+ CJ2M-CPU3O

+ CJ2M-CPU10O

In this manual, the following notation is used to indicate the CPU Units.

+ CJ2H-CPUGLI(-EIP): Indicates the CJ2H-CPU6G-EIP and CJ2H-CPU6L] CPU Units.
+ CJ2M-CPULOL: Indicates the CJ2M-CPU3 and CJ2M-CPU1 CPU Units.

Optional Pulse 1/0 Modules can be used for pulse 1/0 with a CJ2M CPU Unit.

.
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A 7 fo Duplex Systoms
CJa2Mm-CPU10]
Pulse 1/0 Module for

CJ2M CPU Units
NSJ5-TQOC(B)-M3D

CS1D CPU Units
for Simplex Systems
A TTTTTITTIT T < NSJ5-SQ T (B MAD
CJ1-H CPU Units NSJ8-TVLI[I(B)-M3D

CJ1H-CPUCITH-R CS1D Process-control CPU Units
CJ1H-CPULICH CS1D-CPULICIP
CJ1G-CPULIH ;/

CJ1G -CPUCICP -
(Loop CPU Units) CS1 CPU Units

- CS1H-CPULI(-V)
CJ1M CPU Units CS1G-CPULII(-V)
CJ1M-CPULIT

‘ CS-series Basic I/O Units ‘

CJ1 CPU Units

CJ1G-CPULIC] ‘ CS-series Special I/0 Units ‘

- . . CS-series CPU Bus Units ‘
‘ CJ-series Basic I/0 Units ‘ NSJ-series Expansion Units ‘ ‘

CS-series Power Supply Units
‘ CJ-series Special I/O Units

be used for CS1D CPU Units.

‘ CJ-series CPU Bus Units

‘ Note: A special Power Supply Unit must

‘ CJ-series Power Supply Units
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CJ2 CPU Unit Manuals

Information on the CJ2 CPU Units is provided in the following manuals. Refer to the appropriate manual
for the information that is required.

Mounting
and Setting
Hardware

CJ-series CJ2 CPU Unit
Hardware User’s Manual
(Cat. No-W472)

This Manual

CJ-series CJ2 CPU Unit
Software User’s Manual

(Cat. No. W473)

CS/CJ/NSJ Series
Instructions Reference
Manual (Cat. No. W474)

CJ2M CPU Unit Pulse
1/0 Module User's
Manual (Cat. No. W486)

e Unitpart names and
specifications

e Basic system
configuration

e Unit/mounting
procedure

o Setting procedure for
DIP switch and rotary
switches on the front of
the CPU Unit

For details on built-in
EtherNet/IP port, refer to
the EtherNet/IP Unit
Operation Manual (W465)

o Specifications and wiring
of Pulse 1/0O Modules

e Available pulse I/0O
functions and allocations

e Wiring the Power

Wiring
Supply Unit

Connecting ° Wring Basic 1/0O Units

the PLC devices

e Pulse I/O Module

specifications

o Wiring methods between

Pulse I/O Modules and
external I/O devices

CX-Programmer Support
Software Connecting
Cables

Software
Setup

Online to and external I/O

Procedures for connecting
the CX-Programmer
Support Software

Creating the

Software setting methods for the
CPU Unit (including 1/0O memory
allocation, PLC Setup settings,
Special I/O Unit parameters,
CPU Bus Unit parameters, and
routing tables.)

For details on built-in EtherNet/IP
port, refer to the EtherNet/IP Unit

Software setting
procedures for Pulse 1/0
Modules (/O memory
allocations and PLC
Setup settings)

Program Operation Manual (W465).
e Program types and basic  petajled information Pulse I/O functions
information i on programming
e CPU Unit operation instructions
¢ Internal memory
o Data management using
file memory in the CPU
Checking Unit _
and e Built-in CPU functions
. o Settings
Debugging
Operation

Maintenance
and
Troubleshooting

¢ Checking I/O wiring, setting the
Auxiliary Area settings, and
performing trial operation

¢ Monitoring and debugging with
the CX-Programmer

Error codes and
remedies if a problem
occurs
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Manual Configuration

The CJ2 CPU manuals are organized in the sections listed in the following tables. Refer to the appropri-
ate section in the manuals as required.

Hardware User’s Manual (Cat. No. W472)

Section

Content

Section 1 Overview

This section gives an overview of the CJ2 CPU Units and describes the features and
specifications.

Section 2 Basic System Configu-
ration and Devices

This section describes the system configuration for the CJ2 CPU Unit.

Section 3 Nomenclature and
Functions

This section describes the part names and functions of the CPU Unit and Configuration
Units.

Section 4 Support Software

This section describes the types of Support Software to use to perform programming and
debugging and how to connect the PLC to the Support Software.

Section 5 Installation

This section describes the installation locations and how to wire CPU Units and Configu-
ration Units.

Section 6 Troubleshooting

This section describes how to check the status for errors that occur during system opera-
tion and the remedies for those errors.

Section 7 Inspection and Mainte-
nance

This section describes periodic inspection, the service life of the Battery and Power Sup-
ply Unit, and how to replace the Battery.

Section 8 Backup Operations

This section describes the procedure to back up PLC data.

Appendices

The appendices provide Unit dimensions, details on fatal and non-fatal errors, informa-
tion on connecting to serial ports on the CPU Unit, the procedure for installing the USB
driver on a computer, and information on load short-circuit protection and line disconnec-
tion detection.

Software User’s Manual

(Cat. No. W473) (This Manual)

Section

Content

Section 1 Overview

This section gives an overview of the CJ2 CPU Units and describes the features and
specifications.

Section 2 Internal Memory in the
CPU Unit

This section describes the types of memory in the CPU Unit and the data that is stored.

Section 3 CPU Unit Operation

This section describes the internal operation of the CPU Unit.

Section 4 CPU Unit Initialization

This section describes the initial setup of the CPU Unit.

Section 5 Understanding Pro-
gramming

This section describes program types and programming details, such as symbols and
programming instructions.

Section 6 /O Memory Areas

This section describes the /O memory areas in the CPU Unit.

Section 7 File Operations

This section describes the files that can be stored in the CPU Unit, the storage destina-
tion for those files, and file operations.

Section 8 I/O Allocations and
Unit Settings

This section describes the 1/O allocations used to exchange data between the CPU Unit
and other Units.

Section 9 PLC Setup

This section describes details on the PLC Setup settings, which are used to perform
basic settings for the CPU Unit.

Section 10 CPU Unit Functions

This section describes functions that are built into the CPU Unit.

Section 11 Programming Devices
and Communications

This section describes the procedure for connecting the CJ2 CPU Unit to the CX-Pro-
grammer or other Support Software and to other devices.

Section 12 CPU Unit Cycle Time

This section describes how to monitor and calculate the cycle time.

Appendices

The appendices provide information on programming instructions, execution times, num-
ber of steps, Auxiliary Area words and bits, a memory map of the continuous PLC mem-
ory addresses, I/O memory operation when power is interrupted, and a comparison of
CJ-series and CS-series PLCs.

CJ2 CPU Unit Software User’s Manual



Instructions Reference Manual (Cat. No. W474)

Section

Content

Section 1 Basic Understanding
of Instructions

This section provides basic information on designing ladder programs for a CS/CJ/NSJ-
series CPU Unit.

Section 2 Summary of Instruc-
tions

This section provides a summary of instructions used with a CS/CJ/NSJ-series CPU
Unit.

Section 3 Instructions

This section describes the functions, operands and sample programs of the instructions
that are supported by a CS/CJ/NSJ-series CPU Unit.

Section 4 Instruction Execution
Times and Number of Steps

This section provides the instruction execution times for each CS/CJ/NSJ-series CPU
Unit instruction.

Appendices

The appendices provide a list of instructions by function code and by mnemonic and an
ASCII table for the CS/CJ/INSJ-series CPU Units.

Pulse I/0 Module User's Manual (Cat. No. W486)

Section

Content

Section 1 Overview

This section gives an overview of the Pulse /0 Modules and the pulse I/O functions of
the CJ2M.

Section 2 1/0 Application Proce-
dures and Function Allocations

This section lists the pulse functions of the CJ2M CPU Units and describes the overall
application flow and the allocation of the functions.

Section 3 /O Specifications and
Wiring for Pulse 1/0 Modules

This section provides the specifications and describes the wiring of the Pulse I/O Module.

Section 4 General-purpose 1/O

This section describes the general-purpose I/O.

Section 5 Quick-response Inputs

This section describes the quick-response function that can be used to input signals that
are shorter than the cycle time.

Section 6 Interrupts

This section describes the interrupt input function.

Section 7 High-speed Counters

This section describes the high-speed counter inputs and high-speed counter interrupts.

Section 8 Pulse Outputs

This section describes positioning functions, such as trapezoidal control, S-curve control,
jogging, and origin search functions.

Section 9 PWM Outputs

This section describes the variable-duty-factor (PWM) outputs.

Appendices

The appendices provide a table of flag changes for pulse outputs, a comparison table
with other models, and a performance table.
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Manual Structure

Page Structure
The following page structure is used in this manual.

until they lock into place.

5 Installaon ———+— | evel 1 heading
Level 2 heading
Level 2 headng——+—— 5-2 |nstallation r~ Level 3 heading
Gives the current
. : headings.
Level 3 heading 5-2-1 Cc 1g PLC Components 9
The Units that make up a CJ-series PLC can be connected simply by pressing the Units together and
locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the PLC.
A step 1. Join the Units so that the connectors fit exactly.
in a procedure Hook. onmqa oSk 08
==
O
it § - 00 i
. ( g
o = g
“Hlll o
— Page tab
2. The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders @ GiVeS the number
toward the back of the Units as shown below until they click into place. ® .
2 of the section.
Move the sliders toward the back b5
2
°
i

Special Information (7] ions for Correct Use
(See below.) If the locking tabs are not secured properly, the connectors may become loose and not function

properly. Be sure to slide the locking tabs until they are securely in place.
®ua

Manual name

CJ2 CPU Unit Hardware User's Manual 5-13

This illustration is provided only as a sample and may not literally appear in this manual.

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure using the product safely.

|1/| Precautions for Correct Use
Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information
Additional information to increase understanding or make operation easier.
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Sections in this Manual

Overview

1

CPU Unit 11

Functions

Internal Memory
in the CPU Unit

1

Programming Devices
and Communications

N\

CPU Unit CPU Unit
Operation Cycle Time
CPU Unit _
Initialization Appendices

Understanding Programming

I/0 Memory Areas

File Operations
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—

PLC Setup
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Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship for a period of twelve months from the date of sale by Omron (or such other period expressed in
writing by Omron). Omron disclaims all other warranties, express or implied.

® Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED, ABOUT
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE OF
THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS DETERMINED THAT THE
PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses based
on infringement by the Products or otherwise of any intellectual property right.

® Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form originally
shipped with Buyer responsible for labor charges for removal or replacement thereof) the non-com-
plying Product, (ii) repair the non-complying Product, or (iii) repay or credit Buyer an amount equal
to the purchase price of the non-complying Product; provided that in no event shall Omron be
responsible for warranty, repair, indemnity or any other claims or expenses 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. Return of
any Products by Buyer must be approved in writing by Omron before shipment. Omron Companies
shall not be liable for the suitability or unsuitability or the results from the use of Products in combi-
nation with any electrical or electronic components, circuits, system assemblies or any other materi-
als or substances or environments. Any advice, recommendations or information given orally or in
writing, are not to be construed as an amendment or addition to the above warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY
WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN CONTRACT,
WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on
which liability is asserted.
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Application Considerations

| suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, or other application or use. Buyer shall be solely responsible for determining appropriateness of
the particular Product with respect to Buyer’s application, product or system. Buyer shall take applica-
tion responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE
HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIP-
MENT OR SYSTEM.

I Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product, or
any consequence thereof.

Disclaimers

I Performance Data

Data presented in Omron Company websites, catalogs and other materials 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 user must correlate it to actual application requirements. Actual perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I 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 part numbers when published ratings or features are changed, or
when significant construction changes are made. However, some specifications of the Product may be
changed without any notice. When in doubt, special part numbers may be assigned to fix or establish
key specifications for your application. Please consult with your Omron’s representative at any time to
confirm actual specifications of purchased Product.

I Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate; how-
ever, no responsibility is assumed for clerical, typographical or proofreading errors or omissions.
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Safety Precautions

Definition of Precautionary Information

The following notation is used in this manual to provide precautions required to ensure safe usage of a
CJ-series PLC. The safety precautions that are provided are extremely important to safety. Always read
and heed the information provided in all safety precautions.

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

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

Precautions for Safe Use

Indicates precautions on what to do and what not to do to ensure using the product safely.

|1/| Precautions for Correct Use
Indicates precautions on what to do and what not to do to ensure proper operation and performance.
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Symbols

20

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in
text. This example indicates a precaution for electric shock.

The circle and slash symbol indicates operations that you must
not do. The specific operation is shown in the circle and
explained in text.

The filled circle symbol indicates operations that you must do.
The specific operation is shown in the circle and explained in
text. This example shows a general precaution for something
that you must do.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in
text. This example indicates a general precaution.

P> e P>

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in
text. This example indicates a precaution for hot surfaces.
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/\ 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.

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

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.

» 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 control
section, errors in I/O memory, and other errors that cannot be detected by
the self-diagnosis function. As a countermeasure for all such errors, exter-
nal 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 countermea-
sure 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 communications errors or malfunctions
occur in data link communications or remote 1/0O communications.

Confirm safety before transferring data files stored in the file memory (Mem-
ory Card or EM file memory) to the I/O area (CIO) of the CPU Unit using a
peripheral tool. Otherwise, the devices connected to the output unit may mal-
function regardless of the operation mode of the CPU Unit.

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.

CJ2 CPU Unit Software User’s Manual
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/\ WARNING

Anti-virus protection

Install the latest commercial-quality antivirus software on the computer con-
nected to the control system and maintain to keep the software up-to-date.

Security measures to prevent unauthorized access

Take the following measures to prevent unauthorized access to our products.

+ Install physical controls so that only authorized personnel can access con-
trol systems and equipment.

* Reduce connections to control systems and equipment via networks to

prevent access from untrusted devices.

Install firewalls to shut down unused communications ports and limit com-

munications hosts and isolate control systems and equipment from the IT

network.

» Use a virtual private network (VPN) for remote access to control systems

and equipment.

Adopt multifactor authentication to devices with remote access to control

systems and equipment.

Set strong passwords and change them frequently.

Scan virus to ensure safety of USB drives or other external storages

before connecting them to control systems and equipment.

Data input and output protection

Validate backups and ranges to cope with unintentional modification of

input/output data to control systems and equipment.

» Checking the scope of data

» Checking validity of backups and preparing data for restore in case of falsi-
fication and abnormalities

» Safety design, such as emergency shutdown and fail-soft operation in
case of data tampering and abnormalities

Data recovery

Backup data and keep the data up-to-date periodically to prepare for data
loss.

When using an intranet environment through a global address, connecting to
an unauthorized terminal such as a SCADA, HMI or to an unauthorized
server may result in network security issues such as spoofing and tampering.

You must take sufficient measures such as restricting access to the terminal,
using a terminal equipped with a secure function, and locking the installation
area by yourself.
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/A WARNING

When constructing an intranet, communication failure may occur due to
cable disconnection or the influence of unauthorized network equipment.

Take adequate measures, such as restricting physical access to network
devices, by means such as locking the installation area.

When using a device equipped with the SD Memory Card function, there is a
security risk that a third party may acquire, alter, or replace the files and data
in the removable media by removing the removable media or unmounting the
removable media.

Please take sufficient measures, such as restricting physical access to the
Controller or taking appropriate management measures for removable
media, by means of locking the installation area, entrance management, etc.,
by yourself.
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/\ 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.

Confirm safety at the destination node before transferring a program, PLC
Setup, I/0O tables, /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.

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, HR, and AR Areas), however, is not written to flash
memory.

The DM, EM, HR, and AR Areas can be held during power interruptions with
a battery. (The contents of some addresses in the AR Area are also held.) 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, HR, and AR Areas are
used to control external outputs, prevent inappropriate outputs from being
made whenever the Battery Error Flag (A402.04) is ON.

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

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

When connecting a personal computer or other peripheral device to a PLC to
which a non-insulated Power Supply Unit (CJ1W-PD022) is mounted, either
ground the 0 V side of the external power supply or do not ground the exter-
nal power supply at all ground. A short-circuit will occur in the external power
supply if incorrect grounding methods are used. Never ground the 24 V side,
as shown below.

Wiring in Which the 24-V Power Supply Will Short

Non-insulated
24 v |DC power supply

Peripheral
cable ov
FAd |

Power Supply CPU Unit Peripheral device (e.g.,
FG
Unit personal computer)

9

> B @ PP
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Application Precautions

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

® Power Supply
» Always use the power supply voltages specified in the user's manuals. An incorrect voltage may
result in malfunction or burning.

» 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 fre-
quency is supplied. Be particularly careful in places where the power supply is unstable. An incor-
rect 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/O
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.

» Observe the following precautions when using a Power Supply Unit that supports the Replace-
ment Notification Function.

» Replace the Power Supply Unit within six months if the display on the front of the Power Sup-
ply 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-voltage 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 Replacement Notification Function.

+ If 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.

» Observe the following precautions to prevent failure due to difference in electrical potential if the
computer is connected to the PLC.

» Before connecting a laptop computer to the PLC, disconnect the power supply plug of the
computer from the AC outlet. Residual current in the AC adaptor may cause difference in elec-
trical potential to occur between the computer and the PLC. After you connect the computer
and PLC, supply the power again from the AC adaptor.

+ If the computer has an FG terminal, make the connections so that it has the same electrical
potential as the FG (GR) terminal on the PLC.

 If the computer is grounded to a separate location, difference in electrical potential may occur
depending on the grounding conditions.
@ [nstallation

* 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 malfunction or damage.
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Be sure that the terminal blocks, connectors, Memory Cards, Option Boards, Pulse /O Modules,
expansion cables, and other items with locking devices are properly locked into place.

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, /0 Units, Special 1/0
Units, CPU Bus Units, and Pulse /0 Modules must be completely locked (until they click into
place) after connecting to adjacent Units. The Unit may not operate properly if the sliders are not
locked in place. It may not be possible to achieve proper functionality if the sliders are not locked.

® Wiring

Follow the instructions in this manual to correctly perform 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 tightened to the torque specified
in the relevant manuals. Incorrect tightening torque may result in malfunction.

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 dissipation. Leaving the
label attached may result in malfunction.

Use crimp terminals for wiring. Do not connect bare stranded wires directly to terminals. Connec-
tion of bare stranded wires may result in burning.

Do not apply voltages to the Input Units in excess of the rated input voltage. 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.

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 commer-
cially 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-ALOO1 Link Adapter, CJ1W-CIF11 Converter, and Programmable Terminals (NV3W-
MUOJ20L). The external device or the CPU Unit may be damaged.

® 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 terminal (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.
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» 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 incinerate the battery. Do not
subject the battery to strong shocks. Doing any of these may result in leakage, rupture, heat gen-
eration, or ignition of the battery. Dispose of any battery that has been dropped on the floor or oth-
erwise subjected to excessive shock. Batteries that have been subjected to shock may leak if they
are used.

» 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 this manual.

» Dispose of the product and batteries according to local ordinances as they apply.
BEE 5 E Uk

« If the I/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 main-
tained.)

» 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 communications is used only if there
are no errors in the CPU Units that are the sources of the data. Use the CPU Unit error informa-
tion 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 system will not be adversely affected before transferring the routing
tables.

+ Tag data links will stop between related nodes while tag data link parameters are being trans-
ferred during PLC operation. Confirm that the system will not be adversely affected before trans-
ferring the tag data link parameters.

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

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 opera-
tion is in progress. Do 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 1/0 Unit or CPU Bus Unit in the 1/O tables, carefully check the safety of the
devices at the connection target before restarting the Unit.

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.

When restoring data, carefully check that the selected data is the correct data to be restored
before executing the restore operation. Depending on the contents of the selected data, the con-
trol system may operate unexpectedly after the data is restored.

Some Special I/O Units and CPU Bus Units operate with parameters stored in the CPU Unit (e.g.,
words allocated in DM Area, data link tables, or Ethernet settings). Information on restrictions will
be displayed in the Information Area in the PLC Backup Tool if there are any restrictions for the
selected CPU Bus Unit or Special I/0 Unit. Check the restrictions, and then be sure to select both
the CPU Unit and the CPU Bus Unit or Special I1/0 Unit when backing up or restoring data. The
control system may operate unexpectedly if the equipment is started with the data backed up or
restored without selecting both Units.

Information on restrictions will be displayed in the Information Area in the PLC Backup Tool if the
data to be stored includes a Unit that has restrictions on backup. Check the information on restric-
tions and take the required countermeasures. The control system may operate unexpectedly
when the equipment is operated after the data is restored

Before restoring data during PLC operation, be sure that there will be no problem if PLC operation
stops. If the PLC stops at an unexpected time, the control system may operate unexpectedly.

Be sure to turn the PLC power supply OFF and then back ON after restoring data. If the power is
not reset, the system may not be updated with the restored data, and the control system may
operate unexpectedly.

Data on forced status can be backed up but it cannot be restored. Perform the procedure to force-
set or force-reset bits from the CX-Programmer as required before starting operation after restor-
ing data that includes forced status. Depending on the difference in the forced status, the control
system may operate unexpectedly.

If a symbol or memory address (only symbols are allowed for ST programming) is specified for the
suffix of an array variable in ladder or ST programming, be sure that the specified element number
does not exceed the maximum memory area range.

Specifying an element number that exceeds the maximum range of the memory area specified for
the symbol will result accessing data in a different memory area, and may result in unexpected
operation.

If a symbol or address is specified for an offset in a ladder diagram, program so that the memory
area of the start address is not exceeded when the offset is specified indirectly using a word
address or symbol.

If an indirect specification causes the address to exceed the area of the start address, the system
will access data in other area, and unexpected operation may occur.
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® 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 supply, 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-circuiting in external wiring.
Insufficient safety measures against short-circuiting may result in burning.

CJ2 CPU Unit Software User’s Manual 29



Operating Environment Precautions

30

® Follow the instructions in this manual to correctly perform installation.

® 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 temperature.

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.

® 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.
Locations subject to possible exposure to radioactivity.
Locations close to power supplies.
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Regulations and Standards

Conformance to EMC and Electrical Safety Regulations

I Concepts

OMRON products are industrial electrical devices that are incorporated into various types of machines
and manufacturing equipment. The products conform to the relevant standards so that the machines
and equipment incorporating the OMRON products can comply with EMC and Electrical Safety Regula-
tions more easily.

Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most
recent standards to which our products conform.

® Conformance to EMC regulations

This product complies with EMC regulations when assembled in a PLC system or Machine Automa-
tion Controller.

To ensure that your machine or equipment complies with EMC regulations, please observe the fol-
lowing precautions.
» This product is defined as an in-panel device and must be installed within a control panel.

» This product complies with the emission standards. For the radiated emission requirements, in
particular, please note that the actual emission varies depending on the configuration of the con-
trol panel to be used, the connected devices, and wiring methods. Therefore, customers them-
selves must confirm that the entire machine or equipment conforms to EMC regulations, even you
are using a device that conforms to EMC regulations.

* You must use reinforced insulation or double insulation for the DC power supplies connected to
DC Power Supply Units and I/O Units.

Caution:
This equipment is not intended for use in residential environments and may not provide adequate

protection to radio reception in such environments.

® Conformance to Electrical Safety regulations

This product complies with Electrical Safety regulations required by specific laws and regulations
such as the EU Directives and UKCA.

For precautions for each product, see the instruction manual included with the product.
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Conformance to Shipbuilding Standards

This product conforms to the following shipbuilding standards. Applicability to the shipbuilding stan-
dards is based on certain usage conditions. It may not be possible to use the product in some loca-
tions. Contact your OMRON representative before attempting to use a PLC on a ship.

I Usage Conditions for NK and LR Shipbuilding Standards

® Usage Conditions for Applications Other Than on the Bridge or Deck

* The PLC must be installed in a control panel.

» Gaps in the door to the control panel must be completely filled or covered with gaskets or other
material.

® Usage Conditions for Bridge and Deck (Certified Only by NK)

» The PLC must be installed in a control panel.

» Gaps in the door to the control panel must be completely filled or covered with gaskets or other
material.

» The following noise filter must be connected to the power supply line.

Noise Filter
Manufacturer Cosel Co., Ltd.
Model TAH-06-683
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Unit Versions of CJ2 CPU Units

Unit Versions

A “unit version” has been introduced to manage CJ2 CPU Units according to differences in functionality
accompanying version upgrades.

I Notation of Unit Versions on Products

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

CJ2 CPU Unit

OmRON CJ2H-CPU68-EIP

CPU UNIT Indicates the unit version of

the CPU Unit (example: unit
version 1.1).
\ A Indicates the unit version of

—— <  the built-in EtherNet/IP port
Lot No. /090115 ooosW) (CJ2H-CPULTT-EIP only)
(example: unit version 1.1).

. OMRON Corporation MADE IN JAPAN

I Confirming Unit Versions with Support Software

CX-Programmer can be used to confirm the unit version using one of the following two methods.
» Using the PLC Information

* Using the Unit Manufacturing Information (This method can be used for Special I/O Units and CPU
Bus Units as well.)

® PLC Information

1 Use one of the following methods to display the PLC Information Dialog Box.
+ 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.
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2 In either case, the following PLC Information Dialog Box will be displayed.

PLE Information - NewPLC1 X

Project PLC type:
Actual Characteristics
Type:
Unit Yer.
PLC name : HewPLCT
Program memory:
Useable:
Protected:
Memany type:
File/memary card:
Drata memary:
Extension:
EM barks
Bank size:
10 remary:

Tirner/counters:

M anufacturing Details
Revizsion
FCE Revision
Software Revision
Lot Number
M anufacturing

Serial Number

CI2H CPUEEEIF

ClI2H CPUEEEIR
11

410624
410079
No

Mo
32768

25
32768
115

C

BA_
Ab0
050101

Close

Steps
Steps

“Words
Kiwfords

Words
Kyw/ords
Kyw/ords

Unit version

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

® Unit Manufacturing Information

1 In the 1/0O Table Window, right-click and select Unit Manufacturing information - CPU Unit.

File Edit Wiew

Options

i PLC 10 Table - NewPLC1

Help

B

@ 8lr

|

w

+-1.¢ Built-in Port/In

+-dz, [00DDO] Main Ra
+|- 4, [0000] Rack 01
+|-4, [0000] Rack 02
+|-4, [0000] Rack 03

Unit Manufacturing infarmation
Dip Switch Information

Start Special Application

CIZH-CPUGS-EIP

Run
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2 The following Unit Manufacturing information Dialog Box will be displayed.

Unit Manufacturing Information

File Help

M anufactunng D etails

Revision
PCE Rewvision
Software Revision

Lat Mumber

117

Manufacturing | . .
gt] Unit version

Serial Mumber |

Unit Text

CJ2H-CPUGS-EIP Run

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

3 Using the Unit Version Labels

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

[Ver.1.0 ] |'I.|'u'r ]
(ver10 | [wa ]

M= TFaFckda=ut
DREEEOEREEET 0
DIARLTE,

ST, HeOWEIEY
T IEM L EEL,

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

These labels can be attached to the front of previous CPU Units to differentiate between CPU

Units of different unit versions.
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Unit Versions

The unit versions of CJ2 CPU Units are as follows:
Refer to A-8 Functions Supported for Unit Versions for the functions supported by each unit version.

Item Models Unit version
CJ2H CPU Unit CJ2H-CPU6BLI-EIP Unit version 1.0 (Built-in EtherNet/IP section: Unit version 2.0)

Unit version 1.1 (Built-in EtherNet/IP section: Unit version 2.0)

Unit version 1.2 (Built-in EtherNet/IP section: Unit version 2.0)

Unit version 1.4 (Built-in EtherNet/IP section: Unit version 2.0)

Unit version 1.5 (Built-in EtherNet/IP section: Unit version 3.0)

(
(
(
Unit version 1.3 (Built-in EtherNet/IP section: Unit version 2.0)
(
(
(

Unit version 1.6 (Built-in EtherNet/IP section: Unit version 3.0)

CJ2H-CPUBO Unit version 1.1

Unit version 1.2

Unit version 1.3

Unit version 1.4

Unit version 1.5

Unit version 1.6

CJ2M CPU Unit CJ2M-CPU3O Unit version 1.0 (Built-in EtherNet/IP section: Unit version 2.0)
Unit version 2.0 (Built-in EtherNet/IP section: Unit version 2.0)
Unit version 2.0 (Built-in EtherNet/IP section: Unit version 2.1)
Unit version 2.1 (Built-in EtherNet/IP section: Unit version 2.1)
(

Unit version 2.2 (Built-in EtherNet/IP section: Unit version 2.1)

CJ2M-CPU1O Unit version 1.0
Unit version 2.0
Unit version 2.1
Unit version 2.2
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I Unit Versions and Programming Devices

The following tables show the relationship between unit versions and CX-Programmer versions. Refer
to A-8 Functions Supported for Unit Versions for the functions supported by each unit version.

® Unit Versions and Programming Devices

» For CJ2H
Required Programming Device
CX-Programmer
CPU Unit Functions Program-
Ver. Ver. Ver. Ver. ming
Ver. Ver. | Ver. | Ver. | Ver.
7.1 0r 8.0 8.2 or 2.0 9.1 9.2 93 9.6o0r | 9.810r | Console
lower . higher : ) . . higher | higher
CJ2H-CPUBO-EIP | Functions for unit version 1.0 | --- OK OK OK OK OK OK OK OK L3
Unit version 1.0
CJ2H-CPUBLI-EIP | Functions Using new OK™2 OK OK OK OK OK OK
Unit version 1.1 added for unit | functions
version 1.1 "ot using ok |ok ok [ok [ok [ok [ok [ok
new functions
CJ2H-CPUGO Functions Using new - - 0oK™2 OK OK OK OK OK OK
Unit version 1.1 added for unit | functions
version 1.1 Not using — | oK OK |OK |OK |OK |oOK oK
new functions
CJ2H-CPUBLI-EIP | Functions Using new - - - OK OK OK OK OK OK
Unit version 1.2 added for unit | functions
version 1.2 "ot using oK |ok? |ok |ok |ok |ok |oK OK
new functions
CJ2H-CPUB Functions Using new - - -—- OK OK OK OK OK OK
Unit version 1.2 added for unit | functions
version 1.2 "ot using — Jokt ok ok [ok [ok [ok [ok
new functions
CJ2H-CPUBO-EIP | Functions Using new - - - - OK OK OK OK OK
Unit version 1.3 added for unit | functions
version 1.3 "ot using oK | okt |OK |oK |oK |oK |OK OK
new functions
CJ2H-CPUG] Functions Using new - - - - OK OK OK OK OK
Unit version 1.3 added for unit | functions
version 1.3 "ot using — |okt |ok |ok |ok |ok |oK OK
new functions
CJ2H-CPUB-EIP | Functions Using new - -—- - - -—- - OK OK OK
Unit version 1.4 added for unit | functions
version 14 I'notusing | — | ok |ok? |OK |OK |oK |oK [ok [oK
new functions
CJ2H-CPUBO Functions Using new - - - - - - OK OK OK
Unit version 1.4 added for unit | functions
version 1.4 "ot using — |ok? |OK |OoK |oK |OoK |OK OK
new functions
CJ2H-CPUB-EIP | Functions Using new - - - - - - - OK OK
Unit version 1.5 added for unit | functions
version 1.5 I'Not using ok | okt |oK |ok [ok [ok ok [ok
new functions
CJ2H-CPUB Functions Using new - - -—- - -—- - - OK OK
Unit version 1.5 added for unit | functions
version 1.5 'Notusing |~ |~ |ok? |OK |Ok |OK |ok |oK |oK
new functions
CJ2H-CPUBLI-EIP | ___*4
Unit version 1.6
CJ2H-CPUBO Functions Using new - - - --- - - --- - OK
Unit version 1.6 added for unit | functions
version 1.6 -
Not using - - oK™ OK | OK OK |OK | OK OK
new functions
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*1 It is not necessary to upgrade the version of the CX-Programmer if functionality that was enhanced for the
upgrade of the CPU Unit will not be used.

*2 CX-Programmer version 8.2 or higher is required to use the functions added for unit version 1.1. The high-
speed interrupt function and changing the minimum cycle time setting in MONITOR mode, however, are also
supported by CX-Programmer version 8.02.

*3 A Programming Console cannot be used with a CJ2 CPU Unit.

*4 The CJ2H-CPUGLI-EIP with unit version 1.6 does not have any functions added to that with unit version 1.5.
Therefore, the versions of required programming devices are the same as those for that with unit version 1.5.

* For CJ2M
Required Programming Device
CX-Programmer
CPU Unit Functions Program-
Ver. Ver. Ver. Ver. ming
Ver. Ver. | Ver. | Ver. | Ver.
710r 8.0 8.2 or 9.0 91 9.2 93 9.6or | 9.810r | Console
lower : higher . : . : higher | higher
CJ2M-CPUIO Functions for unit version 1.0 | --- - - - OK OK OK OK OK L3
Unit version 1.0
CJ2Mm-cPUCIO Functions Using new - --- --- --- - OK OK OK OK
Unit version 2.0 added forunit | functions
version20 - F'notusing | — |~ | — — |okt|ok [ok [ok [ok
new functions
CJ2M-CcPUIO Functions Using new -—- - -—- - - - - OK OK
Unit version 2.1 added forunit | functions
version 2.1 'Notusing | — |~ |- — Jokt|ok [ok ok [ok
new functions
CJ2M-CPU3O 4
Unit version 2.2
CJ2M-CPU1O Functions Using new -—- - - - - -—- - - OK
Unit version 2.2 added forunit | functions
version 2.2
Not using - - - - oK™ | OK OK | OK OK
new functions

*1 It is not necessary to upgrade the version of the CX-Programmer if functionality that was enhanced for the
upgrade of the CPU Unit will not be used.

*2 CX-Programmer version 8.2 or higher is required to use the functions added for unit version 1.1. The high-
speed interrupt function and changing the minimum cycle time setting in MONITOR mode, however, are also
supported by CX-Programmer version 8.02.

*3 A Programming Console cannot be used with a CJ2 CPU Unit.

*4 The CJ2M-CPU3 with unit version 2.2 does not have any functions added to that with unit version 2.1.
Therefore, the versions of required programming devices are the same as those for that with unit version 2.1.

® Pull-down List for PLC Models

Unit versions are not differentiated in the pull-down list for PLC models in the Change PLC Dialog
Box of the CX-Programmer. Select as shown in the following table regardless of the unit version.

PLC model in Change PLC Dialog Box in CX-Programmer ver-

Series CPU Unit Model number sion 9.0 or higher

CJ Series CJ2H CPU Unit | CJ2H-CPUGLI-EIP CJ2H
CJ2H-CPUGO

CJ2M CPU Unit | CJ2M-CPU3O CJ2m
CJa2mMm-CPU1O
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Troubleshooting Problems with Unit Versions on the CX-Programmer

Problem

Cause

Solution

CX-Programmer v4.0 ﬂ

A

Unable to download pragramis).
Errars Found during compilation

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

An attempt was made to down-
load a program containing
instructions supported only by
later unit versions or a CPU Unit
to a previous unit version.

Check the program or change to
a CPU Unit with a later unit ver-
sion.

PLC Setup Error : x|
Unable to transfer Hhe sebtings since they include sebting items
% which are not supported by the connecting target CPU Unk
Check the version of the karget CPL Uit o Hhe Following PLC Settings, and transfer the settings again.

- FINS Protection Settings For FINS write protection 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 previ-
ous unit version.

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

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

An attempt was made to upload
a program containing instruc-
tions supported only by higher
versions of CX-Programmer to a
lower

version.

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

CX-Programmer v8.1

The setting items, created by Co-Programmer w82, which are of unit version: 1.2 of &
CI2-series PLC are included,

These settings cannot be read by this version of Cx-Programmer. Do you wish to
cantinue?

The above error is displayed when a project file is
read.

An attempt was made to read a
project file for an unsupported
unit version.

Click the Yes Button to initialize
unsupported settings and read
the file. Click the No Button to
cancel reading the project file.

CX-Programmer V36 ==

e extended read protection s
PLC

Th ctting is enabled,
LN

The above warning is displayed when going online.

An attempt was made to go
online with an earlier version of a
CPU Unit for a project file that
contains an extended read pro-
tection setting that is supported
only by a newer version of the
CPU Unit.

Change the protection setting in
the PLC Properties Dialog Box.
Or, replace the CPU Unit with
which you need to go online with
a higher version of CPU Unit.
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Related Manuals

Manuals related to a PLC built using a CJ-series CJ2 CPU Unit are listed in the following table. Use

these manuals for reference.

Manual Cat. No. Model Application Description
CJ-series CJ2 CPU | W473 CJ2H-CPUGLI-EIP Software specifications for | Describes the following for CJ2 CPU Units:
Unit Software User’s CJ2H-CPUs CJ2 CPU Units « CPU Unit operation
Manual (this man- CJ2mMm-CPUOO
ual) * Internal memory
» Programming
» Settings
» Functions built into the CPU Unit
Also refer to the Hardware User's Manual
(W472)
CJ-series CJ2 CPU | W472 CJ2H-CPU6BO-EIP Hardware specifications for | Describes the following for CJ2 CPU Units:
Unit Hardware CJ2H-CPUBO CJ2 CPU Units « Overview and features
User's Manual CJ2M-CPULD » Basic system configuration
» Part nomenclature and functions
* Mounting and setting procedure
» Remedies for errors
« Also refer to the Software User’s Manual
(W473).
CS/CJ-series Ether- | W465 CJ2H-CPU6GLI-EIP Using the built-in Ether- Describes the built-in EtherNet/IP port and Eth-
Net/IP™ Units CJ2M-CPU3O Net/IP port of the CJ2 CPU | erNet/IP Units.
Operation Manual CS1W-EIP21/EIP21S Unit Describes basic settings, tag data links, FINS
CJ1IW-EIP21/EIP21S communications, and other functions.
CJ-series CJ2M W486 CJ2m-CcPUOO Information on using pulse | Provides the following information on the CJ2M
CPU Unit Pulse I/0 ¥ I/0 on CJ2M CPU Units CPU Units:
Module User's Man- CJ2M-MD210 « Specifications and wiring methods
ual « 1/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).
CS/CJ/INSJ-series W474 CJ2H-CPUGLI-EIP Information on instructions | Describes each programming instruction in

Instructions Refer-
ence Manual

CJ2H-CPUGO
CcJ2m-cPuOd
CS1G/H-CPUOOH
CS1G/H-CPUOO-VA
CS1D-CPUOOH
CS1D-CPUOOS
CJ1H-CPUOOH-R
CJ1G/H-CPUOOH
CcJ1G-CpPUOOP
CJ1G-CPUOO
CJ1Mm-cPUOO

NSJO-O0000(B)-G5D
NSJO-O0000(B)-M3D

detail.

Also refer to the Software User’s Manual
(W473) when you do programming.
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Manual Cat. No. Model Application Description
CS/CJ/CP/NSJ- W342 CJ2H-CPUBL-EIP Information on communi- Describes C-mode commands and FINS com-
series Communica- CJ2H-CPUBO cations for CS/CJ/CP- mands
tions Command Ref- CJ2M-CcPUOIO series CPU Units and NSJ- | Refer to this manual for a detailed description of
erence Manual CS1G/H-CPULIOH series Controllers commands for communications with the CPU
CS1G/H-CPUDILI-V1 Unit using C mode commands or FINS com-
CS1D-CPUOOH mands.
Cs1D-CPUOIOIS ) ) )
CS1W-SCUCIO-VA Note ThIS manual describes the communica-
CS1W-SCBOO-V1 tions corpmands that are.adcliressed to
CJ1H-CPULCIOH-R QPU Ur?lts. The commumcatlor)s path that
CJ1G/H-CPULICH is used is nqt relevqnt and can include any
CJ1G-CPULICIP of the foII.OW|.ng: serial ports on CPU Unlts:
CJIM-CPULICI cor_nmumcgtlons ports on Serial Communl-
CJ1G-CPUOIC qatlons ints/Boards, anq Cgmmunlca-
CJ1W-SCULIC-V1 tions Units. For communlcatlor?s .
CP1H-XOOOO-0 commands add_ressed to Special /O l_Jnlts
CP1H-XAOOOO-0O0 or CPU Bus Units, refer tg the operation
CP1H-YOOOO-O manual for the related Unit.
CP1L-M/LOOO-00O
CP1E-E/NOODO-O
CX-One Setup Man- | W463 CXONE-ALOCOD-Vv4/ Installing software from the | Provides an overview of the CX-One FA Inte-
ual LTOOO-v4 CX-One grated Tool Package and describes the installa-
tion procedure.
CX-Programmer W446 CXONE-ALOOD-V4 Support Software for Win- | Describes operating procedures for the CX-Pro-
Operation Manual dows computers grammer.
CX-Programmer w447 Also refer to the Software User’s Manual
Operation Manual CX-Programmer operating | (W473) and CS/CJ/NSJ-series Instructions Ref-
Functions procedure erence Manual (W474) when you do program-
Blocks/Structured ming.
Text
CX-Programmer W469
Operation Manual
SFC Programming
CS/CJ/ICPINSJ- W366 Operating procedures for Describes the operating procedures for the CX-
series CX-Simulator CX-Simulator Simulation Simulator.
Operation Manual Support Software for Win- | \when you do simulation, also refer to the CX-
dows computers Programmer Operation Manual (W4486), Soft-
Using simulation in the CX- | ware User’s Manual (W473), and CS/CJ/NSJ-
Programmer with CX-Pro- | series Instructions Reference Manual (W474).
grammer version 6.1 or
higher
CS/CJ/ICPINSJ- W464 Network setup and moni- Describes the operating procedures for the CX-

series CX-Integrator
Network Configura-
tion Software Opera-
tion Manual

toring

Integrator.
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Overview

This section provides an overview of the CJ2 CPU Units.

11

Overview of CJ2 CPU Units
1-1-1 Overview 1-2

1-1-2 CJ2 CPU Unit Features

Basic Operating Procedure
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1 Overview

1-1

Overview of CJ2 CPU Units

1-1-1

Overview

The SYSMAC CJ2-series CPU Units are multi-functional CPU Units that provide the following features.

® Fast, with Large Memory Capacity

Basic performance is faster and memory capacity has been increased to provide ample capability
for machine control.

Built-in EtherNet/IP Port (CJ2H-CPUG6LI-EIP and CJ2M-CPU3L] Only)

The CJ2 CPU Units support the EtherNet/IP open network as a standard feature. Universal Ethernet
communications, such as data links between PLCs, message communications between PLCs, and
FTP transfers, are all possible from a peripheral device connection.

General-purpose Networks for Support Software Interface

Support Software and devices can be easily connected using commercially available cable to gen-
eral-purpose networks via USB and EtherNet/IP ports. (The EtherNet/IP port is provided only on the
CJ2H-CPUGBLI-EIP and CJ2M-CPU3L].)

Tag Access

CJ2 CPU Units have a tag name server to manage tag names and 1/O addresses. This enables
access from external devices using tag names, without needing to know the 1/0 addresses.

Tag access is supported by the CJ2 CPU Units of CJ2H-CPU6I-EIP/CJ2M-CPU3], CJ2H-CPU6G]
with unit version 1.6 or later, and CJ2M-CPU1[d with unit version 2.2 or later.

Synchronous Unit Operation (CJ2H CPU Units with Unit Version 1.1 or Later)

The timing of processing performed by CPU Bus Units and Special I/O Units can be synchronized.
This minimizes fluctuations in timing from input and processing to outputs, making it easier to
ensure application performance.

Easier Programming
CJ2 CPU Units offer a highly readable programming environment, including features such as
addressing DM and EM Area bits, setting address offsets, and using array variables.

Improved Debugging

Online editing and data tracing have been improved, greatly increasing the efficiency of debugging.

Increased Pulse 1/0 Capacity (CJ2M CPU Unit with Unit Version 2.0 or Later)

With the CJ2M CPU Units, optional Pulse I/0 Modules can be mounted to enable pulse /O for up to
four axes.

More Serial Communications Ports (CJ2M-CPU3L] Only)

With the standard CJ2M CPU Unit (CJ2M-CPU3[), you can add an RS-232C or RS-422A/485
Option Board to the standard-feature EtherNet/IP port to increase the number of serial communica-
tions ports.
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1 Overview

CJ2H CPU Units

Tag access Easier programming

= \ V % Improved debugging
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1 Overview

1-1-2 CJ2 CPU Unit Features

1-4

I Fast, with Large Memory Capacity

® High-speed Processing

High-speed processing is possible for basic instructions (0.016 us min. for CJ2H and 0.04 us min.
for CJ2M), special instructions (0.05 ps min. for CJ2H and 0.06 ps min. for CJ2M), and immediate
refreshing (0.99 us min. for CJ2H and 1.26 us min. for CJ2M).

Large Program Capacity
The CJ2 CPU Units provide a large program capacity of up to 400 Ksteps.

Special Function Block Definition Area (CJ2M Only)

With a CJ2M CPU Unit, a special area called the FB Program Area is provided to store function
block definitions. (The FB Program Area holds 20K steps.) This allows you to use function blocks to
make program components and structures from previous programs while reducing the usage of the
User Program Area. And any function block definitions that would exceed the FB Program Area are
stored in the User Program Area.

Large Data Memory Capacity
The CJ2 CPU Units provide a large EM Area capacity of up to 800 Kwords (25 banks).

Up to 128 Cyclic Tasks

The user program can be divided into up to 128 tasks. Using smaller task programs makes it easier
to structure programs and contributes to shorter cycle times.

Better Execution Performance for Interrupt Tasks (CJ2H CPU Unit with Unit
Version 1.1 or Later)
With CJ2H CPU Units with unit version 1.1, overhead time for interrupt tasks is approximately 20%

less than for unit version 1.0 even for normal usage. Also, by using High-speed interrupt function, it
is possible to improve execution performance as shown below with certain restrictions.

+ Greatly reduce overhead time for interrupt tasks (interrupt task startup time + return time to cyclic
tasks).
Example: For I/O interrupt tasks, the time for normal operation is 37 us but the time is 25 ps if
High-speed interrupt function is used.

* Minimum Interval Setting of 0.1 ms for Scheduled Interrupt Tasks
(For unit version 1.0, the minimum interval is 0.2 ms.)
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1 Overview

I Built-in EtherNet/IP Port (CJ2H-CPUG6LI-EIP and CJ2M-CPU3L] Only)

The CJ2 CPU Units provide as standard equipment a built-in EtherNet/IP port that supports the same
FINS Ethernet functions as an Ethernet Unit (including features such as a FTP server and time coordi-
nation) as well as the EtherNet/IP open network.

SHUN NdD Zr 40 MIIAIBAQ |-}

® High-speed, High-capacity Data Links with User-set Refresh Cycles

The CJ2 CPU Units provide high-speed, high-capacity data links, and refresh cycles can be set indi-
vidually for each data link area.

EtherNet/IP

CJ2 CPU Unit CJ2 CPU Unit B
: o)

[

N

S

High speed c

: c

High capacity T 2
[l >

(]

e

c

g

The refresh cycle can be set individually for each area.
In addition, using the EtherNet/IP DatalLink Tool makes it possible to set the data links using an
interface similar to that of the Controller Link automatic data link setup.

I General-purpose Networks for Support Software Interface

® Peripheral USB and EtherNet/IP Ports

A commercially available USB cable can be used to connect to the PLC directly from a USB port on
a personal computer. In addition, with the CJ2H-CPU6LI-EIP or CJ2M-CPU3[], a PLC on the Ether-
Net/IP network can be accessed via USB.

® Prevent Connecting to the Wrong PLC by Using PLC Names from Support
Software

A user-set PLC name can be recorded in a CJ2 CPU Unit. When using Support Software to connect
online to a PLC, verification of the PLC name prevents incorrect connections from the Support Soft-
ware.
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Overview

I Tag Access

Tag access is supported by the CJ2 CPU Units of CJ2H-CPU6LI-EIP/CJ2M-CPU3[], CJ2H-CPU6G]
with unit version 1.6 or later, and CJ2M-CPU1[] with unit version 2.2 or later.

® Network Symbols (Tags) for Flexible Support of Program Changes

The CJ2 CPU Units support network symbols (tags). They have an internal tag name server that
enables them to store tag names and addresses in advance in symbol tables in the CPU Units. Tags
enable the following features.

Data links can be set using tags.

With data links on an EtherNet/IP network, send and receive areas can be specified using symbols
rather than addresses. This enables flexible support for design changes by allowing the data link
areas set by tags to remain unchanged, while simply changing the symbol tables that contain the tag
names and addresses.

Data links enabled by names
Examples: Inputs fromato b

Inputs from c to d .

EtherNet/IP \ ) 1

CJ2 CPU Unit

\ CJ2 CPU Unit

Access from host devices is enabled using tags.

Tags can be used for access from host devices, such as touch panel NS-series Programmable Ter-
minals. This makes the creation of host screens and programs at devices such as PTs much more

convenient.
Access is possible using tags. ~ Touch Panel Host application, such as SCADA
Examples: Writing to a NS-series PT
Reading from b
. Middleware
EtherNet/IP / I I % Supporting EtherNet/IP
CJ2 CPU Unit

CJ2 CPU Unit

Automatic tag allocation makes it unnecessary to know the addresses.

Automatic allocation of tags in the high-capacity EM Area, using automatic address allocation in CX-
Programmer symbol tables, enables data link design and access from host devices without having
to pay attention to addresses.

EtherNet/IP

CJ2 CPU Unit

Tags are allocated in
a high-capacity area.

|
Designing is performed
by using only tags,
with no need to pay
attention to addresses.

Specified by tag a.

zzzzzzzzz

e S §
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1 Overview

Synchronous Unit Operation (CJ2H CPU Units with Unit Version 1.1
or Later)

® A CJ2 CPU Unit can synchronize the start of the processing performed by
CPU Bus Units and Special I/O Units to a specified cycle.

Synchronous data refreshing can be used between the CPU Unit and Synchronous Units,* and the
refreshed data can be used in operations in a synchronous interrupt task. This enables multiaxis
control with minimal fluctuations in the timing from inputs and processing to outputs. This provides
support for motion applications that require precise timing, such as electronic cam control.
* Synchronous Units are CPU Bus Units and Special I/0 Units that support the synchronous unit operation func-
tion. Only the CJ1W-NC214, CJ1W-NC234, CJ1W-NC414, and CJ1W-NC434 Position Control Units support
synchronous unit operation as of July 2010.
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CJ2 CPU Units (with unit Synchronous Units

. Example:

version 1.1 or later) Position Control Units
Example:
Electronic cam control

sainjead yun NdD ¢ro ¢-L-1

Synchronous data
refreshing

‘ J| Motor drive

t
@1 g ﬁ 1/ Servomotor

Several servomotors are controlled synchronously
based on the operation of the encoder.

I Easier Programming

® Address offsets can be specified.

When an address is specified for an instruction operand, an offset can be specified in brackets after
the address to offset it. For example, by setting a word address in brackets to specify the offset, the
address can be dynamically specified according to the contents of that word.

Example
WO0.00[D0]: WO0.00 is the starting address and the contents of DO is the offset. If DO is &3, then
WO0.03 is specified.

® Symbols can be specified for array variable subscripts.

By specifying symbols for array variable subscripts, elements can be dynamically specified accord-
ing to the values of the symbols.

Example
a[b]: The value of symbol b specifies the element for array variable a[ ].
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1 Overview

® Create and Use Data Structures

With CX-Programmer version 9.0 or higher, data structures can be created and used. This enables
easily using I/O memory in the CPU Unit as a database or for library data.

® Bit addresses can be used in the DM Area and EM Area.

Previously the DM Area and the EM Area could be addressed only by words, and bit addresses
could not be specified. The work area for bits can now be expanded by enabling bit addresses in the
DM and EM Areas.

For example, D10.00 specifies bit 00 of D10.

® The format for timer/counter PV refreshing can be selected individually for
each instruction.

Either BCD or binary can be selected individually for each instruction as the format for timer/counter
PV refreshing. For example, the TIM (BCD) and TIMX (binary) instructions can be used together.

® The optimum languages can be combined for structured programming.

Ladder diagrams, ST, and SFC languages can be freely combined in the user program. Being able
to use the optimum languages for a particular process helps reduce the time involved in program-
ming.

User program

) N
Ly Ladder diagram
Task - | H Control of equipment
and external devices
\/__
Task <l The programming language
T—~—a=a+ 1; ST > suited to the process can be used.

Math processing
Task

Task \ SFC
Step progression controjl
\_,/__

In addition, ladder diagrams and ST language can be freely used for function blocks (FBs) in ladder
diagrams and ST programs, and for transition and action programs in SFC. This feature makes it
possible to optimize structured programming.

Ladder diagram

FB in ladder diagram L A
__|
Ll _—" | The programming
£l 00— \ language suited to
ST the process can
FB in ST program be used.
FB_(A:=B,C=>D); a=a+1;
\/__ \/’_ 7

Transition and action
programs in SFC

==
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1 Overview

I Improved Debugging

® Reduced Effect on Cycle Time from Online Editing

The additional cycle time due to online editing has been reduced to approx. 1 ms, minimizing the
effects on equipment operation during debugging.
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® Fast, High-capacity Data Tracing

Up to 32 Kwords of data can be traced (8 time more than previously), with ample trigger conditions,
and data can be traced continuously for long periods of time.

® |/O Module Auxiliary Area Selection Function for CX-Programmer Version
9.12 or Later (CJ2M CPU Units Only)

With CX-Programmer version 9.12 or higher, the data to be traced can be easily selected from a list.

® Force-set/Reset Bits in Specified EM Area Banks

With CX-Programmer version 8.3 or higher, a parameter can be set to enable force-setting/resetting
bits in specified EM Area banks. (This function is supported only by CJ2H CPU Units with unit ver-
sion 1.2 or later and CJ2M CPU Units.)

sainjead yun NdD ¢ro ¢-L-1
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1 Overview

I Add a Serial Option Board (CJ2M-CPU3L1 Only)

With the CJ2M-CPU3[, one Serial Communications Option Board with one RS-232C port or one RS-
422A/485 port can be added.

With the serial port, it is easy to connect to general components, such as barcode readers, and other
components such as PTs, other CJ/CP-series PLCs, and Inverters.

Example: NS-series PT

r ‘ Serial Option Boards
T e T T
1
CJ2M-CPU3] : CP1W-CIFO1 CP1W-CIF12 CP1W-CIF11 :
1
: Ccomm Ccomm :
RDA-RDB+ SDA SDB FG RDA- ADB+ SDA SDB FG :
RS-232C m‘ m‘ '
Tom oo | T oo 1
Y e—— Y/ !
NT Link or / / / '
other protocol RS-232C BS-422A/485 port o RS-422A/485 port .
(isolated, max. transmission (not isolated, max. 1
........ distance:500m) _ _ _ _ _ _transmission distance: 50 m) |

RS-232C

Barcode reader or other
general-purpose component

Or RS-422A/485

Example: Serial PLC Links

FETTTT TN eummmmEmEEEE®E RELEELEEEEEL]
Q

's
.
.
.

CJ2M, CP1E, CP1L, or CJ1M
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1 Overview

I Use Pulse I/O and Interrupt Inputs (CJ2M CPU Units Only)

With the CJ2M CPU Units, up to two Pulse 1/0 Modules can be mounted. This enables input functions,
such as general-purpose inputs, interrupt inputs, high-speed counter inputs, and quick-response inputs,
and output functions, such as general-purpose outputs, pulse outputs, and variable duty factor pulse
outputs. This provides support for many different types of applications.

Pulse 1/0 Module
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o Normal inputs: 20 (10 per Pulse I/O Module) o Normal outputs: 12 (6 per Pulse I/O Module)
o Interrupt inputs: 8 (4 per Pulse 1/0 Module) o Pulse outputs: 4 (2 per Pulse 1/0 Module)

o High-speed counter inputs: 4 (2 per Pulse I/0O Module) « Variable duty factor pulse outputs: 4

o Quick-response inputs: 8 (4 per Pulse /O Module) (2 per Pulse /O Module)
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1 Overview

1-2 Basic Operating Procedure

In general, use the following procedure.

— 1. Setting Devices and Hardware N

Mount the Power Supply Unit, the CPU Unit, the other Units, and the End Covers. Set the DIP switch
and rotary switches as required.

Refer to Section 3 Nomenclature and Functions and Section 5 Installation in the CJ2 CPU Unit
Hardware User’'s Manual (Cat. No. W472).

- J
. T
— 2. Wiring ~

Wire the power supply, 1/0, and communications. Refer to the following manuals.

Refer to Section 5 Installation in the CJ2 CPU Unit Hardware User’s Manual (Cat. No. W472).
Refer to Section 11 Programming Devices and Communications in the CJ2 CPU Unit Software
User’s Manual (Cat. No. W473).

Refer to Section 3 I/O Module Specifications and Wiring for Pulse I/O Module in the CJ2M CPU

Unit Pulse I/O Module User's Manual (Cat. No. W486).
. J

T
— 3. Connecting Online to the PLC 2
Connect the personal computer online to the PLC.

Refer to Section 4 Support Software in the CJ2 CPU Unit Hardware User’s Manual (Cat. No.
W472)

————
~— 4. 1/0 Allocations N

Using the CX-Programmer, allocate I/O memory in the CPU Unit to the mounted Units.

Refer to Section 8 I/O Allocations and Unit Settings in the CJ2 CPU Unit Software User’s
Manual (Cat. No. W473)
Refer to Section 2 I/0O Application Procedures and Function Allocations in the CJ2M CPU Unit

Pulse I/O Module User's Manual (Cat. No. W486).
- J

—~—
— 5. Software Setup N

Make the PLC software settings.

e CPU Unit initialization: Refer to Section 4 CPU Unit Initialization in the CJ2 CPU Unit
Software User's Manual (Cat. No. W473).

o DM Area Settings for Special I/O Units and CPU Bus Units: Refer to Section 8 I/O Allocations
and Unit Settings in the CJ2 CPU Unit Software User’s Manual (Cat. No. W473).

e PLC Setup: Refer to Section 9 PLC Setup in the CJ2 CPU Unit Software User’s Manual (Cat.
No. W473).

. J

~ 6. Creating the Program N

Create the program using the CX-Programmer.

Refer to Section 5 Understanding Programming in the CJ2 CPU Unit Software User’s Manual
(Cat. No. W473).

J

. . T
~ 7. Checking Operation N

Check the I/0O wiring and the AR Area settings, and perform trial operation. The CX-Programmer can
be used for monitoring and debugging.

Refer to 10-7 Debugging in the CJ2 CPU Unit Software User’s Manual (Cat. No. W473).

. J
. . Bl
~ 8. Basic Program Operation N
Set the operating mode to RUN mode to start operation.
- J
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Internal Memory in the CPU Unit
]

This section describes the memory areas contained in the CPU Unit.

2-1 OVeIVIEW . ..ottt i et et e 2-2
2-1-1 Memory Configuration . ... ... ... . . .. . 2-2
2-1-2  MemoryAreasand Stored Data ............ ... ... . .. ... 2-3
2-1-3  Transferring Data from a Programming Device to the CPU Unit ... ........ 2-4
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2 Internal Memory in the CPU Unit

2-1 Overview

2-1-1  Memory Configuration

As shown in the following diagram, the internal memory in the CPU Unit consists of built-in flash mem-
ory and built-in RAM. The built-in RAM is used as execution memory and the built-in flash memory is
used as backup memory.

CPU Unit

Built-in Flash Memory Built-in RAM

— Backup Memory

I—Execution Memory

Automatic backup

[ TTIN] User Program Area
Read at startup

Automatic backup

User Program Area

, FB Program Area
H (Backup)

__________

FB Program Area

)

i Parameter Area Parameter Area
!

[}

(Backup)

Source and
Comment Areas I/0 Memory Areas

r Tag Memory

Network Symbols (Tags)

— = )
' ] ' ]

Data is held in these areas Data is backed up in these

without depending on a areas by a battery.

backup battery.

Backup ﬁ

Battery
(CJ1W-BATO1)

I Built-in Flash Memory

The built-in flash memory backs up the user program and parameters, and stores the program source,
comment, and network symbols. Data is held in this area even without depending on a battery. I/O
memory is not backed up.

] Built-in RAM

The built-in RAM is the execution memory for the CPU Unit. The user program, parameters, and 1/O
memory are stored in the built-in RAM, and the built-in RAM is backed up by battery.
If the battery does not work (e.g., if the battery voltage is low or no battery is installed), the /O memory

data is lost. The user program and parameters are backed up to the built-in flash memory, so they are
not lost.
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2 Internal Memory in the CPU Unit

m Precautions for Correct Use

The following will occur if the battery is low or when no battery is installed.

» Data in the 1/0O memory areas will be lost or values will become unstable, including values in
the DM, EM, HR, and AR Areas, which are retained by the battery when power is OFF.

» The clock will stop, and all clock-related data will become unstable.
 Error logs will not be retained.
» The Output OFF Bit will become unstable.

MBIAIBAD L-Z

2-1-2 Memory Areas and Stored Data

The following table lists the CPU Unit memory areas and the data stored in each area.

n
oy NS
Memory area and stored Details Bfl::;:n Built-in =
data RAM g
memory 3
User Program Area The User Program Area stores the object code for executing the user program that | Stored. Stored. i
was created using the CX-Programmer. é
FB Program Area™! The FB Program Area stores the function block definitions created using the CX- Stored. Stored. S
Programmer. 2
)
Parameter Area The Parameter Area stores the initial settings for the PLC. Stored. Stored. _"q’
(]
PLC Name The name of the CPU Unit is stored and can be read and verified by the CX-Pro- g
grammer to prevent the CX-Programmer from connecting to the wrong PLC. o
[\
PLC Setup Various initial settings are made in the PLC Setup using software switches. Refer to
Section 9 PLC Setup.
1/0 Tables I/O tables provide information on the mounting status of Units specified by the user.
Refer to Section 8 I/O Allocations and Unit Settings.
Routing Tables Routing tables are network parameters for FINS communications. They are speci-
fied using the CX-Integrator. Refer to the CX-Integrator Operation Manual (Cat. No.
W464).
CPU Bus Unit Setup The CPU Bus Unit Setup stores the initial settings for specific CPU Bus Units. It
includes settings such as Ethernet settings for Ethernet Units and data link parame-
ters for Controller Link Units.
1/0 Memory Areas The 1/0 Memory Areas are used for reading and writing from the user program. Itis | --- Stored
partitioned into the following regions according to purpose.
A region where data is cleared when power to the CPU Unit is reset, and a region
where data is retained.
A region where data is exchanged with other Units, and a region that is used inter-
nally.
Source and Comment The Source and Comment Areas are used for storing the program source code and | Stored -
Areas comments created using the CX-Programmer.
Source Code The source code for programs (in tasks and function blocks, using ladder, ST, and
SFC languages).
Symbol Table The symbol table contains symbols created using the CX-Programmer (symbol
names, addresses, and I/O comments).
Comments Comments are created using the CX-Programmer and include annotations and row
comments.
Program Index The program index provides information on program sections created using the CX-
Programmer, as well as program comments.
Network Symbols (Tags)2 | Data for network symbols in the global symbol table. Stored ---

*1 Supported only by the CJ2M CPU Units. With CJ2H CPU Units, function block definitions are stored in the User Program
Area instead of the FB Program Area.

*2 Supported by the CJ2H-CPU6GLI-EIP/CJ2M-CPU3], CJ2H-CPU6GL] with unit version 1.6 or later, and CJ2M-CPU1[] with
unit version 2.2 or later.
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2 Internal Memory in the CPU Unit

2-1-3 Transferring Data from a Programming Device to the CPU Unit

Data that has been created using the CX-Programmer or the CX-Integrator is transferred to the internal
memory in the CPU Unit as shown in the following diagram.

ﬁ CX-Programmer \ CPU Unit
- - —User Program Area

- - User-created programs - - - - !

i [ User program ]_ I e _E_ ________ ;{ User program ]

1

1 — *1
I[ Function block ’: " ;FB Program Area
E definitions ! " | Function block

) definitions

[Network symbols*2}

Symbol table |

»|Network symbols|

— Source and Comment Areas —
Program
177 source
[ Parameters ]
[ Symbol table ]
(PLC memory, PLC Setup,
1/0 tables) Comments and
program index

CX-Integrator
Parameter Area

program index

| |
[ Comments and ] J'

1
1
1
1
1
1
1
1
1
1
1
1
. —Tag Memory Area™3 —
1
1
1
1
1
1
1
1
1
1
1
1

N

[ Routing tables Parameters ]

[
»
[
»

(
L
{ Routing tables ]
f

v

[ CPU Bus Unit System Setup2 J

CPU Bus Unit System
L Setup Area

*1: Supported only by the CJ2M CPU Units.
With CJ2H CPU Units, function block
definitions are stored in the User Program

— 1/O Memory Areas

Area instead of the FB Program Area. The CX-Programmer is used
*2: Ethernet settings are made and trans- to set specific /0 memory
ferred from the CX-Programmer. Data link status, and writing to the 1/O

tables are made and transferred from the
CX-Integrator.

*3: Supported by the CJ2H-CPUGLI-EIP,
CJ2M-CPU3L], CJ2H-CPUB6L] with unit
version 1.6 or later, and CJ2M-CPU1[]
with unit version 2.2 or later.

Memory Area is enabled.
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CPU Unit Operation

This section describes the internal operation of the CPU Unit and the operating modes
that can be set for the CPU Unit.

3-1 CPUUnitInternal Operation ................ciiiiiiiiiiinnnnnn. 3-2
3-1-1 OVEIVIBW . . o 3-2
3-1-2  Cycle TIMe . .o e 3-4
3-1-3 Processing at Power Interruptions . .. ........ ... ... ... . ... 3-7

3-2 CPUUnitOperatingModes ..............ciiiiiiiiiiinnnnnnnnn. 3-8
3-2-1 Operating Modes . . ... .. e 3-8
3-2-2  Checkingthe OperatingMode ......... ... ... .. . . i, 3-9
3-2-3  Changing the OperatingMode . .. ... ... .. ... .. . .. 3-10
3-2-4  OperatingMode Details . ......... ... . . 3-14
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3 CPU Unit Operation

3-1 CPU Unit Internal Operation

3-1-1  Overview

The CPU Unit writes data to the internal I/O memory areas while it cyclically executes user programs.
Data is exchanged externally when I/O is refreshed and peripherals are serviced. The following figure
shows the internal operation of the CPU Unit.

( Startup initialization )

>

(1) Overseeing processing /\ _/\_
(2) Program execution
Pro-
cessing Cycle
l cycle time
(8) Peripheral servicing
: —» Configuration
(4) I/O refreshin g
9 <4— Units
_v__

I Startup Initialization

The following processes will be performed once each time the power is turned ON to the PLC.
» Detecting connected Units (I/O allocation)

» Comparing the registered I/O tables and the connected Units

+ Clearing the non-holding areas in I/O memory according to the status of the IOM Hold Bit
 Clearing forced status according to the status of the Forced Status Hold Bit

+ Autobooting using the autotransfer files in the Memory Card if one is inserted

» Performing self-diagnosis (user memory check)

* Restoring the user program

» Updating the PLC Setup
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3 CPU Unit Operation

I Processing Cycle

The CPU Unit will repeatedly perform four processes (overseeing, program execution, 1/O refreshing,
and peripheral servicing) after startup initialization. The time it takes to complete one cycle is called the
cycle time.
» Overseeing
This process prepares to execute the user program. It checks the hardware and software required for
processing. The time required for overseeing is called the overhead time.

* Program Execution
This process executes the instructions in the user program. The instructions in the user program are
executed when the operating mode is set to RUN or MONITOR mode. I/O processing for the instruc-
tions is performed on bits and words in the I/O memory areas in the CPU Unit.

» Peripheral Servicing
This process occurs when messages are required from Programming Devices or Units. Data is writ-
ten from the CX-Programmer or performed for instructions for Network Communications Units.

* 1/O Refreshing
This process exchanges data with the Units by using the I/O memory areas. This process is always
performed after program execution. I/O refreshing is performed within the current cycle without inter-
ruption (i.e., without time slicing).

CJ2 CPU Unit Software User’s Manual 3-3
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3 CPU Unit Operation

3-1-2 Cycle Time

3-4

The cycle time is the total time for overseeing, program execution, peripheral servicing, and I/O refresh-
ing. The cycle time normally fluctuates each cycle depending on the processing that is performed. Each
of these processes is performed within the cycle time. Refer to Section 12 CPU Unit Cycle Time for
information on how to calculate the cycle time.

@ Additional Information

A constant cycle time can be created by setting a minimum cycle time in the PLC Setup. The
minimum cycle time must be longer than any normal cycle time. For information on how to set a
minimum cycle time, refer to 10-2-1 Minimum Cycle Time.

I Overseeing

The overhead time occurs for overseeing each cycle. The following items are checked.
+ Battery error

* Memory Card

» DIP switch

* 1/0 bus

» User program memory

I Program Execution

This is the processing time for instructions in the user program.

* The processing time includes instructions in cyclic tasks that are in READY status and instructions in
interrupt tasks for which the interrupt conditions are met. It does not include instructions that are
jumped in the programs.

» The processing time depends on the number of instructions and the specific instructions that are
used. It also depends on the operands that are specified (e.g., on the amount of data to be pro-
cessed).

* In RUN or MONITOR mode, internal processing time is required for instructions with OFF execution
conditions. In the following cases, internal processing is not performed and processing time is not
required.

+ Acyclic task in WAIT status

* Instructions that are jumped for a JMP(004), CJP(510), or CJPN(511) instruction.

% Additional Information

Consider the following programming if it is necessary to shorten the cycle time.

» Divide programs into cyclic tasks and place tasks into WAIT status when they do not need to
be executed.

» Use the JMP(004), CJP(510), and CJPN(511) instructions to jump instructions when they do
not need to be executed.
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3 CPU Unit Operation

I Peripheral Servicing

Peripheral servicing involves servicing non-scheduled events for external devices. This includes both
events from external devices and service requests to external devices.

Most peripheral servicing for CJ-series PLCs involves FINS commands. The amount of time specified
in the system is allocated to each type of servicing and executed every cycle. If all servicing cannot be
completed within the allocated time, the remaining servicing is performed the next cycle. If peripheral
servicing is delayed too much, increase the fixed servicing time in the PLC Setup to a value larger than
10% using the CX-Programmer.

® Peripheral Servicing Time

With the default peripheral servicing time setting, 10% of the preceding cycle time is assigned to the
total peripheral service. Therefore, the peripheral servicing time depends on the preceding cycle
time.

Set a time longer than 10% of the cycle time using Fixed Servicing Time in the PLC Setup from the
CX-Programmer when peripheral servicing is delayed because too many cycles is required to com-
plete it. Keep in mind that increasing the servicing time will also increase the cycle time.

® Types of Peripheral Servicing

Units Servicing

Event servicing for Special I/0 Units | « Non-scheduled servicing for FINS commands from Special I/0 Units and
CPU Bus Units (e.g., requests to start external interrupt tasks)

» Non-scheduled servicing for FINS commands from the CPU Unit to the
above Units.

Peripheral USB port service » Non-scheduled servicing for FINS or Host Link commands received via
the peripheral USB or serial ports from Programming Devices, PTs, or
host computers (e.g., requests to transfer programming, monitoring,
forced-set/reset operations, or online editing)

* Non-scheduled servicing from the CPU Unit transmitted from the periph-
eral USB or serial port (non-solicited communications)

Event servicing for CPU Bus Units

Serial port service

Communications port servicing » Servicing to execute network communications, serial communications,
or file memory access for the SEND(090)/SEND2(491),
RECV(098)/RECV2(492), CMND(490)/CMND2(493), or
PMCR(260)/PMCR2(264) instructions using communications ports
(internal logic ports).

Servicing to execute background execution using communications

ports.
File access servicing File read/write operations for Memory Cards or EM file memory.
Online editing servicing Servicing to backup contents edited with online editing in the built-in flash

memory when online editing is being processed.

Backup servicing Servicing to backup changed contents in the built-in flash memory when
there is a change in programming or parameters.

@ Additional Information

Servicing time is allocated to Special I/O Units, CPU Bus Units, the peripheral USB port, serial
ports, file access, and communications ports.

If servicing is separated over many cycles, delaying completion of the servicing, set the same
allocated time (same time for all services) rather than a percentage under execute time settings
in the PLC Setup.
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3 CPU Unit Operation

@ Additional Information

If the cycle time is long and the response time from the CPU Unit exceeds the response timeout
time of the CX-Programmer, you may not be able to connect to the CX-Programmer. If you can-
not connect to the CX-Programmer, increase the setting of the response timeout time in the CX-
Programmer. Right-click the PLC on the CX-Programmer and select Change PLC. The Change
PLC Dialog Box will be displayed. Click the Setting Button for the network type and increase the
response timeout time on the Network Tab Page.

I I/0 Refreshing

The I/O Unit processing time depends on the type and number of Configuration Units that are used in
the PLC. The processing time for each Unit is constant.

It is possible to shorten the processing time by stopping cyclic I/0 refreshing for Special I/O Units. To
stop I/O refreshing for Special I/O Units, set the parameter on the SIOU Refresh Tab Page in the CX-
Programmer. The following table lists the refresh processing for the PLC Units.

Units

Maximum data exchange

Data exchange area

Basic 1/0 Units

Depends on the Unit.

1/0O Bit Area

Spe- Words allocated in CIO Area 10 words/Unit (Depends on the | Special I/O Unit Area

cial /0 Unit.)

Units Unit-spe- | CompoBus/S Master Unit | Depends on the Unit. Words set for remote I/O communications
cific data

CPU Words allocated in CIO Area 25 words/Unit CPU Bus Unit Area

5?}?& Words allocated in DM Area 100 words/Unit CPU Bus Unit words

i

Unit-spe- | Built-in EtherNet/IP port” | Depends on the EtherNet/IP Tag Data Link Area
cific data EtherNet/IP Unit functions that are used.
(Refer to
the right.) | Controller Link Unit and Depends on the Unit. Words set for data links (for either fixed or

SYSMAC LINK Unit

user-set allocations)

DeviceNet Unit

Depends on the Unit.

Words set for remote 1/O communications
(for either fixed or user-set allocations)

Serial Communications
Unit

Depends on the protocol mac-
ros.

Communications data set for protocol
macros

Ethernet Unit

Depends on the Unit.

Communications data for socket services
initiated by specific control bit operations.

* Supported only by the CJ2H-CPUGLI-EIP and CJ2M-CPU30. The EtherNet/IP port built into the CJ2H-CPU6I-
EIP provides the same performance and functions as a CJ1W-EIP21 EtherNet/IP Unit. The EtherNet/IP port built
into the CJ2M-CPU3 provides very different performance. Refer to 10-4 Tag Data Link Performance for CJ2M
Built-in EtherNet/IP Ports in the EtherNet/IP Unit Operation Manual (Cat. No. W465) for details.
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3 CPU Unit Operation

% Additional Information

It is possible to exchange data with the Units when instructions are executed rather than during
the normal I/O refresh period. This is called immediate refreshing. Immediate refreshing is possi-
ble by attaching an exclamation mark (!) to some instructions, or by using the IORF(097),
FIORF(225), and DLNK(226) instructions.

The following instructions can be used to increase the speed of data exchange with certain Spe-
cial I/0 Units or CPU Bus Units by using direct processing. Refer to the Instructions Reference
Manual (Cat. No. W474) for details.

« ANALOG INPUT DIRECT CONVERSION (AIDC(216)) (for CJ1W-AD042 High-speed Analog
Input Unit)"1

« ANALOG OUTPUT DIRECT CONVERSION (AODC(217)) (for CJ1W-DA042V High-speed

Analog Output Unit)"

DIRECT TRANSMIT VIA SERIAL COMMUNICATIONS UNIT/SERIAL PORT (DTXDU(262))

(CJ1W-SCUO2 only)™

DIRECT RECEIVE VIA SERIAL COMMUNICATIONS UNIT/SERIAL PORT (DRXDU(261))

(CJ1W-SCU2 only)*1

+ PCU HIGH-SPEED POSITIONING (NCDMV/(218)) (CJ1W-NCJ4 and CJ1W-NCL only)"2

« PCU POSITIONING TRIGGER (NCDTR(219)) (CJ1W-NC[J81 only)*2

*1 These instructions are supported only by the CJ2H-CPUGLI(-EIP) (unit version 1.1 or later) and CJ2M
CPU Units.

*2 Supported only by the CJ2H-CPUGLI(-EIP) with unit version 1.3 or later and CJ2M CPU Units.

uonesadQ [eusajul Jun NdD L€

3-1-3 Processing at Power Interruptions

suondnuiaiu| Jamod 1e Buissadold €-1-€

If power is interrupted and the interruption is confirmed while the CPU Unit is operating, the instruction
currently being executed will be completed and the following power interruption processing will be per-
formed.

Processing at power interruption will be performed according to the settings for power OFF interruption
tasks.™1

« If the power OFF interrupt task has been enabled, the task will be executed and then the CPU Unit

will be reset immediately.

« If the power OFF interrupt task has not been enabled, the CPU Unit will be reset"2 immediately.

*1  The power OFF interrupt task is executed immediately before the CPU Unit is reset due to power interruption.
*2 It is possible to perform power interruption processing after a specified range of instructions is executed when

the power is interrupted during operation.

Operation will always continue for momentary power failures of less than 10 ms for an AC power supply
and less than 2 ms for a DC power supply. It is possible to lengthen the time from which a power inter-
ruption is detected until it is confirmed as a power interruption when the power supply conditions are
poor.

For information on processing at power interruption, refer to A-5 Operation for Power Interruptions.
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3 CPU Unit Operation

3-2 CPU Unit Operating Modes

3-2-1

Operating Modes

The operating mode can be set to control the operating conditions of the CPU Unit and control whether
settings can be made in the CPU Unit. There are three operating modes.

® RUN mode:

RUN mode is used for actual operation of the system and provides the fastest operation.

The programs are executed.

Bits cannot be force-set/reset, values in /O memory cannot be changed, and online editing is not
possible.

® MONITOR mode:

MONITOR mode is for trial operation and adjustment.
The programs are executed.
Bits can be force-set/reset, values in I/O memory can be changed, and online editing is possible.

® PROGRAM mode:
PROGRAM mode is for transferring programs and the PLC Setup and creating the I/O tables.

The programs are not executed.

Change the operating mode by using the CX-Programmer connected to the CPU Unit.
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3 CPU Unit Operation

3-2-2 Checking the Operating Mode

I Front-panel Indicator on the CPU Unit

The RUN indicator on the front of the CPU Unit indicates the operating mode as described below.

Operating mode RUN indicator on CPU Unit Remarks
PROGRAM mode OFF —
RUN or MONITOR mode | Lit green Use the CX-Programmer to see if the mode is RUN or
MONITOR mode.

sapo Bunessdo Hun Ndo z-¢

I CX-Programmer

You can check the operating mode in the project tree or status bar of the CX-Programmer.

® Project Tree

w
7
Offline Online »
-l I o
|58 MewProject =52 MewProject a
= MewPLC1[CI2H] Offfine - NewPLCl[CJZH]@ Q
=4 Symbols =3 Symbols g
§7 10 Table and Urit Setup 7 10 Table and Unit Setup 4 =
Settings Settings ©
Gt Memary [E] Memary card .Do
= "':_j% Prograrms [By Error log @
= Q?s# MewProgrami {00) PLIC Clock The CPU Unit's operating %
573 Symbols S Memory mode is displayed. Q
F sectionl =% Programs =
E EMD = QB MewPrograml (000 Stopped 8_
IF Function Blocks = Symbols ®
E Sectionl
& EnD
TF Function Blocks

® Status Bar

Fat Help, press F1 MewPLCL € Monitar Made 3.56 ms rumg 00, 03 - 100%

The operating mode is displayed here. | The average cycle time will be displayed if
the CPU Unit is in RUN or MONITOR mode.

@ Additional Information

An external RUN output can be achieved by using the CJ1W-PA205R Power Supply. The RUN
output (contact output) on the CJ1W-PA205R will turn ON in RUN or MONITOR mode unless
there is a fatal error.
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3 CPU Unit Operation

3-2-3 Changing the Operating Mode

3-10

I Changing the Operating Mode

The operating mode can be changed from the CX-Programmer.

® Changing the Startup Mode

The default operating mode when the CPU Unit is turned ON is RUN mode. To change the startup
mode to PROGRAM or MONITOR mode, set the desired mode in Startup Setting in PLC Setup from
the CX-Programmer.

=3 PLC Settings - NewPLC1 |

File

Startup ] Settings] Timings] siou Hefresh] Unit Settings | Senal Polt] Pernipheral Service | FINS Plotection]

Options  Help

hode

5 tartup Huald

= Program
™ Moritor
% Fun

[~ 10M Hold Bit

Execution Setting
[~ Start rumning program wher initialising Unitnnes board recognition

[~ Start peripheral zervice when Inner board is being recogrised

=lo1x]

CIZH-CPUG4-EIP

Maonitar

® Changing the Operating Mode after Startup

Use one of the following procedures.
» Select PROGRAM, MONITOR, or RUN from the Operating Mode Menu.

* Right-click the PLC in the project tree, and then select PROGRAM, MONITOR, or RUN from the
Operating Mode Menu.
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3 CPU Unit Operation

I Memory Status after Mode Changes and Power Interruptions

Some parts of I/O memory, such as the CIO Area and Work area, will be cleared when the operating
mode is changed between RUN or MONITOR mode and PROGRAM mode. These are called non-hold-
ing areas. To hold the contents of these areas when the operating mode is changed, turn ON the IOM
Hold Bit (A500.12) in the Auxiliary Area

Non-holding areas

Mode change Holding Areas

* 1/0O Area * HR Area
» Data Link Area * DM Area
+ CPU Bus Unit Area * EM Area
» Special I/0 Unit Area » Counter PV and Completion Flags

(Auxiliary Area bits/words are held or not
held depending on the address.)

» Work Area

+ Timer PV and Completion Flags
* Index Registers

« Data Registers

» Task Flags
(Auxiliary Area bits/words are held or not
held depending on the address.)

Cleared™1

RUN or MONITOR to Held

PROGRAM

PROGRAM to RUN
or MONITOR

RUN to MONITOR or
MONITOR to RUN

Power interruption
reset™2

Held Held

Cleared™3 Held

*1  Memory is cleared on if the IOM Hold Bit is OFF. If it is ON, data will be held as follows:

1/0 Memory Output bits allocated to Output Units
Mode Fatal error Mode Fatal error
I/0 Memory changed changed
Hold Bit sta- between Eatal between Eatal
atal error atal error
and other than executed and other than executed
RUN/MONI- FALS RUN/MONI- FALS
TOR TOR
OFF Cleared Cleared Held OFF OFF OFF
Held Held Held Held OFF:
Values in the I/O memory in
ON the CPU Unit will be held when
a fatal error occurs, but the
outputs from Basic Output
Units will turn OFF.

*2 The IOM Hold Bit (A500.12) will be turned OFF when a power interruption is reset. To retain the status, select
the /IOM Hold Bit Check Box in the Startup Hold Settings Tab Page of the PLC Setup using the CX-Program-
mer, and then transfer the PLC Setup.

*3 The Task Flags will be cleared regardless of the status of IOM Hold Bit (A500.12).
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3 CPU Unit Operation

3-12

I Output Status from Basic Output Units after Mode Change

When the operating mode is changed between RUN or MONITOR mode and PROGRAM mode with
the default settings, the outputs from Basic Output Units will be refreshed according to the I1/O memory
status that exists when the mode is changed.

The output status for Basic Output Units will be as follows depending on whether IOM Hold Bit

(A500.12) is ON or OFF.

» If A500.12 is OFF, the output bits will be cleared when the mode is changed to PROGRAM mode,
and so the outputs from the Basic Output Units will turn OFF.

» IfA500.12 is ON, the status of the output bits is held when the mode is changed to PROGRAM mode,
and so the status of the outputs from the Basic Output Units will also be held.

|E| Precautions for Correct Use

Precautions for setting the IOM Hold Bit (A500.12) to ON

When the mode is changed from RUN or MONITOR mode to PROGRAM mode, the I/O memory
status of the outputs will not be cleared (i.e., turned OFF), and the status before changing to
PROGRAM mode will be held. Therefore, when changing the mode again from PROGRAM
mode to RUN or MONITOR mode, the I/0O memory values before changing to PROGRAM mode
will be output.

If operation stops due to a fatal error (including execution of an FALS(007) instruction), however,
all outputs from the Basic Output Units will turn OFF even if the /O memory status in the CPU
Unit is held.
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3 CPU Unit Operation

I Output Status from Basic Output Units in PROGRAM Mode

Outputs from Basic Output Units will be refreshed with the I/O memory output bit status even in PRO-
GRAM mode. Therefore, the status will be output from the Basic Output Units when the output bits in
I/0O memory are changed using the CX-Programmer or other Support Software.

/\ WARNING

The CPU Unit refreshes 1/0 even when the program is stopped (i.e., even in PROGRAM mode). Con-
firm safety thoroughly in advance before changing the status of any part of memory allocated to Basic
I/O Units, Special I/O Units, or CPU Bus Units. Any changes to the data allocated to any Unit may
result in unexpected operation of the loads connected to the Unit. Any of the following operation may
result in changes to memory status.

¢ Transferring I/O memory data to the CPU Unit from a Programming Device

sapo Bunessdo Hun Ndo z-¢

e Changing present values in memory from a Programming Device
o Force-setting/-resetting bits from a Programming Device

e Transferring 1/0O memory files from a Memory Card or EM file memory to the CPU Unit

e Transferring 1/0O memory from a host computer or from another PLC on a network

To be sure that the outputs from the Basic Output Units remain OFF, turn ON the Output OFF Bit
(A500.15). (See note.) The INH indicator on the front of the CPU Unit will be lit when all outputs are
OFF (i.e., when the Output OFF Bit is ON).

Note The status of the Output OFF Bit (A500.15) is held when the operating mode is changed and the power is
turned OFF and ON, i.e., the outputs will remain OFF.

apo BunelsadQ ayy buibueyn ¢-z-¢
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3 CPU Unit Operation

3-2-4 Operating Mode Details

The following table shows the status during each operating mode.

Operating mode

PROGRAM

MONITOR

RUN

Purpose Stopping operation and | Testing operation and Main operation
transferring programs making adjustments
Program status Stopped Executed Executed
RUN indicator OFF ON ON
Operation Creating 1/O Possible Not possible
using CX-Pro- | tables
grammer Transferring
PLC Setup
Downloading
programs
Checking pro-
grams
Online editing | Possible Not possible
Checking wir-
ing by force-
setting/reset-
ting bits
Changing I/O
memory PVs
Changing
timer/counter
PVs and SVs
Uploading pro- | Possible
grams
Monitoring /O
memory
Monitoring pro-
grams
I/O refreshing Executed
Cyclic tasks Stopped Tasks set to start when operation starts and tasks
that are started with a TASK ON instruction are
executed. Other tasks are stopped.
Interrupt tasks Stopped Executed when interrupt conditions are satisfied.
Outputs from IOM Hold Bit OFF immediately after | Depends on the pro- Depends on the pro-
Basic Output OFF changing to PRO- gram gram
Units allocated GRAM mode.*2
. *1
output bits IOM Hold Bit | Status held after chang-
ON ing to PROGRAM

mode."2

*1  When the Output OFF Bit (A500.15) is ON, the outputs from the Basic Output Units will turn OFF regardless of
the operating mode and 1/O memory status. The outputs will remain OFF even if the power supply is turned

ON.

*2 The outputs from Output Units will be refreshed if memory status is changed using Support Software or PT,
even in PROGRAM mode.
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CPU Unit Initialization

This section describes the initialization processing that is performed for the CPU Unit at

startup.
4-1 Overview of CPU Unit Initialization ............................... 4-2
4-1-1 CPU Unit Initial Settings .. ... .. 4-2
4-2 PLC Setup . ...ttt i i et e e e e e 4-8
4-3 Creatingl/OTables . ...... ...t i et ie e anes 4-9
4-3-1 HOTablES . . ..o 4-9
4-3-2  AutomaticAllocation . ..... ... .. ... 4-10
4-3-3 Manual Allocation . . . ... ... 4-10
4-4 SettingRoutingTables ................. ... 4-11
4-4-1 Routing Tables . . ... .. 4-11
4-4-2  Cases in Which Routing Tables Are Required .. ...................... 4-13
4-4-3  Setting and Transferring Routing Tables . ........................... 4-14
4-5 Setting Allocated DM Area Words for Special I/0 Units
and CPUBuUs Units . . ....... ... e 415
4-5-1 Setting Allocated DM Area Words for Special 1/0 Units and CPU Bus Units . 4-15
4-5-2  Sefting Procedure . ......... ... ... 4-15
4-6 CPUBuUs UnitSetup Area ...........ccoiiiiiiiinniiinnnnnnnnnns 4-16
4-6-1 CPUBus UnitSetupArea ......... ... .. ... 4-16
4-6-2  Setting Procedure .. ...... ... .. 4-16
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4 CPU Unit Initialization

4-1 Overview of CPU Unit Initialization

4-1-1 CPU Unit Initial Settings

Both hardware settings with the DIP switch and rotary switches on the front of the CPU Unit and soft-
ware settings to set parameters with the CX-Programmer or other software must be made to make the
initial settings required for the CPU Unit.

I Hardware Settings

® DIP Switch
Set the DIP switch according to the application.
Location Purpose Setting method
DIP switch on front of | Main purposes: Make the settings with
CPU Unit * Program write protection: Turn ON pin 1. the power supply OFF,
. . . and then turn the
» Automatic transfer at startup: Turn ON pin 2.
. . . power supply ON.
» Toolbus connection with RS-232C: Turn ON pin 5.
» User-defined pin: Turn ON pin 6.
» Simple backup: Turn ON pin 7.

® Rotary Switches

A unit number and node address are allocated to the built-in EtherNet/IP port on the CJ2H-CPUG6LI-EIP
and CJ2M-CPU30] in the same way as for a CPU Bus Unit. Words are allocated to the built-in Ether-
Net/IP port in the CPU Bus Unit Areas in the CIO Area and DM Area according to the unit number set-
ting.

For details on hardware settings, refer to 3-1 CPU Units in the CJ2 CPU Unit Hardware User’s Manual
(Cat. No. W472).
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I Software Settings

4 CPU Unit Initialization

The following table gives the software setting applications and setting methods for applicable Units.

File created with

. . . . . Backup
Units Settings Application Setting method Prograr.nmmg destination
Device
CPU Unit Param- | PLC name Preventing incorrect CX-Programmer CX-Programmer Built-in flash
eter connection to CPU project file (.CXP) memory
area Units
PLC Setup Using non-default
specifications
Registered I/0 | Checking for incorrect
tables connection and auto-
matic allocation are
required or reserving
words for future allo-
cation and other appli-
cation-specific settings
Routing tables | Required when con- CX-Integrator Routing table file
necting more than one (.RTG)
FINS Network Com-
munications Unit (*1)
Ethernet Units CPU Bus Unit | Using Ethernet Units CX-Programmer CX-Programmer Built-in flash
Setup Area project file (.CXP) memory
Controller Link (SCPU BU*SZUnIt Using user-set data CX-Integrator Data link tables
Units (data link etups)(®2) | jinks for Controller (.CL2)
tables) Links
FL-net Units Using FL-net Units CX-FLnet FL-net Support Soft-
(FL-net Support ware setting file
Software) (.CSV)
Special 1/0O Units 110 DM Area word | Using Special I/0 * CX-Programmer | CX-Programmer Built-in RAM (bat-
and CPU Bus Units | memory | allocations (*2) | Units or CPU Bus « User program project file (.CXP) tery backup)

to Special 1/0
Units or CPU
Bus Units

Units

*1 The following are classified as FINS Network Communications Units.

* Network Communications Unit Classified as CPU Bus Unit:
Controller Link Units, SYSMAC LINK Units, Ethernet Units, DeviceNet Units, and FL-net Units

* Using the CJ2H-CPUGLI-EIP or CJ2M-CPU3L] built-in EtherNet/IP port for FINS network communications
» Using a serial gateway with a Serial Communications Unit and using routing tables.
Routing tables are not applicable to Network Communications Units for Special 1/0O Units (e.g., CompoNet Master

Units).

*2 The initial settings given above for the Special /0O Units or CPU Bus Units are stored in the CPU Unit. Data and programs
stored in the Special I/O Units and CPU Bus Units are created separately using Support Software specific to the Unit and

then transferred to the Special I/O Units and CPU Bus Units through the CPU Unit.
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4 CPU Unit Initialization

4-4

@ Additional Information

Setting Program Tasks
The initial settings for assigning programs to tasks is set with the following program properties
using the CX-Programmer.

Program Properkties E|

ﬂ General lProtection] Eomments]

Hame: |N ewProgram]

Task type: |E_I,Jc:|ic: Tazk 00 [Startup) j

W Operation ztart

Size: 25 Steps

® PLC Name

This is a name that the user sets for the CPU Unit. Make the setting by selecting PLC Info — PLC
Info from the PLC Menu of the CX-Programmer.

The system will check if the name registered in the PLC matches the PLC name in the project when
the CX-Programmer is online.

PLC Setup

The PLC Setup is used to make changes for using the CPU Unit with non-default specifications. The
following settings are examples of the defaults for the CPU Unit.

Startup mode: RUN mode
RS-232C port: Host link
Fixed servicing time: 10% of cycle time

To use specifications other than these defaults, change the PLC Setup using the CX-Programmer,
and transfer the PLC Setup to the CPU Unit.

= Transferring PLC Setup from the CX-Programmer

Transferring from the CX-Programmer

CPU Unit
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4 CPU Unit Initialization

® |/O Tables

Create 1/O tables to detect incorrect Unit connections when manually setting Unit slots or to manu-
ally allocate I/O in the CPU Unit. By default, CPU Unit I/O is automatically allocated in the order that
the Units are connected each time the power supply is turned ON.

Create the I/O tables by using one of the following operations from the CX-Programmer.

» Online: Perform the procedure for creating the I/O tables with connected Units.

+ Offline: Edit the 1/O tables (with or without the Units mounted), and then transfer the tables to the
CPU Unit.

Transferring from the CX-Programmer

=

L)

CPU Unit

]

uonezifeniu] Jun NdO 0 MAIAIBAQ L

D— ‘our |fBEEE|EEeass
) - ©: o
Create /O tables or edit and = 00 3
then transfer 1/O tables. rener]
Registered I/0 tables ||t
—loix A
@
O]
0] Mt Rack
0 [1875] CI1W-ETN21(ETN21Mode YEthernet Link) (Unit : 15)
T 01 [1903] oW SR e st L) o 12
5 C2lo000] twADzsaDC It L)
T 5000 oW Oty ot re)
5 03 (o0s) ey Sor
5 o5 orm gty ot
7 06 (0005] Empty Slot:
5 o7 oom1 gty ot
7 08(0005] Empty Slot
7 09 [0005] Empty Slot. .
o & [nosnecko! When the CPU is turned ON, the system
% [0005] Rock 03 checks if the contents of the registered /O
e tables and the mounting conditions of the

Units are the same.

® Routing Tables

Routing tables must be created with the CX-Integrator if more than one FINS Network Communica-
tions Unit (CPU Bus Unit) is mounted to the CPU Unit. In the local network table, a network address
is assigned to each FINS Network Communications Unit.

Set the local network table with the CX-Integrator and transfer it to the CPU Unit.

sbumas [emu| lun NdO L-L-¥

Transferring from the CX-Integrator

CPU Unit

o
0O

Transfer the routing tables. s

5

iz

i

|
L

1l

N s

3
H

Network addresses are

}@ assigned.

aalulululul]

L
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4 CPU Unit Initialization

® CPU Bus Unit Setup Area

If specific CPU Bus Units, such as Ethernet Units, Controller Link Units, or FL-net Units are used,
the particular settings for each of those Units must be made and transferred to the CPU Unit.

Example: Using an Ethernet Unit
Make the Ethernet settings using the CX-Programmer.

To make Ethernet settings, right-click the Ethernet Unit in the 1/O tables of the CX-Programmer, and
then select Edit CPU Bus Unit Settings.

Make the settings for the Ethernet Unit in the I/O tables of the CX-Programmer, and then transfer the
I/O tables to the CPU Unit.

Transferring from the CX-Programmer

Ethernet Unit

CPU Unit

Make settings for the Unit
in the I/O tables and then

transfer the settings to the
Ethernet Unit.

@ Additional Information

If user-set data link tables are to be used with a Controller Link Unit, set the data link tables and
then save them in the CPU Unit.
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4 CPU Unit Initialization

® DM Area Word Allocations for Special I/0O Units and CPU Bus Units

If a Special I/O Unit or CPU Bus Unit is used, make the settings for the words allocated in the DM
Area, and then transfer the settings to the CPU Unit.

Use one of the following methods to set the allocated DM Area words with the CX-Programmer.

+ Right-click each Special I/0 Unit or CPU Bus Unit in the 1/O tables, and then select Edit CPU Bus
Unit Settings to set the allocated DM Area words.

» Set the allocated DM Area word in PLC memory.

Set the allocated DM Area words for each Special I/O Unit or CPU Bus Unit with the CX-Program-
mer, and then transfer the settings to the CPU Unit.

Transferring from the CX-Programmer

Special I/0O Unit or CPU Bus Unit

uonezifeniu] Jun NdO 0 MAIAIBAQ L

CPU Unit
—_— _—7_'-_—-:':,,—_?:’—.—5'41
= =
D,:: LLER L T T
o s 1y
OO [l |- n
Settings in allocated S
DM Area words for ) ; -
Special I/0O Unit or o |
CPU Bus Unit 0 0 .
o

Make the settings for the Unit
in the I/O tables and then transfer Settings for allocated DM Area words in PLC memory
the settings to the CPU Unit.

x

sbumas [emu| lun NdO L-L-¥
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4 CPU Unit Initialization

4-2 PLC Setup

The PLC Setup contains the basic settings for the CPU Unit. Parameters in the PLC Setup must be
changed if the CJ2 CPU Unit is to be used with specifications that are not the defaults. The parameters
in the PLC Setup are set by using the CX-Programmer.

For details on the PLC Setup, refer to Section 9 PLC Setup.
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4 CPU Unit Initialization

4-3 Creating I/O Tables

You must create I/O tables only in the following cases. /O tables are created by using the CX-Program-
mer.

» To check for incorrect connections
» To reserve words

It is not necessary to create 1/O tables if checking for incorrect connection is not required and automatic
allocation is acceptable.

4-3-1 1/O Tables

The type and location of Units connected to the CPU Unit are registered in the I/O tables. If /O tables
are created, the system will check if the types and locations of the Units actually connected to the CPU
agree with the data registered in the 1/O tables when the CPU Unit is tuned ON.

The I/O tables can be made based on the actually connected Units when the CX-Programmer is online,
or they can be manually set when the CX-Programmer is offline and then transferred to the CPU Unit.

sajqeL o/ Bunestn ¢-p

Units

1/0 Tables CPU Unit

CJ2H-CPUG8-EIP
00 0000 CJ1W-ID201
01 2000 CJ1W-ADO041-V1
02 1500 CJ1W-CLK21-V1
03 0001 Open slot
04 0001 Open slot

ss|qeL O/l L-¢-v

— v 0 | CJ1W-CLK21-V1
Location I/0 memory  Unit type i
(slot number) area address P CPU Bus Unt

CJ1W-AD041-V1
Special I/0 Unit
CJ1W-ID201
Basic I/0 Unit

— J W I/O tables can be made using the
- — CX-Programmer online for the actual

= Units or edited offline as desired and

then transferred to the CPU Unit.

CX-Programmer
The CPU Unit automatically verifies with the connected Units (actual I/O tables) mounted to it according
to this data.

+ If there is a mismatch, an I/O setting error will occur, and operation will not start.
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4 CPU Unit Initialization

4-3-2 Automatic Allocation

With automatic allocation, 1/O tables are not created by the user. Every time the power supply is turned
ON, I/O memory will be allocated to each Unit based on the locations of the Units. The allocated mem-
ory is used for data exchange with the Units.

There are no registered I/O tables, and the system will not check the Unit configuration.
1/0 Tables

Units

CJ2H-CPU6S-EIP CPU Unit
00 0000 CJ1W-1D201
01 2000 CJ1W-AD041-V1
02 1500 CJ1W-CLK21-V1
03 0001 Open slot
04 0001 Open slot

) A} \ 1
Location 1/O memory Unit type ' . R
(slot number) area address — 8‘|J31UWBSSL Eﬁt v
CJ1W-AD041-V1
Special I/0 Unit

CJ1W-1D201

Automatic allocation \—‘\/_J Basic /O Unit

| Units

4-3-3 Manual Allocation

4-10

With manual allocation, the user creates I/O tables called registered 1/O tables.

You can create I/O tables by using one of the following methods with the CX-Programmer.

» Creating I/O Tables Based on the Actual Unit Configuration
With this method, 1/O tables are automatically created based on the configuration of actually mounted
Units with the CX-Programmer connected online.

+ Editing I/0 Tables Manually and Transferring Them to the CPU Unit
With this method, the I/O tables are manually created offline by registering each Unit in the desired
location using the CX-Programmer, and the completed 1/O tables are transferred to the CPU Unit.

Whichever method is used, an 1/O Setting Error will occur (A401.10 will turn ON) and operation will not
start if the configuration of connected Units is different from the unit configuration in the 1/0 tables when
the PLC is turned ON.

For details on I/O allocation methods, refer to 8-1 I/O Allocations. For details on creating I/O tables,
refer to 8-2 Setting CPU Bus Units and Special I/O Units.
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4 CPU Unit Initialization

4-4 Setting Routing Tables

Settings for routing tables must be made with the CX-Integrator if more than one FINS Network Com-

munications Unit is mounted to the PLC and the following operations are to be performed.

* The network that is being accessed is switched from Support Software or an instruction in a ladder
program.

+ Communications are performed across network layers.

4-4-1 Routing Tables

A communications method called FINS is used between OMRON Network Communications Units
(CPU Bus Units). The transmission path, however, is not specified in the FINS protocol. Routing tables
define the network address settings and communications paths required when FINS network communi-
cations are performed.

sa|qel Bunnoy Bumes -

I Applicable Units

Network addresses for the following Units are set in the routing tables.

* Network Communications Units for CPU Bus Units:
Controller Link Units, SYSMAC LINK Units, Ethernet Units, EtherNet/IP Units used for FINS network
communications, DeviceNet Units, and FL-net Units

* Built-in EtherNet/IP port on the CJ2H-CPUGLI-EIP and CJ2M-CPU3[] when used for FINS network
communications

+ Serial ports on Serial Communications Units when communications are performed across network
layers using serial gateway

se|qe] Bunnoy |-v-v

Network Communications Units classified as Special /0 Units (e.g., CompoNet Master Units) do not
need to be set in the routing tables.
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4 CPU Unit Initialization

I Tables Comprising Routing Tables

Routing tables consist of the following two tables.

® Local Network Table

Network addresses from 1 to 127 are set for the Network Communications Units (CPU Bus Units)
connected in the local PLC. The local network table is used by the CPU Unit to identify Network
Communications Units mounted to the local PLC and the corresponding communications networks if
more than one Network Communications Unit is mounted to the PLC.

This table shows which Network Communications Unit
connected in the local PLC must be passed through to
reach a specified network.
Unit number: A
Unit number: B
Local Network Table

Local PLC Unit number: C
Network address Unit number
0% a A
b B
Network ¢ c C

Network b

Network a

The local network table gives the unit number of the Network Communications Unit connected in the
local PLC and the corresponding address of the FINS network connected to that Unit for FINS commu-
nications.

® Relay Network Table

A relay network table is set to perform FINS communications across network layers. The relay network
table tells how to relay communications until the message reaches the final destination. The table gives
the network address and node address of the first relay point (i.e. first point to reach) on the route to a
destination network (final network) to which the local PLC is not connected.

The destination network is reached by progressing through the relay points.

Relay Network Table Relay Network Table

Destination network Relay Destination network Relay
address Network Node  address Network Node
(final destination) address address (final destination) address address
a b n b a m

j Node n

Message addressed to network
“a” is received.

I

) Message addressed to
’ network “b” is received.

I

Network b

Network a
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4 CPU Unit Initialization

4-4-2 Cases in Which Routing Tables Are Required

Set the routing tables (local network table and relay network table) in the CPU Unit as required by the

application.

m Precautions for Correct Use

Conditions Required for a Local Network Table

A local network table is required if there is more than one Network Communications Unit con- &
nected in the PLC even when relaying is not performed. ;

1]

The following table shows whether routing tables are required or not according to the network usage @
conditions. g
Routing tables 2

TS ITEERD System configuration P
condition Yy g Local net- Relay net- g

work table | work table 2

A Network Communi-
cations Unit is not
connected in the PLC
or only a Network
Communications Unit
classified as a Special
I/0O Unit (e.g., Com-
poNet) is con-
nected.™

Message
communications

CX-Programmer

()

Only Network Communications Units
classified as Special /0 Units

Local PLC

v

CompoNet

1 ]

One network = Local network

= Network address = 0

Not required

Not required

palinbay

a1y so|qel BulNoy UoIUM Ul SBSED Z-b-1

More than one Com- CX-Programmer Required for | Required if
i I I - It is necessary to specify which of the Network i ica-
rT)L_Jnlcatlons Unit clas: C] e ot e all PLCs in c?ommu.mca
sified as CPU Bus the net- tions will be
Units is connected in L works*2 performed
ocal PLC
the PLC. [ S across net-
Message .
communications WOI'k Iayers.
*3
Multiple
networks
= Set more
than one
network

address.

*1 Set the remote network address to 0 if a node in the network will be accessed using a Programming Device.

*2 If there is no local network table and access is made with the network address set to 0 using a Programming
Device or an instruction in a ladder program, the network with the Network Communications Unit with the low-
est unit number will be accessed automatically in FINS communications. In this way, the network can be
accessed by setting the lowest unit number for the Network Communications Unit in the network to be
accessed without setting local network tables.

*3 Relay network tables do not need to be set if communications will not be performed across network layers.
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4 CPU Unit Initialization

4-4-3 Setting and Transferring Routing Tables

Start the CX-Integrator.

N

Select Start Routing Table from the Tools Menu.

W

Select FINS Local.

N

Edit the routing tables on the Table View Tab Page.

= PLC Routing Table - FINS Local =13lx=|
file Edt Optons window Hep
el A
Local Natwork Remote Netiark
S10U Local Hetwork Remote Metwork  Relap Metwork, Relay Node
T e [ j 13 e [ 3 = j
2o o [ o A= = =
a2 oo [ I s[4 v [ H =
s e [ o P s = =
s oo [ 2 s [ = = =
6 [ = o [ o s [ = = =
#l-gg, Unit 225(Inner Board) 7 5;' onto 5:' 7 5:' 5:' 5:'
42, Unit 252(PORT) = = . - -
a i Z53PRPHLY g oy one e @ =] | = 0
oK Resiore | Cancel |
" siou tain Yiew = Overview | Table Wiew
Urknowr [Cffine

5 Connect the CX-Integrator online, and then select Transfer to PLC from the Options Menu to
transfer the routing tables to the CPU Unit.

6 Select Save Local Routing Table File from the File Menu.

El Precautions for Correct Use

Routing Table Data File
The routing tables are stored in an individual file (.rtg) created with the CX-Integrator. It is not
included in the CX-Programmer project file (.cxp).
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4 CPU Unit Initialization

4-5 Setting Allocated DM Area Words for
Special I/0 Units and CPU Bus Units

These settings must be made if Special I/O Units or CPU Bus Units are used. Set the DM Area words
allocated to Special I/O Units and CPU Bus Units using the CX-Programmer.

4-5-1 Setting Allocated DM Area Words for Special 1/0 Units and CPU
Bus Units

The initial settings for Special 1/0 Units and CPU Bus Units are made words allocated to the Unit in the
DM Area of the /O memory in the CPU Unit. The settings in the allocated DM Area words are trans-
ferred to the Special I/O Units and CPU Bus Units from the CPU Unit when the power supply is turned
ON.

The allocated DM Area words are allocated from the following addresses

Ndo pue sjun O/l [e1oads Joj SPIOM a1y NG PeIeso)ly Bumes G-

spun sng

® Initial Settings for Special I/O Units

One hundred words per Unit are allocated from between D20000 and D29599 according to the unit
number set on the rotary switches on the front of the Unit.

® I|nitial Settings for CPU Bus Units

One hundred words per Unit are allocated from between D30000 to D31599 according to the unit
number set on the rotary switches on the front of the Unit.

The actual settings and transfer timing for the allocated DM words depend on the type of Special I1/0
Unit and CPU Bus Unit and area. For details, refer to the operation manual for the Special 1/0 Unit or
CPU Bus Unit.

siun sng NdO Pue spun /| leroads

10} SpIOA\ BRIY INQ PBIEDO|lY BUNSS |-G-1

% Additional Information

Settings for Special 1/0 Units and CPU Bus Units are also contained in the CPU Bus Unit Setup
Area for specific Units, such as Ethernet Units and Controller Link Units, and data and programs
are also stored in Special /0 Units and CPU Bus Units (created using the Support Software for
the specific Unit).

4-5-2 Setting Procedure

Make the settings using one of the following methods.

+ Select the Units in the PLC I/O Table Window of the CX-Programmer, make the settings for the Spe-
cial /0 Units and CPU Bus Units, and then transfer the settings to the CPU Unit.

» Set the data for individual addresses in the allocated DM Area words in the PLC Memory Window of
the CX-Programmer, and then transfer the settings to the CPU Unit.

+ Set the data for individual addresses in the allocated DM Area words by using MOV(021) or other
instructions in the user program.

Refer to 8-2 Setting CPU Bus Units and Special I/O Units for the procedure for allocating DM Area
words to CPU Bus Units and Special 1/0 Units with the CX-Programmer.
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4-6 CPU Bus Unit Setup Area

4-6-1 CPU Bus Unit Setup Area

A setup area stores the settings for specific CPU Bus Units mounted to the CPU Unit. The following
three types of Units and settings use this area.

» Ethernet Units: Ethernet settings
« Controller Link Units: Data link tables (when user-set tables are used)
* FL-net Units: FL-net settings

4-6-2 Setting Procedure

Make the settings using the following Support Software.

Data Support Software
Ethernet Unit settings Make the settings for the Special I/O Unit or CPU Bus Unit in the
I/O tables of the CX-Programmer or make the setting using HTML.
Controller Link Unit data link tables Make the settings using data link tables in the CX-Integrator.
FL-net Unit settings Make the settings using the CX-FLnet FL-net Support Software.

I Memory Used for CPU Bus Unit Setup Area

The maximum amount of memory that can be used for the CPU Bus Unit Setup Area is 10,752 bytes.
Design the system so that the memory used for the CPU Bus Unit Setup Area is within the limit accord-
ing to the combination of CPU Bus Units in the PLC. If the limit is exceeded, some Units may operate
only at the default settings, and some may not operate.

® Memory Used for CPU Bus Unit Setup Area

Unit Model szlzo‘;t‘f;d

Controller Link Unit CJ1W-CLK23 512

Ethernet Unit CJ1W-ETN11 412
CJ1W-ETN21 994

FL-net Unit CJ1W-FLN22 988

EtherNet/IP Unit CJ1W-EIP21/EIP21S 0

Serial Communications Unit CJ1W-SCU21/31/41-V1
CJ1W-SCU22/32/42

DeviceNet Unit CJ1W-DRM21

Position Control Unit with MECHA- CJ1W-NCF71 (-MA)

TROLINK-II Communications

EtherCAT-compatible Position Control CJ1W-NC281/481/881/F81

Units CJ1W-NC482/882

Motion Control Unit CJ1W-MCH71

Analog Input Unit CJ1W-ADG41

Storage and Processing Unit CJ1W-SPU01-V2

Units that use 0 bytes do not use the CPU Bus Unit Setup Area.
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5-1 Programming

5-1-1 Programming Overview

I Structure of User Programs

User programs are created by using the CX-programmer. Programs consist of the following parts.

* Programs
The entire user program consists of multiple programs. Each program ends with an END(001)
instruction.

» Tasks (Smallest Executable Unit)
A program is assigned to a task to execute it. (In the CX-Programmer, the task number is specified in
the properties as a program attribute.) Tasks include cyclic tasks (executed with normal cyclic pro-
cessing), interrupt tasks (executed when interrupt conditions have been completed), scheduled inter-
rupt tasks (executed at specified intervals), and the power OFF interrupt task (executed when the

power is interrupted).

CPU Unit

Buiwweliboid -

The user program consists of
multiple programs. Each program is
allocated to a task. Tasks are
executed in order of task numbers.

Program

|

Programs are
assigned to tasks
for execution.

User program

Program

MBINIBAQ Bulwwelbold |-1-

» Sections
When creating and displaying programs with the CX-Programmer, the one program can be divided
into any number of parts. Each part is called a section. Sections are generally made to make the pro-
gram easier to understand.

» Subroutines and Function Blocks
In one program, you can create subroutine programs and function blocks.
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5-4

I User Program Data

The entire user program is saved in a CX-Programmer project file (.CXP) with other parameters, such

as symbol tables, PLC Setup data, I/O tables, and I/O memory data.

User program

Symbol tables

PLC Setup

I/O tables

I/O memory data

.CXP

I Programming Languages

CX-Programmer
project file

Programs can be written using any of the following three programming languages.
+ Ladder diagrams

» Structured text (ST)
» Sequential function charts (SFC)

Programs written in ladder diagrams, ST, or SFC assigned to tasks to execute them.

User Program

Task

Task

Task

Task

Hﬂ

\/_

/

.

a=a+1;

\_/_

Ladder:
Device Control

ST:
Mathematical
Processes

SFC:
Step Progression
Control

N

J

Programming
Language Best
Suited to the
Process is
Selectable

You can use the best language for each process by using different languages for different purposes,
such as ladder programming for the device control or ST for mathematical processing.
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Each language can be used in the following locations.

Location Action programs and transi- Algorithms in function
Tasks . . N
tion programs in SFCs block definitions
Language
Ladder diagrams Yes Yes Yes
ST Yes Yes Yes
SFC Yes -
The following addressing methods can be used for each language.
QosiesSndlnetiiod Physical addresses Symbols
Language
Ladder programming Yes Yes
ST Depends” Yes
SFC Depends "2 Depends*2

*1 Physical addresses can be used by assigning them to symbols.
*2 Physical address and symbols can be used in Boolean actions and transitions in SFC charts.

I Program Capacity

The maximum program capacities of the CJ2 CPU Units for all user programs (i.e., the total capacity for
all tasks) are given in the following table.

Model Program capacity 1/0 capacity
CJ2H-CPUGS(-EIP) 400K steps 2,560 points
CJ2H-CPUG67(-EIP) 250K steps
CJ2H-CPUG66(-EIP) 150K steps
CJ2H-CPUB5(-EIP) 100K steps
CJ2H-CPUG4(-EIP) 50K steps
CJ2M-CPU5 60K steps
CJ2M-CPU4 30K steps
CJ2M-CPUI3 20K steps
CJ2M-CPU2 10K steps
CJ2M-CPULNM 5K steps

It is possible to check the program capacity by selecting View — Memory View in the CX-programmer.

The size of a ladder instruction depends on the specific instruction and operands that are used. For
details, refer to A-2 Instruction Execution Times and Number of Steps.

Refer to 5-4-3 Function Block Specifications for the amount of memory used for function blocks.

CJ2 CPU Unit Software User’s Manual
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5 Understanding Programming

5-1-2 Basic Ladder Diagram Concepts

Ladder diagram logic is a basic language for PLCs that is written in a form that appears similar to elec-
trical circuits. Instructions are executed in the order they are recorded in memory (mnemonic order). It
is important that you correctly understand the basic programming concepts as well as the execution
order.

® General Structure of the Ladder Diagram

A ladder diagram consists of left and right bus bars, connecting lines, input bits, output bits, and spe-
cial instructions. A program consists of one or more program runs. A program rung is a unit that can
be partitioned when the bus is split horizontally. In mnemonic form, a rung is all instructions from a
LD/LD NOT instruction to the output instruction just before the next LD/LD NOT instructions. A pro-
gram rung consists of instruction blocks that begin with an LD/LD NOT instruction indicating a logi-
cal start.

Special
instruction
Input bit Connecting line Output bit
Left bus bar —___ b N [ -— Right bus bar

I & O_k Rungs
/

e Instruction blocks

,,,,,,,,,,,,

@ Additional Information

With the CX-Programmer, the rung number and first program address on each rung are dis-
played at the left of each rung.

—_

Program address: 0

0 / /
0 | O
R b
ung number o 5 4
1 i /
2 —| 1|
5 6
2 ¢ ¢
s — O
First program address
on each rung
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® Mnemonics

It has program addresses, and one program address is equivalent to one instruction. Program
addresses contain six digits starting from O.

Program Instructiqn e
Address (Mnemonic)
0.00 0.01 0.02 0.03 2.00 0 LD 0.00
— 0O 1 AND 0.01
2 LD 0.02
Iy 1'°|1_ 3 ANDNOT 0.03
4 LDNOT 1.00
5 AND 1.01
END 6 ORLD
7 AND LD
8 ouT 2.00
9 END

Buiwweliboid -
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5-1-3 ST Language

The ST (Structured Text) language is a high-level language code for industrial controls (mainly PLCs)
defined by the IEC 61131-3 standard. The standard control statements, operators, and functions make
the ST language ideal for mathematical processing that is difficult to write in ladder programming. (The

ST language does not support all of the processing that can be written in ladder diagrams. The ST lan-
guage that conforms to the IEC 61131-3 standard is supported.

% Additional Information

For details on ST programming specifications, notation, and input procedures, refer to the CX-
Programmer Operation Manual: Function Blocks and Structured Text (Cat. No. W447).

® Features of ST Programming

» There are many control statements available, such as loop statements and IF-THEN-ELSE state-
ments, many operators such as arithmetic operators, comparison operators, and AND/OR opera-
tors, as well as many mathematical functions, string extract and merge functions, Memory Card
processing functions, string transfer functions, and trigonometric functions.

* Programs can be written like high-level languages such as C, and comments can be included to
make the program easy to read.

+ ST programs can be uploaded and downloaded just like ordinary programs, but ST program tasks
cannot be uploaded and downloaded in task units.

* Function blocks (ladder or ST language) can be called in ST programs.
» One-dimensional array variables are supported for easier data handling in applications.

® Specifications

Item Specification

ST program units » Tasks
» Algorithms for function block definitions
 Action programs and transition programs in SFCs.

Address specifying procedure Addresses are specified using symbols. Any address can be assigned to the
symbol.

Force-setting and force-resetting | Supported.

Online editing ST program editing
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5-1-4 SFC Overview

The SFC (Sequential Function Chart) language is a graphical programming language developed to
facilitate the description of step progression programs, which mainly control sequential processes.

SFC, with its graphical representation of step flow and with description of the conditions for step pro-
gression and the actions in each step, allows users to program the control of sequential processes.

- Process Flow
|| Step1 ||—| Processing Contents |

—— -a——— Step Transition Condition

| Step2 |—| Processing Contents |

—— =——— Gtep Transition Condition

| Step3 |—| Processing Contents |

—1— =+—Step Transition Condition

L

Buiwweliboid -

@ Additional Information

For details on SFC programming specifications, notation, and input procedures, refer to the CX-
programmer Operation Manual: SFC Programming (Cat. No. W469).

® Features of SFC Programming

MBIAIBAQ D4S P-L-§G

Ladder Diagrams and ST as Part of SFC Programs

The step actions and transition conditions within an SFC program can be coded in either ladder dia-
grams or ST.

Gt Memary
=% Programs
-5, MewProgram (00) :
b Action Programs (Ladder
‘= Symbols 9 ( )

-0 Actions
&2 action1 Action Programs (ST)
@ Actionz
G Actions

l% Actiond
AckionS
Actioné } Transition Program (Ladder)
=gk Transitions /
B Transitionl

D;] Transition2 < Transition Program (ST)
Subcharts
IF Function Blacks

Project ;{
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® Simultaneous Display/Editing of SFC Charts and Action/Transition Programs

Online Editing and Debugging

SFC charts can be edited online. Furthermore, action blocks can be hidden while debugging, and
the step progression status can be checked. The SFC chart editor will display the action programs in
the program view, even while the action blocks are hidden.

® Specifications

Item

Specification

SFC program unit

Tasks (1 task =1 SFC chart)

Tasks supported for SFC program
allocation

Cyclic or extra cyclic tasks

SFC elements

Steps, transitions, actions, jumps, subcharts
Note: SFC elements are automatically registered to local variables.

Address specifying method

A symbol or a physical address can be specified for a Boolean action or tran-
sition in an SFC. An physical address cannot be specified, however, if ST
programming is used.

Force-setting and force-resetting

Transitions can be force-set/force-reset online, for a step-by-step execution.

Online editing

Enables SFC editing, action addition/deletion, and transition addition/dele-
tion.
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5-2 Tasks

5-2-1 Overview of Tasks

I Concept of Tasks

Tasks are used to divide a program into large units and specify the order in which to execute each unit
or programming. Instructions in any one task can be used to enable or disable the execution of other

tasks.

This means that several program components can be assembled as different tasks, and that only spe-
cific tasks can then be executed as needed for the current product model or process being performed.
This enables switching between different tasks for different processes. Therefore performance (cycle
time) is greatly improved because only required programs will be executed as needed.

Program with no tasks Program divided into tasks
Task 1 S
as| o
l =
One continuous g
subprogram x>

Allocation — 0
0

H ———O-

It is possible
Task 2 L / to pause any

/ task.

o
w
-~
w
.

(é)]
It -
o 0
Task 2 g
2
-
Task 3 s
o
| e g
n
| 1/0 refreshing | | 1/0 refreshing |
\ L]

A program without tasks is like reading an entire scroll form the beginning, while a program with tasks is
like reading cards individually. Each card can enable or disable other cards. Reading disabled cards will

be skipped.
Scroll-type program: Card-type Program:
Program with no tasks Program divided into tasks

(@ D) [
[

—O |

]

C. J

The entire program is read. Only the required cards are read.

O

END
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5-12

There are basically two types of tasks.

Applicable pro-

Type of task Description gramming lan- Execution conditions
guage
Cyclic tasks Executed once per | Ladder diagrams | Executed when one of the following methods is
cycle SFC used to place the task into READY status.

ST » Setting the Activated at the start of operation
property using the CX-Programmer (program
property setting)

» Turning ON the task by using a Task Control
Instruction
Interrupt Executed when a | Ladder diagrams | An interrupt task is placed into READY status when
tasks*1,*2 specific condition | g1 the interrupt conditions that is set for it occurs. Con-

occurs. The pro-
cess being exe-
cuted is
interrupted.

ditions can be set for each of the following interrupt
tasks.

» Power OFF interrupt tasks

» Scheduled interrupt tasks

* 1/O interrupt tasks

» External interrupt tasks

* Input interrupt tasks (CJ2M CPU Units only)

*1 Cyclic execution (i.e., execution once per cycle) can be performed for an interrupt task just as with cyclic tasks
by using Task Control Instructions to turn ON the interrupt task. (These tasks are called extra cyclic tasks.)

*2 Do not use SFC programs in interrupt tasks. They will not execute normally. SFC programs can be used, how-
ever, if the interrupt tasks are executed as extra cyclic tasks.

Programs assigned to tasks are
allocated in order.

>

Interrupt
condition

e """"""""""""""" Assigned

! When specified conditions are
' met, execution of the other tasks
is interrupted and the program in
the interrupt task is executed

6_,_ .......................................................

1/O refreshing

Program A

to a task.

Assigned
to a task.

Program C

Assigned
to a task.
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I CX-Programmer Operations for Tasks

Set the task numbers for programs as program properties using the CX-Programmer.

® Settings for Task Numbers

Project
PLCA

Global symbols, 1/0
tables, PLC Setup, PLC
memory

— Program 1 | Task 00

ﬁ? Specify the task number as a program property.

I— Local symbols

sysel z-g

T Program 2 | Task 01

L
H Local symbols

_' Function block

Specify the task type and number as attributes for each program.

1 Select View/Properties, or click the right button and select Properties on the popup menu, to

display the program that will be allocated a task.

SySe] JO MBIAIBAD |-Z-G

2 Select the General tab, and select the Task Type and Task No. For a cyclic task, select the
Operation start Check Box if you want to start executing the task when operation is started.

Program Properkties £

ﬂ General l F'rotectiu:nn] Eomments]

Marne:
T ask bype: |I:_I,u:|ic: Task 00 [Startup] j
v Operation start
Size: 25 Steps
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® Downloading and Uploading Individual Tasks
Individual program tasks can be uploaded and downloaded from the CX-Programmer.

CX-Programmer Individual tasks (programs)

L~

Download individual tasks (programs).

=
[
0 CJ-series

® Restrictions to Function Block Use
Individual tasks cannot be downloaded for programs containing function blocks (uploading is possi-
ble).

® Restrictions to Using SFC Programs and ST Programs

Tasks to which SFC programs or ST programs are assigned cannot be uploaded or downloaded
individually.

5-2-2 Cyclic Tasks

5-14

I Cyclic Tasks

Cyclic tasks are executed once per cycle in order starting with the lowest task number. Up to 128 tasks
can be used (cyclic task numbers 0 to 127). The tasks can be started by setting the Activated at the
start of operation Property using the CX-Programmer or by using Task Control Instructions. For infor-
mation on Task Control Instructions, refer to A-2 Instruction Execution Times and Number of Steps. If
extra cyclic tasks are used, a maximum of 384 cyclic tasks can be used.

|E| Precautions for Correct Use

Do not use the Task Control Instructions (TKON(820) and TKOFF(821)) to control tasks contain-
ing SFC programs. Otherwise they will not execute normally.
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171;
Cyclic task 0
Executed in order starting
at the lowest number.
Cyclic task 1
- Interrupt occurs.
—_—
. " < Interrupt task 5
Y [5,]
R
Py
7]
x
Cyclic task n 1 @
END S
N
®)
<
[}
s
. oy
Peripheral 2
processing @
I/O refresh

@ Additional Information

» All Condition Flags (ER, CY, Equals, AER, etc.) and instruction conditions will be cleared at
the beginning of a task. Therefore, Condition Flags cannot be read between two tasks.

* Interlocks (e.g., IL and ILC instructions), jumps (e.g., JMP, CJP, and JME instructions), and
subroutines (e.g., SBS, RET, and SBN instructions) must be completed within each individual
task. For example, jumping cannot be performed from one task to another. If subroutines will
be used by more than one tasks, use global subroutines (GSBS(750), GRET(752), or

GSBN(751) instructions).
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I Cyclic Task Status

® READY Status

Cyclic tasks are executed in order starting with the lowest task number. Tasks for which the Acti-
vated at the start of operation Property is set will be executable when the operating mode is
changed from PROGRAM mode to RUN or MONITOR mode. ATASK ON instruction can be used to
change the status from STANDBY status to READY status. If a TASK OFF instruction is used to stop
the local task, the task will not be executed beyond the TASK OFF instruction.

® STANDBY Status

Instructions will not be executed for tasks in STANDBY status. Using a TASK OFF instruction will
change the status from READY status to STANDBY status. The cycle time can be shortened by
dividing the overall user program into tasks then starting and stopping the tasks with the Task Con-
trol Instructions. The program can be divided into tasks according to when different parts of the over-
all program need to be executed.

A

W &

O

® Status Transitions

JMP

Standby status

JME

Activated at the start of operation

TASK ON instruction

STANDBY status

A

»
|

Jump

@ Additional Information

TASK OFF instruction

READY status

STANDBY status functions exactly the same way as a jump (JMP-JME). Output status from a
STANDBY task will be maintained.
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I Using Cyclic Tasks

® Task Control Instructions

Use the Task Control Instructions to start or stop a cyclic task from a program. The instructions used
to start and stop tasks depend on the programming language as shown in the following list.

» Ladder programming and ST pro-  TKON(820) (TASK ON instruction) and TKOF(821) (TASK OFF

gramming: instruction)
» SFC programming: SFCON(789) (SFC ON instruction) and SFCOFF(790) (SFC OFF
instruction)

« TASK ON and TASK OFF Instructions
A task will go to READY status

—] TKON N = Task number  when the execution condition is
N ON. The corresponding Task Flag
will turn ON.
— TKOF N = Task number A task will go to STANDBY status
N when the execution condition is
ON. The corresponding Task Flag
will turn OFF.

sysel z-g

The TASK ON and TASK OFF instructions can be used to change any cyclic task between READY
and STANDBY status at any time. A cyclic task that is in READY status will maintain that status in
subsequent cycles, and a cyclic task that is in STANDBY status will maintain that status in subse-
quent cycles. The TASK ON and TASK OFF instructions can be used only in cyclic tasks. They can-

not be used in interrupt tasks.

Note At least one cyclic task must be in READY status in each cycle. If there is no cyclic task in @
READY status, the Task Error Flag (A295.12) will turn ON, and the CPU Unit will stop. Y
o
Example: Cyclic Task < =
A Cyclic task 0 g
fﬂ{ }i (Activated at the %
start of operation) [
+

B
(o}
e 1 =

b Cyclic task 2
—{ TKOF
<+
Cyclic task 3
L 4 ] + ]
1) Task ill go t Cyclic task 0 2) Task 1 willgoto  [Cyclictask 0 3) Task 0 will go to Cyclic task 0
DSk g0t - stant READY status if A STANDBY status if D
of operation. -+ is ON, and tasks 2 + is ON. L
Cyclic task 1 and 3 will remain In Cyclic task 1 Cyclic task 1
Other tasks will remain in DISABLED status. Other tasks will
DISABLED status. remain in their
- - current status. 3
Cyclic task 2 Cyclic task 2 Cyclic task 2
- - b
Cyclic task 3 Cyclic task 3 Cyclic task 3
[ L] L]
|:| : READY status
[ | : STANDBY/DISABLED status
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® Tasks and the Execution Cycle

A cyclic task (including an extra cyclic task) that is in READY status will maintain that status in sub-
sequent cycles.

READY
. status at . READY
Cyclic task 1 the start of Cyclic task 1 status
operation
TASK ON
instruction
| cyclictask2 | BEADY Cyclic task 2 SRtEtAL\EY
} !

A cyclic task that is in STANDBY status will maintain that status in subsequent cycles. The task will

have to be turned ON using a TASK ON instruction in order to switch from STANDBY status to
READY status.

»  Cyclic task 1 STANDBY Cyclic task 1 STANDBY status
status
TASK ON
_TASK O_FF instruction
instruction READY
Cyclic task 2 status Cyclic task 2 READY status

If a TASK OFF instruction is executed for its own task, the task will stop being executed where the
TASK OFF instruction is executed, and the task will change to STANDBY status.

Task 2

} } TKOF 2 |

v

Task execution will
stop here and the
task will change to
STANDBY status.

Cyclic Task Numbers and the Execution Cycle

« If task m turns ON task n and m > n, task n will go to READY status at the next cycle.
Example: If task 5 turns ON task 2, task 2 will go to READY status at the next cycle.

* If task m turns ON task n and m < n, task n will go to READY status in the same cycle.
Example: If task 2 turns ON task 5, task 5 will go to READY status in the same cycle.

« If task m places task n in STANDBY status and m > n, will go to STANDBY status the next cycle.
Example: If task 5 places task 2 in STANDBY status, task 2 will go to STANDBY status the next

cycle.
+ If task m places task n in STANDBY status and m < n, task n will go to STANDBY status in the
same cycle.
Example: If task 2 places task 5 in STANDBY status, task 5 will go to STANDBY status in the
same cycle.
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I Relationship of Tasks to I/O Memory

* 1/O memory other than Index Registers (IR) and Data Registers (DR) is shared by the tasks. For
example, bit CIO 10.00 used in cyclic task 1 and bit CIO 10.00 used in cyclic task 2 refer to the same
bit in memory. If I/O memory other than Index Registers (IR) and Data Registers (DR) accessed by
more than one task, be sure to use sufficient caution when a value changed in one task is used in
another task.

» There are two different ways to use Index Registers (IR) and Data Registers (DR): 1) Independently
by task or 2) Shared by all task.

» With independent registers, IR0 used by cyclic task 1 for example is different from IR0 used by

cyclic task 2.
» With shared registers, IR0 used by cyclic task 1 for example is the same as IR0 used by cyclic
task 2.
The setting that determines if registers are independent or shared is made from the CX-Programmer.

1/0 memory Relationship to tasks

CIO, Auxiliary, Data Memory and all other memory areas except the IR and DR Shared with other tasks.
Areas.™

Index registers (IR) and data registers (DR)"2

Used separately for each
task.

sysel z-g

*1 The current EM bank is also shared by tasks. Therefore if the current EM bank number is changed with cyclic
task 1 for example, the new current EM bank number will be valid for cyclic task 2 as well.

*2 IR and DR values are not set when interrupt tasks are started. If IR and DR are used in an interrupt task, these
values must be set by the MOVR/MOVRW (MOVE TO REGISTER and MOVE TIMER/COUNTER PV TO
REGISTER) instructions within the interrupt task. After the interrupt task has been executed, IR and DR will
return to their values prior to the interrupt automatically.

sysel o1PAD 2-2-G
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5-2-3 Interrupt Tasks

Interrupt tasks can be executed at any time in the cycle if any of the following conditions are in effect.

If an interrupt occurs, the interrupt task will be executed at any point in the cycle regardless of whether
the CPU Unit is currently executing an instruction in a cyclic task, refreshing I/O, or performing periph-
eral servicing.

I Types of Interrupt Tasks

The following types of interrupt tasks can be used.

* Power OFF Interrupt Task
The power OFF interrupt task will be executed immediately before the power is turned OFF.

» Scheduled Interrupt Tasks
A scheduled interrupt task is used in programs that require scheduling execution of certain parts of
the user program, such as for monitoring the operation status at constant intervals.

* 1/O Interrupt Tasks
An |/O interrupt task will be executed when an input to an Interrupt Input Unit connected to the CPU
Unit turns ON.

» External Interrupt Tasks
An external interrupt task will be executed when an interrupt is requested by an Special I/O Unit or
CPU Bus Unit.

* Input Interrupt Tasks (CJ2M CPU Units Only)
An input interrupt task will be executed when an input to a Pulse I/O Module connected to a CJ2M
CPU Unit turns ON.

» Extra Cyclic Tasks
Extra cyclic tasks are interrupt tasks treated as cyclic tasks. In this case, the purpose is not interrupt
processing, as is the case for other interrupt tasks, but to increase the number of cyclic tasks. Up to
128 cyclic tasks can be used. If extra cyclic tasks are used, however, up to 384 cyclic tasks can be
used.
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5 Understanding Programming

Task Task No. Execution condition Related settings
Power OFF Interrupt | 1 Turing OFF the CPU Unit » OFF interrupt tasks for PLC setup
Task
Scheduled Interrupt | 2 and 3 Each lapse of specific time on | *+ Use the MSKS(690) (SET INTER-
Tasks 0 and 171 internal timer of CPU Unit RUPT MASK) instruction to set the
interrupt interval. (1 to 9999)
» See Scheduled Interrupt Time Units in
PLC Setup. (10 ms/1.0 ms/0.1 ms)
1/0O Interrupt Tasks 0 | 100 to 131 Input bit from an Interrupt Input | « Use the MSKS(690) (SET INTER-
to 3172 Unit on the CPU Rack turning RUPT MASK) instruction to assign
ON inputs from Interrupt Input Units on
the CPU Rack.
External Interrupts 0 | O to 255 When requested by a Special None (always valid)
to 2553 I/O Unit or CPU Bus Unit on the
CPU Rack"3
Input Interrupt Tasks | 140 to 147 When an input to a Pulse I/0 * Use the MSKS(690) (SET INTER-
Module connected to a CJ2M RUPT MASK) instruction to unmask
CPU Unit turns ON or OFF or interrupts for the specified inputs.
when an incremental or decre-
mental counter counts out.
Extra Cyclic Tasks 0 | O to 255 Every cycle while in the task is | None (always valid)

to 255

in READY status. (Task Control
Instructions must be used.)

*1 The scheduled interrupt tasks cannot be used if synchronous unit operation is being used.

*2  The Interrupt Input Unit must be connected in the CPU Rack. I/O Interrupt Units connected elsewhere cannot
be used to request execution of I/O interrupt tasks.

*3 The Special /0 Unit or CPU Bus Unit must be connected in the CPU Rack. Units connected elsewhere cannot
be used to generate external interrupts.

El Precautions for Correct Use

Do not use SFC programs in interrupt tasks. They will not execute normally. SFC programs can
be used, however, if the interrupt tasks is executed as a extra cyclic task.

ST programs can be used in interrupt tasks.
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I Power OFF Interrupt Task

This task is executed when the power supply is interrupted. When the power supply is interrupted, the
Power Supply Unit will continue supplying 5 V of power to the CPU Unit for 10 ms, and the power OFF
interrupt tasks will be executed during that time. (If a CJ1W-PD022 Power Supply Unit is used, the
power will be supplied for only 1 ms, and so a power OFF interrupt task cannot be used.)

Cyclic task

]

\ l /

>~ Power— -
OFF
- N Power OFF interrupt task 1
CPU reset <+— -
O
I

® Interrupt Overhead Time for Power OFF Interrupt Task

The power OFF interrupt task is executed within 0.1 ms of the power being confirmed as being inter-
rupted.

Settings for Executing Power OFF Interrupt Task

Enable the power OFF interrupt task on the Timings/Synchronous Tab Page in the PLC Settings
Dialog Box of the CX-Programmer.

The power OFF interrupt task is disabled in the default PLC Setup at the start of cyclic task execu-
tion. To enable the power OFF interrupt task, clear the selection of the Power Off Interrupt disabled
Option in the PLC Setup.

In the default PLC Setup, the power OFF interrupt task will be stopped after 10 ms. The power OFF
interrupt task must be executed in less than 10 ms.

If a power OFF detection delay time is set in the PLC Setup, the power OFF interrupt task will be
stopped after 10 ms minus the power OFF detection delay time setting in the PLC Setup. In this
case, the power OFF interrupt task must execute in less than 10 ms minus the power OFF detection
delay time set in the PLC Setup.
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Example: If the power OFF detection delay time is set to 4 ms in PLC Setup, then execution time
must be less than 10 minus 4 ms, or 6 ms.

Power OFF interrupt task

Less than 10 ms minus the
| power OFF detection delay time

The default setting is 10 ms max.

END l

Note A power OFF condition is recognized when the power supply falls below 85% of the minimum rated voltage
(80% for DC power supplies), and the time it takes before the power OFF interrupt task actually executes is
the default power OFF detection time (10 to 25 ms for AC power supplies and 2 to 5 ms for DC power sup-
plies) plus the power OFF detection delay time in the PLC Setup (0 to 10 ms). Cyclic tasks will be executed
for this amount of time.

Power supply < 85% of the
minimum rated voltage (80%  Power OFF gggerii%t)
for DC power supplies) recognized
v Vv v a
Cyclic task Power OFF interrupt task Stop =
5

< »l »
< P <€ >

Default power OFF |10 ms minus the power
detection time plus 'OFF detection delay time

power OFF detection
delay time

® Restrictions on Using the Power OFF Interrupt Task

Execution Not Possible during Online Editing

The power OFF interrupt task will not be executed if power is interrupted during online editing.
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Instructions That Cannot Be Used in the Power OFF Interrupt Task

Some instructions cannot be used in the power OFF interrupt task, in addition to the instructions that
cannot be used in any interrupt tasks. For details, refer to 5-2-4 Designing Tasks.
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I Scheduled Interrupt Tasks

Tasks are executed at specified time intervals by using the timer in the CPU Unit. Up to two interrupt
tasks (interrupt tasks 2 and 3) can be used for scheduled interrupts 0 and 1.

Cyclic task

|7

Interrupt number 4 (Scheduled interrupt task 0)
will be executed at an interrupt interval (100 x

10 ms)
| —— I~ Scheduled interrupt time unit
in PLC Setup = 10 ms (0.01 s)

l Every second

Scheduled interrupt task
Cyclic task yi Interrupt (Interrupt task No. 2) is
executed once per second.

. Scheduled |nterrupt task 2

END ‘
! [END ]

® Interrupt Task Numbers and Interrupt Numbers

Interrupt number

Interrupt task No. (MSKS(690))

Scheduled interrupt 0 2 4
Scheduled interrupt 1 3 5

® Executing Scheduled Interrupt Tasks

Scheduled interrupt tasks are disabled when the CPU Unit operation is started. They can be
enabled by using the MSKS(690) (SET INTERRUPT MASK) instruction. The time interval for sched-
uled interrupt tasks is determined by setting of the scheduled interrupt time unit in the PLC Setup
and setting for the scheduled interrupt time specified with the operand when MSKS(690) is exe-
cuted.

+ Setting the Scheduled Interrupt Time Unit
Set the unit for the interrupt time that is set with MSKS(690) using the “Scheduled Interrupt Inter-
val” setting on the Timings/Synchronous Tab Page in the PLC Settings Dialog Box of the CX-
Programmer.

The unit can be set to 10 ms, 1.0 ms, or 0.1 ms. The default is 10 ms.

» Setting the Scheduled Interrupt Time Using MSKS(690)
Set the interval at which the scheduled interrupt task will be executed.

The unit can be set to between &1 and &9999 decimal (#0001 to #270F hex).

Example: If the scheduled interrupt time unit is set to 0.1 ms and the scheduled interrupt time is set
to &5 decimal, the time interval is 0.1 x 5 = 0.5 ms.

The minimum time intervals that can be set for scheduled interrupt tasks are as follows:
* CJ2H CPU Units: 0.2 ms
+ CJ2M CPU Units: 0.4 ms
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However, a high-speed interrupt function can be used with CJ2H CPU Units with unit version 1.1 or
later to set an interrupt interval of 0.1 ms for scheduled interrupt 0 (interrupt task 2). This setting can-
not be used for other interrupts. For details on the high-speed interrupts, refer to 10-2-6 High-speed
Interrupt Function.

El Precautions for Correct Use

« If you shorten the time interval for scheduled interrupts and increase the execution frequency
for scheduled interrupt tasks, be careful because the time until execution of cyclic tasks and
extra cyclic tasks is completed and the overall cycle time will increase.

* The scheduled interrupt tasks cannot be used if synchronous unit operation is being used.

® Interrupt Overhead Time for Scheduled Interrupt Tasks

The time from when the specified time set using MSKS(690) elapses until the interrupt tasks is actu-
ally executed is called the scheduled interrupt task startup time. The time it takes to return to the
processing that was interrupted after the interrupt task program has been executed is called the
cyclic task return time. The combination of the interrupt task startup time and the cyclic task return

time is called the interrupt overhead time. N
Time o
Item @
CJ2H CPU Units CJ2M CPU Units ]
Interrupt overhead time for | Interrupt task startup time 22 ps or 13 ps™ 30 us
scheduled interrupt tasks (27 us for unit version 1.0)
Cyclic task return time 11 us or 8 us™1 11 ps
(15 ps for unit version 1.0)

*1 Using High-speed interrupt function
Refer to 10-2-6 High-speed Interrupt Function for information on High-speed interrupt function.

® Resetting and Restarting with MSKS(690)

With CJ2M CPU Units, you can specify resetting the internal timer when you start a scheduled inter-
rupt with MSKS(690) (a “reset start”). This enables creating a consistent time until starting the first
interrupt without using CLI(691). When starting a scheduled interrupt, the scheduled interrupt time
(i.e., the interval between one interrupt and the next) is set using MSKS(690). However, the time
until the first time the scheduled interrupt task is started after MSKS(690) is executed depends on
the present value of the internal timer. Therefore, the time to the first interval would be inconsistent if
CLI(691) is not executed as well. For the CJ2M CPU Units, however, the internal timer can be reset
when starting, making the time to the first interrupt consistent even if CLI(691) is not executed.
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MSKS(690) Operand for Scheduled Interrupts

Operand Set value
N (interrupt identifier) | 4: Scheduled interrupt 0, normal operation (internal timer not reset, interrupt task 2)
5: Scheduled interrupt 1, normal operation (internal timer not reset, interrupt task 3)
14: Scheduled interrupt 0, reset start (CJ2M CPU Units only, interrupt task 2)
15: Scheduled interrupt 1, reset start (CJ2M CPU Units only, interrupt task 3)

® Reading the PV of Internal Timers with MSKR(692)

With the CJ2M CPU Units, the present value of the internal timer used to measure the scheduled
interrupt time can be read. Either the time that has elapsed until the scheduled interrupt is started or
the time since the previous scheduled interrupt can be read. MSKR(692) is used to read the present
value of the internal timer. The time unit is the same as the unit used for the scheduled interrupt
time, i.e., the Scheduled Interrupt Interval set in the PLC Setup.
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MSKR(692) Operand for Scheduled Interrupts

Operand Set value

N (interrupt identifier) 4: Read scheduled interrupt time (set value) for interrupt task O (interrupt task 2)
5: Read scheduled interrupt time (set value) for interrupt task 1 (interrupt task 3)

14: Read present value of internal timer for interrupt task 0 (CJ2M CPU Unit only,
interrupt task 2)

15: Read present value of internal timer for interrupt task 1 (CJ2M CPU Unit only,
interrupt task 3)

I I/O Interrupt Tasks

An /O interrupt task will be executed when an input to an Interrupt Input Unit turns ON. The maximum
number of tasks that you can create is 32 (interrupt task numbers 100 to 131).

® Executing Interrupt Tasks
To enable I/O interrupts, execute the MSKS(690) (SET INTERRUPT MASK) instruction.

Example: The following example shows execution I/O interrupt task 103 when interrupt input No. 3
of Interrupt Input Unit No. O (the leftmost of the two Units 0 and 1) is ON.

Interrupt Input Unit No. 0

1/O interrupt from Interrupt Input Unit No. 0

Interrupt input number:
Only 3 will be enabled.

Cyclic task

}7

The specified I/0 interrupt will be enabled
when the MSKS instruction is executed.

< T

©® N O WN-= O

Cyclic task - Interrupt

1/O interrupt task 103 15

‘

Interrupt Input Unit Numbers, Input Numbers, and I/O Interrupt Task Numbers

Interrupt Input Unit No.*1 Input No. 1/ interrupt task
0 0to 15 100 to 115
0to 15 116 to 131

*1 Interrupt Input Unit numbers are in order from 0 to 1 starting from the CPU Unit.

Interrupt Input Unit
CPUUnit 0 1 < Unit No.
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® MSKS(690)

To enable /O interrupt tasks, execute an MSKS(690) (SET INTERRUPT MASK) instruction in the
program of a cyclic task, and enable the interrupt for the specified interrupt number of the specified
Interrupt Unit.

Operand S (the Second Operand) of MSKS(690):

The bits of FFF7 hex correspond to the interrupt inputs of the Interrupt Input Unit. Interrupt input
numbers 0 to 15 correspond to bits 0 to 15.

Example:

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Ll b s L L T T L [ 1
F hex F hex F hex 7 hex

Example when the interrupt condition
is the third bit.

El Precautions for Correct Use

Do not enable unneeded /O interrupt tasks. If the interrupt input is triggered by noise and there
is not a corresponding interrupt task, a fatal error (task error) will cause the program to stop.
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® Interrupt Overhead Time for I/O Interrupt Tasks

The time from when the input bit of the Interrupt Input Unit (CJ1W-INTO01) turns ON (or OFF) until
the CPU Unit receives the interrupt signal depends on the hardware response time. The time from
when the interrupt signal is received until the 1/O interrupt task is actually executed is called the
interrupt task startup time in 1/O interrupt tasks. The time it takes to return to the processing before

interruption after the interrupt task program has been executed is called the cyclic task return time. @
The combination of the interrupt task startup time and the cyclic task return time is called the inter- &
rupt overhead time. =)
(]
. . c
Using an Interrupt Input Unit 2
W)
Time =
Item
CJ2H CPU Units CJ2M CPU Units
Hardware response (CJ1W-INTO01) Upward differentiation: 0.05 ms, Downward differentiation: 0.5
ms
Interruptoverhead | Interrupt task startup time 26 ps or 17 ps™1 31 us
time (30 ps for unit version 1.0)
Cyclic task return time 11 ps or 8 ps™1 10 ps
(15 ps for unit version 1.0)

*1 Using High-speed interrupt function
Refer to 10-2-6 High-speed Interrupt Function for information on High-speed interrupt function.

Note 1/O interrupt tasks can be executed during user program execution, /O refreshing, peripheral servicing, or
overhead processing. (An I/O interrupt task can also be executed even if an instruction is being executed.
The instruction will be interrupted.) An input interrupt will not be processed immediately if it occurs during
execution of an interrupt task. The current interrupt task will be executed to the end first, and then execution
of the new interrupt will be started after the cyclic task return time and interrupt task startup time have
expired.
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Input f

.~ Input ON delay time

‘ |
(Interrupt Input Unit retrieval) ﬂ 1 Ready for next
: \ ~interrupt Input Unit retrieval

Interrupt task execution | }
"1 /O interrupt task Ladder program ' Cyclic task

interrupt response time ~ execution time return time

Cycle execution task execution ‘
(main program)

I External Interrupts

Interrupt processing is performed at the CPU Unit in PLCs containing Special I/O Units or CPU Bus
Units. Settings do not have to be made at the CPU Unit unless the program contains an external inter-
rupt task for a particular task number. The Special I/O Unit or CPU Bus Unit must be connected in the

CPU Rack to enable external interrupts.

Receiving external interrupt tasks is always enabled. The maximum number of tasks is 256 (interrupt

task numbers 0 to 255).
Example: External Interrupt from a CJ1W-CT021 High-speed Counter Unit

. Specifies )
CPU Unit external interrupt CJIW-CTO021
Cyclic task task number and
yere e requests Data
interrupt — ——| «—
< processing.

Interrupt task
L

I/O memory

VN

To communicate to the CPU Unit the status information for the two external control inputs and 32 out-
puts of this Unit for other than 1/O refreshing, set the external control inputs or outputs so that they trig-

ger the external interrupt task.

El Precautions for Correct Use

Do not use the same number for more than one interrupt task.

If an external interrupt task (0 to 255) has the same number as a power OFF task (task 1),
scheduled interrupt task (task 2 or 3), or I/O interrupt task (100 to 131), the interrupt task will be

executed for either interrupt condition (external interrupt or the other interrupt condition).

® External Interrupts from Pulse I/0 Modules

When a Pulse I/O Module is used with a CJ2M CPU Unit, external interrupt tasks can be executed
based on the results of comparison for high-speed counter inputs. With target comparison, the com-
parison conditions (target values and counting directions) are registered in the CTBL(882) compari-
son table along with the corresponding interrupt task number. The specified interrupt task will be

executed when the high-speed counter PV matches the registered target value.
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With range comparison, the comparison conditions (upper and lower limits and entering or leaving
the range) are registered in the CTBL(882) comparison table along with the corresponding interrupt
task numbers. The specified interrupt task will be executed when a comparison condition is met.

® Overhead Time for External Interrupt Tasks

For external interrupt tasks, the time until the CPU Unit receives the interrupt signal depends on the
type of Unit or Board (i.e., Special I/O Unit or CJ-series CPU Bus Unit) that requests execution of the
external interrupt task from the CPU Unit and the service type of the interrupt request. For details,
refer to the relevant Unit manual.

The interrupt overhead time after the CPU Unit receives the interrupt signal is the same as for I/O
interrupt tasks.

I Input Interrupt Tasks (CJ2M CPU Units Only)

When an input to a Pulse 1/0 Module connected to a CJ2M CPU Unit is being used as an interrupt
input, an interrupt task will be executed when the input turns ON or OFF (called Direct Mode) or when
the incremental or decremental counter counts out (called Counter Mode). The interrupt task that is
executed for each input is fixed and cannot be changed (interrupt tasks 140 to 147). The SET INTER-
RUPT MASK instruction (MSKS(690)) is used to enable interrupts and set the operating mode to Direct
Mode or Counter Mode.
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I Extra Cyclic Tasks

An interrupt tasks can be executed every cycle, just like the normal cyclic tasks. Extra cyclic tasks
(interrupt task numbers 0 to 255) are executed starting at the lowest task number after execution of the
normal cyclic tasks (cyclic task numbers 0 to 127) has been completed. The maximum number of extra
cyclic tasks is 256 (Interrupt task numbers: 0 to 255).

EI Precautions for Correct Use

Do not use task numbers assigned to extra cyclic tasks for interrupt tasks. An extra cyclic tasks
with the same task number as a power OFF interrupt task, a scheduled interrupt task, or an I/O
interrupt task will be executed both as an extra cyclic task and as an interrupt task.
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Note 1 TKON(820) and TKOF(821) can be input and executed in an extra cyclic task, but they will not be exe-
cuted when the task is executed as an interrupt task.

2 The differences between normal cyclic tasks and extra cyclic tasks are listed in the following table.

ltem Extra cyclic tasks

Normal cyclic tasks

Activating at startup

Setting is not possible.

Set from CX-Programmer

Task Flags Not supported. Supported. (Cyclic task numbers 0
to 127 correspond to Task Flags
TKO000 to TK127.)

Initial Task Execution Flag Not supported. Supported.

(A200.15) and Task Start Flag
(A200.14)

Index (IR) and data (DR) register
values

Not defined when task is started
(same as normal interrupt tasks).
Values at the beginning of each
cycle are undefined. Always set
values before using them. Values
set in the previous cycle cannot be
read.

Undefined at the beginning of oper-
ation. Values set in the previous
cycle can be read.
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5-2-4 Designing Tasks

5-30

I Guidelines

Task design is important to build a system with a high degree of reliability and easy maintenance. Pay
attention to the following points.

+ Divide programming into tasks based on the following.

» Consider specific conditions for execution and non-execution with an understanding of status
transitions.

» Consider the presence or absence of external I/0.
» Consider functions and personnel in charge.

« Consider execution in order of priority. Separate processing into cyclic and interrupt tasks. Assign
the lowest number to the task with the highest priority.

Example 1: Designing Tasks by Function and Personnel in Charge.

Error processing Person D

Communications

Person B part 2

Initial processing Machining Person B part 1

Main processing Materials supply Person A

Break down Break down Break down by
by function by process personnel in charge

Example 2: Designing Tasks by Execution Priority
Allocate lower numbers to control tasks than to processing tasks.

Break down by function

A
Interrupts
2 ¥
S 2
= E} Input R Ovetralll ‘Error processing ‘ Output | 2
2 a— process- > ?r?\r; ;o processing a
t T in ; 3
5 g 9 » include ‘Sequence control ‘ L5 O
s o error g
= »| processing ‘Analog control ‘ Ly
’ in some 5
cases) ‘Man-machine interfacing ‘

Break down by execution and non-execution conditions

» Break down and design programs to ensure autonomy. Keep the amount of data exchanged between
tasks to an absolute minimum.

Organize the 1/0 memory used by all tasks and the I/O memory used only in individual tasks. Orga-
nize and allocate a range of I/O memory for use only by each task.
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Used by All Tasks

DO to D19999
W0.0 to W199.15

Task 0

Task 1

Task 2

D20000 to D24999
W200.0 to W299.15

D25000 to D29999
W300.0 to W399.15

D30000 to D31999
W400.0 to W499.15

DM Area

DO to D19999

Used by all tasks.

WO0.0 to W199.15

Work Area

Used by all tasks.

D20000 to D24999 Task 0 W200.0 to W299.15 Task 0
D25000 to D29999 Task 1 W300.0 to W399.15 Task 1
D30000 to D31999 Task 2 W400.0 to W499.15 Task 2
D32000 to D32767 Not used W500.0 to W511.15 Not used

» Use one task to start and stop other tasks and thus control the overall user program.
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Good Example: Define a master-slave relationship between tasks.

Task 1 (slave)

A 4

Task
?:T?:Satgsmem »| Task 2 (slave)
(é)]
N
Task 3 (slave) EN
&
Bad Example: Control is difficult if starting and stopping tasks is performed in a disorganized man- é
ner. E
.
[2]
&
Task 0 » Task 1
4 A
A
Task 2 ¢— Task3

+ Allocate lower numbers to high-priority interrupt tasks.

» Atask in READY status will be executed in subsequent cycles as long as the task itself or another
task does not change it to STANDBY status. Be sure to insert a TKOF(821) (TASK OFF) instruction
for other tasks if processing is to be branched between tasks.

» Use the Initial Task Execution Flag (A200.15) or the Task Start Flag (A200.14) in the execution condi-
tion to execution instructions to initialize tasks. The Initial Task Execution Flag will be ON during the
first execution of each task. The Task Start Flag each time a task enters READY status.
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@ Additional Information

Global Subroutines

With regular subroutine instructions, it is not possible to call a subroutine in one task from a dif-
ferent task. Global subroutines can be created in interrupt task number 0, and these subroutines
can be called from any cyclic task (including extra cyclic tasks).

The GSBS instruction is used to call a global subroutine. The subroutine number must be
between 0 and 1,023. The global subroutine is defined at the end of interrupt task number 0 (just
before END(001)) between the GSBN and GRET instructions.

Global subroutines can be used to create a library of standard program sections that can be
called whenever necessary.

Because global subroutines are placed only within interrupt task number 0, they are executed as
cyclic tasks, and not as interrupt tasks.

Because of this, if an interrupt is triggered while a global subroutine is under execution, the inter-
rupt task temporary interrupts the execution of the global subroutine and the task is executed.

After the execution of the task, the process resumes the execution of the global subroutine from
the last breakpoint.

Cyclic task (including extra

cyclic task) Interrupt task O
— GSBS
: |—°a=”; GSBN
[ n | n=0to 1,023
Execution Global
> subroutine
(shared
subroutine used
for standard
Return programming)
GRET
‘_E/—, END
Multiple tasks Cyclic task (iﬁcluding extra
cyclic task)

Call
B

Return

7
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I Flags Related to Tasks

® Flags Related to Cyclic Tasks
The following flag work only for normal cyclic tasks. They do not work for extra cyclic tasks.

Task Flags (TK000 to TK127)

Use this flag to check if the task is being presently being executed. A Task Flag is turned ON when a
cyclic task is in READY status and is turned OFF when the task is in DISABLED (INI) or in
STANDBY (WAIT) status. Task numbers 00 to 127 correspond to TKOOO to TK127.

«—— Cycle > Cycle ———e¢—;g— Cycle —0u
Task 3 |DISABLED READY READY STANDBY

Task Flag TKOOS3 for task 3

Note Task Flags are used only with cyclic tasks and not with interrupt tasks. For interrupt tasks, use flags related
to the interrupt tasks, such as word A440 (Maximum Interrupt Task Processing Time) or word A441 (Interrupt
Task with Maximum Processing Time). Refer below for information on flags related to interrupt tasks.
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Initial Task Execution Flag (A200.15)

Use this flag to perform initial processing only once during operation. It will turn ON the first time a
task is executed and will turn OFF when execution of the task has been completed.

READY status READY status
Task DISABLED STANDBY o
ask n status status R
...................................... kN
|w)
@
| 28
Initial Task cg
Execution Flag | e
@
(A200.15) 4
©
[2]
28
[2]

Start of operation

Initial Task Execution Flag

A200.15 Initializing

% }7 processing

N

The Initial Task Execution Flag will turn ON when a task is executed the first time. Use this flag to
trigger initializing processing.

Note Even though a STANDBY cyclic task is changed back to READY status using the TKON(820) instruction,
this is not considered an initial execution, and the Initial Task Execution Flag (20015) will not turn ON again.

Use the Task Start Flag (A200.14).

CJ2 CPU Unit Software User’s Manual 5-33



5 Understanding Programming

5-34

Task Start Flag (A200.14)

The Task Start Flag turns ON whenever cyclic task status changes from STANDBY status to READY
status (whereas the Initial Task Execution Flag (A200.15) turns ON only once, the Task Start Flag
will turn ON every time the status changes from STANDBY status to READY status).

Ready Ready

Task n Disabled Disabled

Task Start Flag _l _l

Task Start Flag Task Start Flag

A200.14 A200.14
Initialization ’ Initialization

,{ }7 — | processing 7{ }7 ————— processing

R B

The Task Start Flag can be used to perform initialization processing whenever a task goes from
STANDBY to READY status, i.e., when a task on STANDBY is enabled using the TKON(820)
instruction.

Interrupt Task Flags and Words

Maximum Interrupt Task Processing Time (A440)"

The maximum processing time for an interrupt task is stored in binary data in 0.1-ms units and is
cleared at the start of operation.

Interrupt Task with Maximum Processing Time (A441)"

The interrupt task number with maximum processing time is stored in binary data. Here, 8000 to
80FF hex correspond to task numbers 00 to FF Hex.

This data is cleared at the start of operation.

Duplicate Refresh Error Flag (Nonfatal Error) (A402.13)

If Duplicate Refresh Error Detection is enabled in the PLC Setup, the Duplicate Refresh Error Flag
will turn ON if a duplicate refresh error occurs.

* The values in words A440 and A441 will not be valid if High-speed interrupt function is enabled in the PLC Setup.
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Duplicate Refresh Error Cause Flag (A426.15)/Task Number Generating the
Duplicate Refresh Error (A426.00 to 426.11)

A402.13 Interrupt Task Error Description A426.15 A?zsé(:(?l L2
Interrupt Task If Duplicate Refresh Error Detection is enabled in 1 (ON) The unit number

Error

(when Interrupt
Task Error Detec-
tion is enabled in
the PLC Setup)

the PLC Setup, the Duplicate Refresh Error Flag

will turn ON if the following conditions occur for the

same Special I/0 Unit.

* There is a conflict between an IORF, FIORF,
IORD, or IOWR instruction executed in the inter-
rupt task and an IORF, FIORF, IORD, or IOWR
instruction executed in the cyclic task.

» There is a conflict between an IORF, FIORF,
IORD, or IOWR instruction executed in the inter-
rupt task and the CPU Unit's I/O refreshing (END
refreshing).

When a Special I/0 Unit's Cyclic Refreshing is

enabled in the PLC Setup, and an IORF, FIORF,

IORD, or IOWR instruction is executed for the

same Special I/0 Unit, there will be duplicate

refreshing and an Interrupt Task Error will occur.

of the Special I/0
Unit being
refreshed will be
stored in 12 bits of
binary data (unit
No. 0 to 95: 000
to 05F Hex).

Task Number when Program Stopped (A294)

The type of task and the current task number when a task stops execution due to a program error
will be stored as follows:

Type

A294

Interrupt task

8000 to 80FF Hex (correspond to interrupt
task numbers 0 to 255)

Cyclic task

0000 to 007F Hex (correspond to task num-
bers 0 to 127)

® Flags Related to All Tasks

Task Error Flag (A295.12)

The Task Error Flag will turn ON if one of the following task errors occurs.
» No cyclic tasks are READY during a cycle.

» The program allocated to a cyclic task (including extra cyclic tasks) does not exist. (This situation
will not occur when using the CX-Programmer.)

* No program is allocated to an activated interrupt task (including extra cyclic tasks).

Task Number When Program Stopped (A294)

The type of task and the current task number when a task stops execution due to a program error
will be stored as follows:

Type

A294

Cyclic task

bers 0 to 127)

0000 to 007F Hex (correspond to task num-

Interrupt task (including

extra cyclic task)

8000 to 80FF Hex (correspond to interrupt
task numbers 0 to 255)

This information makes it easier to determine where the fatal error occurred, and it will be cleared
when the fatal error is cleared. The program address where task operation stopped is stored in A298
(rightmost bits of the program address) and in A299 (leftmost bits of the program address).

CJ2 CPU Unit Software User’s Manual

5-35

sysel z-g

syse] Buubiseq -z-G




5 Understanding Programming

I Precautions

® Instruction Usage Restrictions

Instructions That Must Be in the Same Task

The following instructions must be placed in the same task.

Mnemonic Instruction

JMP/JME JUMP/JUMP END

CJP/JME CONDITIONAL JUMP/JUMP END

CJPN/JME CONDITIONAL JUMP NOT/CONDITIONAL JUMP END

JMPO/JMEO MULTIPLE JUMP/JUMP END

FOR/NEXT FOR/NEXT

IL/ILC INTERLOCK/INTERLOCK CLEAR

SBS/SBN/RET SUBROUTINE CALL/SUBROUTINE ENTRY/SUBROUTINE RETURN
(If the global subroutine instructions (GSBS(750), GSBN(751), and GRET(752))
are used, the subroutine can also be called from another task.)

MCRO/SBN/RET MACRO/SUBROUTINE ENTRY/SUBROUTINE RETURN

BPRG/BEND BLOCK PROGRAM BEGIN/BLOCK PROGRAM END

STEP/STEP STEP DEFINE

Instructions That Are Not Allowed in Interrupt Tasks

The following instructions cannot be placed in interrupt tasks. Any attempt to execute one of these
instructions in an interrupt task will cause the Error Flag (P_ER) to turn ON and the instruction will
not be executed. The following instructions can be used if an interrupt task is being used as an extra

cyclic task.
Mnemonic Instruction

TKON TASK ON
TKOF TASK OFF
STEP STEP DEFINE
SNXT STEP NEXT
STUP CHANGE SERIAL PORT SETUP
DI DISABLE INTERRUPT
El ENABLE INTERRUPT

SFCON, SFCOFF, SFCPR,
SFCPRN

SFC Task Control Instructions

» The operation of the following instructions is unpredictable in an interrupt task: HUNDRED-MS
TIMER: TIM and TIMX(550), TEN-MS TIMER: TIMH(015) and TIMHX(551), ONE-MS TIMER:
TMHH(540) and TMHHX(552), TENTH-MS TIMER: TIMU(541) and TIMUX(556), HUNDREDTH-
MS TIMER TIMUH(544) and TIMUHX(557), ACCUMULATIVE TIMER: TTIM(087) and
TTIMX(555), MULTIPLE OUTPUT TIMER: MTIM(543) and MTIMX(554), LONG TIMER:
TIML(542) and TIMLX(553), TIMER WAIT: TIMW(813) and TIMWX(816), HIGH-SPEED TIMER

WAIT: TMHW(815) and TMHWX(817), PID CONTROL: PID(190), and FAILURE POINT DETEC-
TION: FPD(269).

+ In addition to the above, the following instruction cannot be used in the power OFF interrupt task.
The Error Flag (P_ER) will not turn ON if these instructions are used in the power OFF interrupt
task. The instruction will not be executed.

READ DATA FILE: FREAD(700), WRITE DATA FILE: FWRIT(701), WRITE TEXT
FILE(TWRIT(704)), NETWORK SEND: SEND(090), NETWORK RECEIVE: RECV(098),
DELIVER COMMAND: CMND(490), TRANSMIT: TXD(236), RECEIVE: RXD(235), PROTOCOL
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MACRO: PMCR(260), EXPLICIT MESSAGE SEND: EXPLT(270), EXPLICIT GET ATTRIBUTE:
EGATR(271), EXPLICIT SET ATTRIBUTE: ESATR(272), EXPLICIT WORD READ: ECHRD(273),
EXPLICIT WORD WRITE: ECHWR(274), TRANSMIT VIA SERIAL COMMUNICATIONS UNIT:
TXDU(256), RECEIVE VIA SERIAL COMMUNICATIONS UNIT: RXDU(255), INTELLIGNET I/O
READ: IORD(222), and INTELLIGNET I/0 WRITE: IOWR(223).

» The following instructions cannot be used in interrupt tasks when high-speed interrupts are
enabled in the PLC Setup of a CJ2H CPU Unit. An error will occur if any of them are executed.

SELECT EM BANK (EMBC(281)), NETWORK SEND (SEND(090)), NETWORK RECEIVE
(RECV(098)), DELIVER COMMAND (CMND(490)), PROTOCOL MACRO (PMCR(260)), TRANS-
MIT VIA SERIAL COMMUNICATIONS UNIT (TXDU(256)), RECEIVE VIA SERIAL COMMUNICA-
TIONS UNIT (RXDU(255)), EXPLICIT MESSAGE SEND (EXPLT(720)), EXPLICIT GET
ATTRIBUTE (EGATR(721)), EXPLICIT SET ATTRIBUTE (ESATR(722)), EXPLICIT WORD READ
(ECHRD(723), and EXPLICIT WORD WRITE (ECHWR(724))

An instruction processing error will also occur for table data processing instructions, character
string processing instructions, or data shift instructions if background processing is specified in the
PLC Setup.

% Additional Information

Relationship of Tasks to Timer Operation

Timer instructions operate as follows:

» Timer Numbers 0 to 2047
Timer present values will continue to be updated even if the task containing the timer is
changed to STANDBY status or is returned to READY status. If the task containing an active
TIM instruction goes to STANDBY status and the present value is 0 when the task returns to
READY status, the Completion Flag will turn ON as soon as the TIM instruction is executed.
(Completion Flags for timers are updated only when the instruction is executed.) The present
value will continue to be updated.

» Timer Numbers 2048 to 4095
The present values of timers that have been started in a task will not be updated while the task
is in STANDBY status. There is a setting in the PLC properties, however, that can be used to
enable the same operation for timers 2048 to 4095 as for timers 0 to 2047.

Relationship of Tasks to Condition Flags

All Condition Flags will be cleared before execution of each task. Therefore Condition Flag sta-
tus at the end of task 1 cannot be read in task 2. CCS(282) and CCL(283) can be used to read
Condition Flag status from another part of the program, e.g., from another task.

® Precautions on Interrupt Tasks

Interrupt Task Priority

Execution of another interrupt task will be stopped to allow the power OFF interrupt task to execute.
The CPU Unit will be reset, but the stopped interrupt task will not be executed after the execution of
the power OFF interrupt task.

The priority for other interrupt tasks is described in the following sections.

Multiple Interrupts Occurring Simultaneously

Interrupt tasks other than power OFF interrupt tasks will be executed in the following order of priority
whenever multiple interrupts occur simultaneously.

I/O interrupt tasks > External interrupt tasks > Input interrupt tasks* > High-speed counter target
matches* > Scheduled interrupt tasks
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Each of the various types of interrupt task will be executed in order starting from the lowest number
if more than one occurs.

If target value matches occur for more than one high-speed counter,* the interrupt tasks will be exe-
cuted in ascending order of the high-speed counter numbers.

* Supported only when a Pulse 1/0 Module is used with a CJ2M CPU Unit.

Interrupt during Interrupt Task Execution

If an interrupt occurs while another interrupt task is being executed, the task for the interrupt will not
be executed until the original interrupt finishes executing.

@ Additional Information

If you do not want a specific 1/O interrupt task number to be saved and executed for the CPU
Unit when it occurs while another interrupt task is being executed, execute the CLI (CLEAR
INTERRUPT) instruction from the other interrupt task to CLEAR the interrupt number saved
internally. Scheduled interrupts and external interrupts cannot be cancelled.

@ Additional Information

Only one interrupt will be recorded in memory for each interrupt task. Because of this, if another
interrupt that is the same as the one already recorded is triggered, the newly triggered interrupt
will be ignored and will not be recorded. The recorded interrupt will be cleared at the execution of
the beginning of the interrupt task. Because of the low order of priority of scheduled interrupts
and because that only one interrupt is recorded at a time, it is possible for a scheduled interrupt
to be skipped.

Interrupt timing for 1
scheduled interrupt tasks M (2) X Not recorded (3)

@)

Clear 3 A

Record an interrupt M

External
interrupt

task |
Executed Execute ! V

task

Scheduled (1) 2
interrupt
task

® Application Precautions

Executing IORF(097), FIORF(225), IORD(222), or IOWR(223) for a Special /0 Unit

If a Special /0 Unit is being used and IORF(097), FIORF(225), IORD(222), or IOWR(223) will be
executed from an interrupt task, always disable cyclic refreshing for that Special I/O Unit in the PLC
Setup.

If a Special I/O Unit is being refreshed by cyclic refreshing or an I/O refreshing instruction, a dupli-
cate refresh error will occur if you try to refresh the same Special I/O Unit with an IORF(097) or
FIORF(225) instruction in an interrupt task or if an attempt is made to read/write data for the same
Special I/O Unit with an IORD(222) or IOWR(223) instruction. In this case, the IORF(097),
FIORF(225), IORD(222), or IOWR(223) instruction will not be executed, but the Error Flag (P_ER)
will not be turned ON. Cyclic refreshing will be performed normally.

If Duplicate Refresh Error Detection is enabled in the PLC Setup when a duplicate refresh error
occurs, A402.13 (Duplicate Refresh Error Flag) will turn ON and the unit number of the Special I/O
Unit will be stored in A426 (Duplicate Refresh Error Task Number).
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® Prohibiting Interrupts during Specific Processing with Cyclic Tasks
Processing will be interrupted and the interrupt task will be executed if an interrupt occurs during in
the following.
» While an instruction is being executed
* During Basic I/0 Unit or Special I/O Unit refreshing
 During peripheral servicing

Ensuring Data Concurrency between Cyclic and Interrupt Tasks

Data may not be concurrent if a cyclic task and an interrupt task are reading and writing the same

I/0O memory addresses. Use the following procedure to disable interrupts during memory access by

cyclic task instructions.

* Immediately prior to reading or writing by a cyclic task instruction, use a DI(693) (DISABLE
INTERRUPT) instruction to disable execution of interrupt tasks.

* Use an EI(694) (ENABLE INTERRUPT) instruction immediately after processing in order to
enable interrupt task execution.

Cyclic task

e

sysel z-g

Disabled
<—+ Interrupt task

Reading and writing I/0
memory common to
interrupt tasks.

Enabled
<€—— Interrupt task

Processing with interrupt task
execution enabled

-~

Problems may occur with data concurrency even if DI(693) and EI(694) are used to disable interrupt
tasks during execution of an instruction that requires response reception and processing (such as a
network instruction or serial communications instruction).

syse] Buubiseq -z-G

@ Additional Information

Execution of the BIT COUNTER (BCNT), BLOCK SET (BSET), and BLOCK TRANSFER
(XFER) instructions will not be interrupted for execution of interrupt task, i.e., execution of the
instruction will be completed before the interrupt task is executed, delaying the response of the
interrupt. To prevent this, separate data processing for these instructions into more than one
instructions, as shown below for XFER.

XFER Processing XFER
2100 separated. 250
DO DO
D30000 D30000
XFER instruction is Interrupts are
not interrupted. possible as soon as
execution of XFER
has been completed.
XFER
—> 350
D50
D30050
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5-3 Sections

5-3-1 Overview of Sections

Programs can be created and displayed in sections with the CX-Programmer to divide programming
into functional units. Any program in a task can be divided into sections. Using sections improves pro-
gram legibility and simplifies editing.
+ Clearer Processing
A section can be given any name to indicate the process or control performed in that section
« Easy Editing
The order of sections can be changed by dragging and dropping them with the mouse, and sections
can be copied and pasted.

* Unlimited Use
There is no limit to the number of sections that can be created per program.
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[Program Mame : Pressure_Transducing]

2 [Section Mame : Troubleshooting]
\ Detecting Data Error
AdDataErr
The ladder program in each section can be
displayed by double-clicking the icon. | |

Address or value: | Comment: |

ll |+

Froject £
Far Help, press F1 [ [NewPLE1 - OFfline [ [ fungoo, -1) - 100% | rUM

® Number of Sections

There is no limit to the number of sections that you can use. Also, as previously, it is possible to cre-
ated a program with only one section.

® Order of Section Execution

Section are executed in the order they appear in the project tree (i.e., top to bottom). Program
addresses automatically continue consecutively in the order the tasks are executed. The rung num-
ber starts from 0 in each section.
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® Section Names

The section name will be “Section[J” with serial numbers starting from 1 automatically allocated as
the suffix. The names can be changed using user definitions.

® Advantages of Dividing Programs into Sections

Dividing programming into sections offers the following advantages.

* Programming can be uploaded from the CPU Unit one section at a time. If one section of the pro-
gramming is uploaded in advance, the time required to start online editing will be shortened. Only
one section of the program can be downloaded at a time for online editing. It is also not possible
to download sections one at a time.

» Sections can be moved to change the order of execution of the overall program, they can be
moved to other programs, and they can be copied on the project tree.

This enables standardizing programming modules that are smaller than the overall program.

® File Memory Files Related to Sections

Sections are included in the CX-Programmer project file (.CXP). The section names, section com-
ments, and program comments for one CPU Unit are stored in the program index file (PRO-
GRAMS.IDX).

suonoag ¢-g

@ Additional Information

Tasks are used to control whether task program are executed. On the other hand, sections are

divisions created at a lower level in user-defined programs. Sections are created mainly to make

programming easier to understand, as in the following application examples.

« Initial processing and main processing can be divided into different sections in one task when
the same processing is required whenever the task is executed.

» The normal program area and subroutines can be divided into sections.
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5-4

Function Blocks

5-4-1

5-42

Function Blocks

A function block (FB) is a basic program element containing the programming for a standard processing
function that has been defined in advance. Once you have created function blocks and saved them in a
library, you can use them in programming simply by selecting the function blocks that are required for
the system, placing them in the program, and setting I/O parameters. Excellent function blocks can
greatly improve the efficiency of program development.

OMRON function blocks conform to IEC 61131-3.

Once function blocks have been
created, they can be used in a
variety of programs.

Program for Device A

O —
—

Rack B
parameters —

Algorithms do not need to be
verified for function blocks that
are already completed.

Rack A — —
parameters _|

Simply set the parameters for
each of the devices.

® Features of Function Blocks

* Reusability
A function block can be saved in a library so that it can be easily reused. Once the programmer
understands the function blocks, the programmer can use them simply by setting parameters. This
greatly improves programming efficiency.

* Reduced Debugging Work
Reusing high-quality function blocks that have already been debugged eliminates the need to debug
them again and thereby reduces debugging work.

» Data Protection
The variables inside a function block cannot be accessed directly from the outside, so the data is pro-
tected. (Data will not be changed unintentionally.)
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5-4-2 Features of Function Blocks

® Entering Addresses for Function Blocks

Addresses in function blocks are generally entered by using variables rather than the actual physical
addresses. The programmer uses these variables to set the parameters (i.e., addresses or values).
The address used for each variable is automatically allocated by the CX-Programmer every time a
function block is placed in the program.

® Nesting

A function block can be nested within another function block. Up to eight nesting levels are possible,
including calling the first function block.

® Smart FB Library

The Smart FB Library is a set of function blocks that improve operation between OMRON PLC Units
and FA components. It is not necessary to create a ladder program to use basic Unit and FA compo-
nent functions.

® Online Editing of FB Definitions

FB definitions can be changed during operation, so FB definitions can be edited quickly during debug-
ging. In addition, FBs can be used with confidence even in equipment that must operate 24 hours/day.

syoo|g uondung p-g

® Protecting FB Definitions

It is possible to prevent unauthorized manipulation, editing, or misappropriation of the program by set-
ting passwords for the function block definitions allocated in the project file and protecting the defini-
tions based on their purpose.

® FB Generation Function

Existing PLC programming can be reused by easily converting it to FBs.
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5-4-3 Function Block Specifications

5-44

Item

Specifications

Defining and creat-
ing function blocks

Number of function
block definitions

CJ2H-CPUGL(-EIP) or CJ2M-CPUS5/014: 2,048 max.

CJ2M-CPUO3/02/001: 256 max.

Function block
names

64 characters max.

Variables Variable names 15,000 characters max.
Variable types Input variables (Inputs), output
variables (Outputs), input-out-
put variables (In Out), internal
variables (Internals), and exter-
nal variables (Externals)
Number of variables used in a Maximum number of variables
function block (not including per function block definition
internal variables, external vari- |, Input-output variables: 16
ables, EN, and ENO) max.
* Input variables + input-output
variables: 64 max.
» Output variables + input-out-
put variables: 64 max.
Allocation of addresses used by | Automatic allocation (The alloca-
variables tion range can be set by the
user.)
Actual address specification Supported
Array specifications Supported (one-dimensional
arrays only and only for internal
variables and input-output vari-
ables)
Language Function blocks can be created in ladder programming language or
structured text.
Creating instances | Number of CJ2H-CPUGLI(-EIP) or CJ2M-CPUI5/14: 2,048 max.
instances CJ2M-CPULI3/02/]1: 256 max.

Instance names

15,000 characters max.

FB Program Area

20K steps

Supported only by the CJ2M CPU Units. This area is used to store

function block definitions.

Storing function
blocks as files

Project files

The project file (.cxp/cxt) includes function block definitions and

instances.

Program/network
symbol files

The file memory program file (*.obj) includes function block defini-

tions and instances.

Function block
library files

Each function block definition can be stored as a single file (.cxf) for

reuse in other projects.

I Number of Steps Used by Function Blocks

When function blocks are used, memory is required for the following two items:

1. Function block definitions

2. Instance generation processing when function blocks are pasted into the user program as function

block instances

Therefore, the number of steps used in memory will increase with the number of instances of function

blocks created in the program (item 2).
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I Memory Areas Used for Function Blocks

The area of memory used for function blocks depends on the model of CJ2 CPU Unit that is used, as
described in the following table.

The CJ2M CPU Units have a special area called the FB Program Area to store function block defini-
tions. The CJ2H CPU Units do not have this area.

CPU Unit Models Memory areas used for function blocks
CJ2H CJ2H-CPU6-EIP User Program Area
CJ2H-CPUBO
CJ2M CJ2M-CPU3O Creating instances of function blocks (i.e., calling function block defini-

CJ2M-CPU1O tions and transferring parameters) uses user program memory.

Function block definitions use memory in the FB Program Area, a spe-
cial area for function blocks. If the capacity of the FB Program Area is
exceeded, the user program area is used.

I Checking Function Block Memory Usage

Select View — Memory View from CX-Programmer version 9.0 or higher.

syoo|g uondung p-g

The following Memory View Dialog Box will be displayed.

® When the PLC Model (“Device Type”) Is a CS/CJ-series PLC (Unit Version 3.0
or Later) Other Than the CJ2M

Memory View x|
LIk Function Block
Used UM: Uszed FB: Uszed #:

1479 Steps [ estimate | 3134 Steps 4
Free UM: Free FB: Free #:

9785 Stepsz [ estimate | 127938 Steps 1020

Total: Total: I an
11264 Steps 121072 Steps 1024

suoneoloads ¥o0|g UoRoUNS €-4-G

® When the PLC Model (“Device Type”) Is the CJ2M

Memory View

LM
Uzed LM:
703 Steps

Free LIk:
E17E1 Steps

Tatal:
E2464 Steps

Function Block
Define #:
2[SFC: B)/2048

Instance #:
4/2048

Uzed FB Program Area:
3E2/20480 Steps

Used FB Source:
963/1048064 Bytes

@ Additional Information

Refer to the CX-Programmer Operation Manual (Cat. No. W446) for details on the Memory View

Dialog Box.
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I Calculating the Number of Steps Used by Function Blocks

® CJ2H CPU Unit

Use the following formula as a guide to the number of steps used by function blocks.

Number of steps used

= Number of instances x (Call part size m + 1/O parameter transfer part size n x Number of parameters) + Number
of instruction steps in the function block definition p (See note.)

Note Memory will not be used for the number of instruction steps in the function block definition (p) in the second
and later instances when the same function block definition is created in multiple locations (i.e., for multiple
instances). Therefore, in the above equation, the number of instruction steps in the function block definition
(p) is not multiplied by the number of instances.

Items Number of steps
m Call part 52 steps
n 1/0 parameter transfer | 1-bit (BOOL) input symbol or output symbol 6 steps
part output sym- | 6 steps

The data types are
indicated in parenthe-

1-word (INT, UINT, WORD) input symbol or
bol

2-word (DINT, UDINT, DWORD, REAL) input symbol or | 6 steps

ses. output symbol
4-word (LINT, ULINT, LWORD, LREAL) input symbol or | 18 steps
output symbol
1/0 symbols 6 steps

p Number of instruction | The total number of instruction steps (same as standard user program) + 11
steps in function block | steps.
definition
Example

Five input symbols with a 1-word (INT) data type, five output symbols with a 1-word (INT) data type,
and a function block definition with 100 steps:

Number of steps for 1 instance = 52 + (5 + 5) x 6 steps + 100 steps + 11 steps = 223 steps

If the function block is written in the standard text language, the actual number of steps cannot be cal-
culated. The number of instruction steps in a function block definition can be checked in the properties

of the function block definition.

@ Additional Information

For function block specifications, notation methods, and input procedures, refer to the CX-Pro-
grammer Operation Manual: Function Blocks and Structured Text (Cat. No. W447).
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® CJ2M CPU Unit

Use the following formula as a guide to the number of steps used by function blocks.

User memory usage (Number of steps used)
= Number of instances x (Call part size m + 1/O parameter transfer part size n x Number of parameters)

Items Number of steps
m Call part 15 steps
n I/O parameter transfer | 1-bit (BOOL) input symbol or output symbol 3 steps
part 1-word (INT, UINT, WORD) input symbol or output 3 steps
The data types is symbol
shown in parentheses. 5 - (DINT, UDINT, DWORD, REAL) input symbol or | 3 steps
output symbol
4-word (LINT, ULINT, LWORD, LREAL) input symbol or | 6 steps
output symbol
I/O symbols 9 steps

Function block program area usage (Number of used steps)

= Number of instances x (Call part size p + I/O parameter transfer part size q x Number of parameters) + Number
of instruction steps in the function block definition r (See note.)

Items Number of steps

Call part 37 steps
I/O parameter transfer | 1-bit (BOOL) input symbol or output symbol 3 steps
part 1-word (INT, UINT, WORD) input symbol or output 3 steps
The data types is symbol
shown in parentheses. [ o " (DINT, UDINT, DWORD, REAL) input symbol or | 3 steps

output symbol

4-word (LINT, ULINT, LWORD, LREAL) input symbol or | 6 steps

output symbol

I/O symbols 9 steps

r Number of instruction | The total number of instruction steps (same as standard user program) + 11

steps in the function steps.
block definition

Note Memory will not be used for the number of instruction steps in the function block definition (r) in the second
and later instances when the same function block definition is created in multiple locations (i.e., for multiple
instances). Therefore, in the above equation, the number of instruction steps in the function block definition
(r) is not multiplied by the number of instances.

Example

Five input symbols with a 1-word (INT) data type, five output symbols with a 1-word (INT) data type,
and a function block definition with 100 steps:

User memory usage for 1 instance = 15 + (5 + 5) x 3 steps = 45 steps. Memory usage in the function
block program area = 37 + (5 + 5) x 3 steps + 100 steps + 11 steps = 178 steps.

If the function block is written in the standard text language, the actual number of steps cannot be
calculated.

The number of instruction steps in a function block definition can be checked in the properties of the
function block definition.
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5 Understanding Programming

5-5 Symbols

5-5-1 Overview

5-48

I Symbols

® Symbol Tables

I/O memory area addresses or constants can be specified using character strings by registering the
character strings as symbols. Register the symbols in the symbol tables of the CX-Programmer.
Programming with symbols enables programming with names rather than having to be aware of the

actual addresses.

Symbol tables are saved in a CX-Programmer project file (.CXP) along with other parameters, such

as the user program and 1/O tables.

® Conditions for Using Symbols

Whether using symbols is required or optional depends the programming language as well as
whether the symbol is used inside or outside of a function block, as given in the following table.

Program element

Programming language

Specifying symbols

Programming outside function blocks Ladder diagram Optional
ST Required
SFC Optional
Programming inside function blocks (Inside Ladder diagram Required
function blocks, symbols are called “vari- ST

ables.”)
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5-5-2 Types of Symbols

The following types of symbols can be used.

I Program Symbols

5 Understanding Programming

® Types of Symbols

* Global Symbols
Global symbols can be accessed from any task in the CPU Unit.

Local Symbols
Local symbols can be accessed from only one task.

Network Symbols

Tags can be used from exterior devices to access the 1/0 memory of the local CPU Unit through
the network symbols defined in the CPU Unit. Network symbols can also be used in the local CPU

Unit.

They are supported by the CJ2 CPU Units of CJ2H-CPU6-EIP/CJ2M-CPU3], CJ2H-CPU6L]

with unit version 1.6 or later, and CJ2M-CPU1[] with unit version 2.2 or later.

® Address Allocation

Addresses are allocated to symbols used in programming based on the following factors.
User Specifications
Automatic Allocation using the CX-Programmer

The area of memory used for automatic allocations is set by selecting Memory Allocation —

Automatic Address Allocation from the PLC Menu in the CX-Programmer.

Scope Address
P and /O
Type of ; . Access Access comment
symbol Name CX-Programmer project tree usuli(g net- from other S (without a
worl;ofsym- tasks local task symbol
name)
Program Global sym- | PLC tree Not sup- Supported Supported Supported
symbols bols , ported
- MewPLC1[CI2H] Offline
= Symbols
@7 I0 Table and Unit Setup
Local sym- Program tree Not sup- Supported Not sup-
bols . ported ported
—1- %% Programs
= Q_*_‘JJ MewPrograml {000
= Symbols
E Sectionl
Network Global variable table in PLC Supported Supported Supported Not sup-
symbols tree ported

- MewPLC1[CI2H] Offline
= Symbols
@7 I0 Table and Unit Setup

Note “Global” and “local” indicate only the scope of application of the symbol. It has nothing to do with the scope of application
for the memory address. Therefore, a warning but not an error will occur in the following cases, and it will be possible to

transfer the user program.

» The same addresses is used for two different local symbols

» The same addresses is used for a global symbol and a local symbol

CJ2 CPU Unit Software User’s Manual
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5 Understanding Programming

@ Additional Information

In CX-Programmer programs, global symbols, local symbols, and network symbols can be iden-
tified by the following character colors and icons indicating symbols.

Type of symbol

Display color

Example (default color)

Global symbols

Black (fixed)

Start

300
Local symbols Blue (default)
Select Tools — Options, display the
Appearance Tab Page, and select the
local symbols item to change the color.
Network symbols Black (fixed) o -;i tion, 00
An icon ( =) indicating a network sym-
w00

bol will be displayed under the symbol
name.

I Variables in Function Blocks

Variables can be accesses only from the algorithms in function blocks.

Scope Address
and 1/0
CX-programmer proj- Access using . comment
Name ect tree network sym- Access fro.m outside the (without a
function block
bols symbol
name)
Variables (i.e., Definitions in function Not supported Not supported Not sup-
symbols used in blocks (Network sym- ported
function blocks) e END boI; i:anr(;oft be
3]5 Funckion Blaocks registere c?r
external vari-
ables.)

Some of the specifications for variables are different from those for symbols used outside of function
blocks. Set the area to be used for variables by selecting Memory Allocation — Function Block/SFC
Memory from the PLC Menu in the CX-Programmer.
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5 Understanding Programming

5-5-3 Global Symbols

Global symbols are symbols that are supported for all tasks in the target CPU Unit. For example, there-
fore, a symbol named “AAA” would be the same address in all tasks in the target CPU Unit.

Example: If the symbol named “AAA” is set as a global symbol, the same address will be assigned
(e.g., ClO 3.00) even if the task is different.

Global symbol PLC
N

\ Task A

AAA

{ }7 7 7 The same address will be

3.00 assigned (e.g., ClO 3.00)
: even if the task is different.

Global symbol
N

\ Task B

sjoquisg g-g

5-5-4 Local Symbols

Local symbols can be accessed only from the task they are in defined. Each local symbol is supported
in only one task. Local symbols are specified separately for each task, so identical symbols will be han-

dled as different symbols for different tasks. o
()]

For example, if the symbol named “AAA” is set as a local symbol, different addresses (e.g., CIO 0.00 @
and CIO 3.00) can be allocated for different tasks with the same “AAA” symbol. Q
o

PLC DCT)’

Local symbol Task A §
7 8

2

|
,oo/ (e.g., ClO 0.00 and

CIO 3.00) can be

. allocated.

Local symbol -] Task B

for task B B AAA i
3.00

for task A ™~ AAA
}7 — Different addresses
0 /
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5-5-5 Network Symbols

Network symbols are supported by the CJ2 CPU Units of CJ2H-CPU6LI-EIP/CJ2M-CPU3[], CJ2H-
CPU60O with unit version 1.6 or later, and CJ2M-CPU1[1 with unit version 2.2 or later.

I Overview

Tags can be used from exterior devices to access the 1/O memory of the local CPU Unit through the
network symbols defined in the CPU Unit. The CJ2 CPU Units have an internal tag name server that
can convert network symbols to actual I/O addresses, and so it is possible to access the CPU Unit's I/O
memory from the outside by using tags to access network symbols.

Network symbols can be used for the following applications.
» Data links with other PLCs on EtherNet/IP
» Tag access from outside with host or PT.

Set the network symbols in the global symbols tables of the CX-Programmer.

PLC
miii

NS-series PT

Host computer

| Access from
1 outside by
> | using tags

1

]

—

CJ2 CPU Unit

Tag name server for network symbols

Name

Address

Data type

Network Symbol

aa

D100

WORD

Publication

bb

D200

WORD

INPUT

-—
Data: &200

8200 T l Address D100

1/0 Memory

Address

Data

D100

&200

D200

&500

@ Additional Information

Refer to the EtherNet/IP Units Operation Manual (Cat. No. W465) for the procedures to create
tag data links.
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I Setting Network Symbols

Use the following procedure to set network symbols.

1 Right-click on the global variable table and select Insert Symbol.

Note Network symbols cannot be specified in the local symbol tables.

2 The following New Symbol Dialog Box will be displayed.

Select the Net, Variable Check Box, and then select the Publication, Input, or Output Option, and
then click the OK Button.

New Symbol __ x|

Hame: |
Data tppe: BoOOL -
Address or value: | Select the Net. Variable
/ Check Box, and then select o
Comment; J either Publication, Input, or a
Output Option. &
2 3
T
o
[ W N * Publication © |nput  © Dutput ] o

[ Link the definition to the project's Cx-Server file
Advanced Seftings. . | 0k |

A maximum of 48 characters can be used for a network symbol name. The names are not case sensi-
tive.

Cahicel |

Network symbol
column in global
symbol table

Type of symbol Description Description

Network symbol

Symbols accessible

from outside by using
tags.

Publication

» Symbols accessible form outside by
using CIP message communications.

» Tag data links are not supported.

Input

» Symbols accessible from outside by
using CIP message communications or
tag data links.

» Symbols for data input (from other CPU
Unit to local CPU Unit) when tag data
links are used.

Output

» Symbols accessible from outside by
using CIP message communications or
tag data links.

» Symbols for data output (from local
CPU Unit to other CPU Unit) when tag
data links are used.

® Network Symbol Column in Global Symbol Table

Make the setting in the Network Symbol Column in the Global Symbol Table.

Mame Data Tvpe Address [ Yalue | ek, Yariable | Rack Location | Lsage | Commenk
+ Model _TMOL WORD D100 IMPUT work
+ Model _OUTOL WORD Dz00  OUTPUT wiork
+ ModeZ_IMOZ WORD D101 IMPUT Work
+ Model _OUTOZ WORD Dz01  QUTPUT Wark

The symbol that has been set to Publish, Input, or Output will be the network symbol.
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5 Understanding Programming

I Network Symbol Usage Conditions and Handling

® Handling Network Symbols from the Outside
Symbols set as network symbols in the CPU Unit are recognized as tags from outside the PLC (such
as by a host, PT, Network Configuration Tool, or other PLCs).

CPU Unit

Outside the CPU Unit
(e.g., host, PT, other PLC,

User program
Network Configuration Tool)

; Tags |« ‘ e
NS-series Host Another
(network symbols) |:> PT application bLC
Tag access
Symbols table (Access with network symbols using CIP

message communications or EtherNet/IP
data link communications)

I Network Symbol Applications

® Using Network Symbols as EtherNet/IP Data Link Tags

The data in a remote PLC can be specified with tags by using EtherNet/IP tag data link communica-
tions. Set to the network symbol to /nput or Output in the Network Symbol Column in the Global

Symbol Table.

Example: Data link from B to A
Name: A< ] Name: B

CJ2 CPU Unit CJ2 CPU Unit
Node #2

Node #1

EtherNet/IP

Global symbol table
[Name [ Address [Data type [ Network Symbol |
[ WORD [OUTPUT

Global symbol table

}Mme | Address [Data type [ Network Symbol|
A [ D100 [ WORD | INPUT | [ B | D200

——

By using tag data link communications, the data in D200 of
the CJ2 CPU Unit at node #2 is copied to D100 of the CJ2
CPU Unit at node #1.

5-54 CJ2 CPU Unit Software User’s Manual
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® Using Tags in Communications with an NS-series PT

The data in a remote PLC can be specified with tags by using objects on the display of the NS-series
PT. Set the network symbol to Publication in the Network Symbol Column in the Global Symbol
Table.

Example: Specify “A” for the address of the object on the screen.

NS-series PT /
CJ2 CPU Unit

O

’
Dl > Name: A

EtherNet/IP

Global symbol table
[[Name [ Address [ Data type [ Network symbol |
[A [ wooo [ BooL  |Publish |

WO0.00 can be accessed from an element on the display of the NS-series PT.

sjoquisg g-g

® Using Tags in CIP Message Communications from the Host Computer

Data in a remote PLC can be specified with tags from a host computer. Set the network symbol to
Publish in the global symbol table.

Example: Specify with Name from the host computer.

Host computer

I:I [ ~>Name: A

bﬁ s

EtherNet/IP /

CJ2 CPU Unit

S|OQWIAS HOMBN G-G-G

/C-]Iobal symbol table
[Name | Address [Data type [ Network symbol |
[ A [ wooo [ BooL  |Publish |

WO0.00 can be accessed from a host computer.
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5-5-6 Variables in Function Blocks

Programs in function blocks are all written with variables rather than actual addresses. Variables in
function blocks have different variable types and specifications than symbols outside of function blocks.
For details on variables in function blocks, refer to the CX-Programmer Operation Manual: Function
Blocks and Structured Text (Cat. No. W447).

® Function Block Variable Fields

Inside Function Blocks
Ladder Diagram

fm e —————
: Algorithm i

CLOCK PULSE ! !

[ | EN —— : tim_b E
ENO ! —\I\IT—|T|MX tim_a OFF_TIME| ;

I @oou)\ @Oy "E :
ON_TIME H tma ;

(INT) 1 I——| TIMX  tim_b ON?TIME| ]

— \ OFF_TIME . i
N i :

1 1

7~ T QL |

Variables (e.g., input variables, output

variables, and I/O variables) for transferring Variables used only in function
data between external programming and blocks (internal variables and
programming in function blocks external variables)
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5-5-7 Symbol Data Types

It is possible to specify the data type for addresses allocated for symbols.

I Data Types That Can Be Set for Symbols

The data types that can be specified inside function blocks may be different from the types that be
specified outside function blocks. The data types that can be used for each are specified in the follow-

ing table.
Data type Symbols in programming Variablbeki’r;::nction

BOOL (bit) OK OK

UINT (one-word unsigned binary) OK OK

UDINT (two-word unsigned binary) OK OK

ULINT (four-word unsigned binary) OK OK

INT (one-word signed binary) OK OK 3
DINT (two-word signed binary) OK OK &
LINT (four-word signed binary) OK OK §-
UINT BCD (one-word unsigned binary)*1 OK No o
UDINT BCD (two-word signed binary)"1 OK No

ULINT BCD (four-word signed binary)*1 OK No

REAL (two-word floating point) OK OK

LREAL (four-word floating point) OK OK o
CHANNEL (word)*1 OK No 3
NUMBER (constant or number)*2 OK No %’
WORD (one-word hexadecimal) OK OK g
WORD (two-word hexadecimal) OK OK g
LWORD (four-word hexadecimal) OK OK o
STRING (character string: 1 to 255 ASCII characters) OK OK -‘E
TIMER No OK

COUNTER No OK

User-defined data types (data structures) OK OK™3

*1 Data types will be converted as follows in ST programming.

+ UINT BCD: WORD

» UDINT BCD: DWORD

« ULINT BCD: LWORD

+ CHANNEL: WORD
*2 These data types cannot be used in ST programming. A program error will occur.
*3  Only internal symbols in function blocks written with ladder diagrams.
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I Applications of Data Types

Data types set for symbols can be used for the following functions.

® Application Using Automatic Address Allocation

Addresses can be allocated according to the data type set for the symbol when automatic address
allocation is used with the CX-Programmer.

Example: Setting the ULINT (4-word Unsigned Binary) Data Type

Marme | Daka Type | Addpess—-alue | ek, Variable | R

= sBC ULINT W20 [Auto]
=[EF UDINT W4 Aot

If a data type that uses four words is used, the address of the next
allocated symbol will be separated by four words.

I Specifying Arrays

Arrays can be specified as symbol attributes (one-dimensional arrays only). Arrays can be specified for
all data types except for STRING and NUMBER.

Use an array specification if multiple symbols with the same data attribute are managed as one group.
Use the following procedure if array specification is used.

1 Enter the symbol name in the New Symbol Dialog Box or Edit Symbol Dialog Box, and then click
the Advanced Settings Button. The Advanced Settings Dialog Box will be displayed.

2 Select the Array Symbol Option in the Array Settings Field, and then enter the maximum number
of elements.

When writing an array variable, specify a suffix between brackets after the variable name.

Example: If the symbol name is PV and the maximum number of elements is 3, specify array variables
as PVI[0], PV[1], and PV[2] in instruction operands.

The suffix of the array is specified with an element number starting from 0. The element number can be
entered directly, or it can also be specified indirectly by inputting a symbol or memory address.

A Caution

If a symbol or memory address (only symbols are allowed for ST programming) 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 different memory area,
and may result in unexpected operation.

Array variables with suffixes that are word addresses or symbols cannot be used as operands in the
immediate refresh version of an instruction.
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I User-defined Data Types (Data Structures)

When using CX-Programmer version 9.0 or higher with a CJ2 CPU Unit, you can create data structures
as user-defined data types.

® Data Structures

A data structure is a user-defined data type that groups more than one data type. Names can be
assigned to the data types. The name of the variable that uses a user-defined data type is specified
along with the name of one of the variables within the data structure. The overall data structure is
called a structure variable and the variables within the data structure are called members.

% Additional Information

» Arrays can also be used to handle multiple pieces of data. An array data type, however, is dif-
ferent from a data structure in that it contains data with the same data type that is accessed by
specifying an offset from the beginning of the array. With a data structure, data with the same
or with different data types is accessed using member names. Also, with the CX-Programmer,
structure data types can be assigned names.

» Structure variables can be placed in arrays.
» Also, array variables can be used as members of data structures.

sjoquisg g-g

® Ladder Program Notation and Input for Structure Variables

In a Ladder Program, the structure variable name and member name are separated by a period.

Example:
S1. A = Means "member A of S1."

Member name
Period

sadA] ejeq |oquAs /-G-G

Structure variable name

® Applications of Data Structures

When you specify data that is grouped, you specify a member of a specific group. In other words,
you can specify data in a hierarchy in the form “main - sub.”

Using Data Structures without Arrays

Example for Structure Variables S1, S2, and S3 Each with Members A, B, and C

A of S1 A of S2 . A of S3
Structure variable S1 ¢ Structure variable S2 ¢ Structure variable S3 g

Member Member Member

A A A

Dﬂ i
i
2
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For example, the same member (e.g., the speed) can be specified for each machine.

Structure Variables Called Machine1, Machine2, and Machine3

Speed of machine 1 Speed of machine 2 ) Speed of machine 3
Machine1 Vi Machine2 y Machine3 P

Member variable’ Member variable’ Member variable

Direction I:I Direction I:I Direction
Alarm I:I Alarm I:I Alarm

O

Combining Data Structures with Arrays

Placing Structure Variables in an Array

When there is a large volume of data in the same form, as with recipe data for different products,
structure variables can be placed in an array. This is used to create a database. In this case, the
structure variable becomes one record and each member becomes a field in the database.

Array S(x) of Structure Variables

.
. .

) -

Member kA of $(2)
SO A o A of S(1)

Member
A
S(0) :"/f Aof S(0)

Member

o
]
° ]

For example, this can be used to specify the processing results for each production lot.

Example of Structure Variables in an Array: Product Processing Results (x)

.

Product processing regults 2) ~

Member
i 2
Product processing results (1) Lot o Product processing results (2) = Temperature
Member for lot 002
108
Product processing results (0) Lot °C Product processing results (1) = Temperature
for lot 001
Member T
Product processing results (0) = Temperature
Lot /C for lot 000
Temperature 100 C
Alarm IZI
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Using Array Variables as Members of Data Structures

Arrays can be used as members of a data structure when there is a specific overall structure to the
data with members that each contains multiple elements in library fashion. Members can be freely
specified from the arrays. This is used when data is built from libraries.

A(1) of S

Structure variable S Array variable that
is a member of

the data structure
Member
A
0

B(x) 2
N B(1) of S :

C

Example: Communications frames can be created by selecting elements from libraries.

sjoquisg g-g

For communications frame address(1)

Structure variable for communications frames Array variable that
is a member of the

data structure
Member
Addresses
0

Address(x) | 0001Hex 0000 hex
T

0001 hex

(&)]
Command(x)| 0101Hex & P 000A hex <:,1
\ ~
1

. %
Data For communications frame command(1) 3
g
Commands =
O
0 0001 hex o
; [

0101 hex
g
2 1002 hex o
»

For detailed information on data structure specifications and creation procedures, refer to the CX-
Programmer Operation Manual (Cat. No. W446).
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5-5-8 Automatic Address Allocation to Symbols

5-62

When programming, you can automatically allocate addresses to symbols. Select Memory Allocation
— Automatic Address Allocation from the PLC Menu in the CX-Programmer and then set the range
and data type for automatic allocation. With CJ2 CPU Units, addresses in the CIO Area, Auxiliary Area,
Holding Area, Work Area, DM Area, or EM Area can be allocated.

When automatically allocating symbol addresses in the EM Area, we recommend used the required
number of banks starting backward from the highest EM Area bank.

The following example shows the settings to automatically allocate symbol addresses in banks 17 and
18 hex of a CJ2H-CPUGB8-EIP CPU Unit (which has EM Area banks from 00 to 18 hex).

PLC Automatic Memor ﬁ

Automatic allocation allows work' symbols to be automatically azzigned an address.
The address ranges from which to assign these can be set below

W Enable automatic allocation for this PLC

FLC kMemony to Reserve
Fanges:

E17_0- 32767
E18_0- 32767

[rata types for range:

1L

Cancel

Refer to the CX-Programmer Operation Manual (Cat. No. W446) for details on the area settings for
automatic address allocation.

@ Additional Information

» With CJ2H CPU Units, bits in EM Area banks that are set for automatic address allocation can
be force-set/reset. Refer to 6-16 Extended Data Memory Area for the banks in which bits can
be force-set/reset.

* If you are using the CX-Programmer version 9.2 or higher, you can automatically allocate sym-
bol addresses to structure variables.

Precautions for Safe Use

Data in the EM Area is backed up when the power supply is turned OFF or the operating mode is
changed. Be careful when using output bits specified as BOOL data. If necessary, including pro-
gramming to clear memory as required.

Example: The following instructions can be used to clear bank 18 hex to all zeros when power is
turned ON when EM Area bank 18 hex is set for automatic address allocation.

First Cycle Flag

I I BSET(071)

#0000

E18_0

E18_32767
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5-6 Instructions

5-6-1 Basic Understanding of Instructions

I Structure of Instructions

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

Power flow (P.F., execution condition) ———» ——» 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 exe-
cution condition.

Input Instructions
* Load instructions indicate a logical start and outputs the execution condition.

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
Output instructions execute all functions, using the power flow as an execution condition.
LD power flow
f Power flow for
| ¢ output instruction
| |
INLL O

Input block Output block
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5-64

® Instruction Conditions

Instruction conditions are special conditions related to overall instruction execution 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.

The following instructions are used in pairs to set and cancel certain instruction conditions. These
paired instructions must be in the same task.

Instru.c Flon Description Setting instruction Cancellr?g instruc-
condition tion
Interlocked An interlock turns OFF part of the program. Spe- | IL(002) ILC(003)
cial conditions, such as turning OFF output bits,
resetting timers, and holding counters are in
effect.
BREAK(514) Ends a FOR(512) - NEXT(513) loop during exe- | BREAK(514) NEXT(513)
execution cution. (Prevents execution of all instructions
until to the NEXT(513) instruction.)
Executes a JMP0(515) to JMEO(516) jump. JMPO(515) JMEOQ(516)
Block program | Executes a program block from BPRG(096) to | BPRG(096) BEND(801)
execution 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) Flag

The Carry Flag is used as an
unspecified operand in data
shift instructions and addi-
tion/subtraction instructions.

Condition Flags

Condition Flags include the Always
ON/OFF Flags, as well as flags that are
updated by results of instruction execu-
tion. 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 Special
Instructions

These include teaching flags
for FPD(269) instructions and
network communications
enabled flags.

Flags for Specia
Instructions

| | These include memory card instruction
flags and MSG(046) execution com-
pleted flags.
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® 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 con-
stant as the operands. Operands are classified as source, destination, or number operands.

Example
— MoV — JMP
#0 ¢ S (source) 83 4= N (number)
DO ¥—D (destination)
Operand -
Operand types symbol Description
Source Specifies the address of the datato | S Source Oper- | Source operand other than con-
be read or a constant. and trol data (C)
C Control data | Compound data in a source
operand that has different mean-
ings depending bit status.

Destination | Specifies the address where data D -—-
(Results) will be written.

Number Specifies a particular number used | N -—-
in the instruction, such as a jump
number or subroutine number.

suononisu| 9-g

Note Operands are also called the first operand, second operand, and so on, starting from the top of the instruc-

tion.
-] MOV
#0 r-a— First operand
DO |-=— Second operand

I 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 A-1 Instruction Functions for details on

suononJisul Jo Bulpuelsiapun diseg 1-9-G

instructions.
Instruction Location Exect_;t_non Diagram Examples
condition
Input Logical start | Connected directly to | Not pmmoe- X LD, LD TST(350), LD >
instruc- | (Load the left bus bar oris | required. ——| I—'— (and other symbol com-
tions instructions) | at the beginning of e ' parison instructions)
an instruction block.
Intermediate | Between a logical Required pmmmoe . AND, OR, AND
instructions | start and the output — - - TEST(350), AND > (and
instruction. it ' other ADD symbol com-
parison instructions),
UP(521), DOWN(522),
NOT(520), etc.

Output instructions Connected directly to | Required r---=------1| | Most instructions includ-

the right bus bar. = |——|:]—r ing OUT and MOV/(021).

Not pommmmmmee- 2| | END(001), JME(005),
required. |-r: FOR(512), ILC(003),
"""""" ‘| | etc.
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5-66

I 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
1/0 Unit words when the instruction is executed.

@

Instruction (mnemonic)
Differentiation variation

—— Immediate refresh variation

I 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

Output instructions (Instructions That Require Input Conditions):
These instructions are executed once every cycle while the execution conditions are satisfied (ON
or OFF).

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

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 output (i.e., the execution condition is turned ON).

‘ Non-differentiated input instruction Example
||
’ | 1 —

Input-differentiated Instructions

Upwardly Differentiated Instructions (Instruction Preceded by @)

Output Instructions:
The instruction is executed only during the cycle in which the execution condition changed from OFF
to ON and are not executed in the following cycles.

Example 1.02
(@) Upwardly differ- _
entiated instruction @MOV

Executes the MOV instruction once when
CIO 1.02 goes OFF — ON.
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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 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
| h —
ON execution condition created for one
cycle only when CIO 1.03 goes from
OFF to ON.
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 condition (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.

suononisu| 9-g

Downwardly Differentiated Instructions (Instruction Preceded by %)

Output Instructions:
The instruction is executed only during the cycle in which the execution condition changed from ON
to OFF and is not executed in the following cycles.

@)D 3 Example 1.02

%) Downwardly

|7‘differentiated o
instruction { %SET

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

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.

| Downwardly differentiated instruction Example 1.03

| U b

Will turn ON when the CIO 1.03 switches from
ON — OFF and will turn OFF after one cycle.
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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 condition (power flow stops) when results switch from
ON to OFF. The execution condition will turn ON the next cycle.

Example
Downwardly differentiated input instruction 1.03

| {5

OFF execution condition created for one
cycle only when CIO 1.03 goes from ON
to OFF.
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I I/0 Instruction Timing

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

| |
1 \ \ \
1 | | Input\ | |
\ \ [ read | \ \
A . Input ; ‘ \ | |
| O = | read | [ ] | | | |
B1 | j | A | | i | . | |
A | Input| ‘ | Do Do \
it} (O e | read | i S %
l l ! : ! ‘
A B2 ! ! Lo ' input ! - !
i} O B3 \ \ L ! read | | |
= ‘ ‘ — Inpgt — b ‘
A " Input | L | | regl Co b b
y O o o L
B4 3_&"_‘ ‘ ! ‘ , ‘ T ; T T T
A ' Input  — “ | ! Lo .
{11} O B5 rread | 1 1 1 ! 1 ‘ 1
A BS v b b In‘put | \ b
| | ! | ! | h | | : |
Iy O B6 L L L _read \ | !
56 ! ! ! | Inputread | |
A ! i Input ‘ : ; i ; p‘ | i i i
|| @ B7 ., read | | | | | | L
B7 v ! b b Co o
|A| 1 Input : P . P b
11 @ B8 | read ! P C L L
B8 b b b P b b b
A o L o | Input : o
Ill @ B9 ! | ' | ! | | I read 3 ‘ I !
A B9 \ v ro Lo ! 1
| L L L I} ] I | I |
I O N L R
B10 : | | : | : : | | : |
A ! : D \ D \ Do
1} @ BI1 | 1 Lo ! o ‘ o
- — ——— ——
A B11 I [ Lo | L I | I
{1} @ B12 \ b o \ o
A S R
CPU | | | | | | |
cul | I | D | | T N

Instruction 1/0O refresh
executed.

® Differentiated Instructions

« Addifferentiated instruction has an internal flag that tells whether the previous 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 instruc-
tions (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 execu-
tion condition is ON and flag for the previous value is OFF.
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Using Differentiated Instructions in Interlocks (IL - ILC Instructions)

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

0.00
e
0.01
|1 DIFU
001000
ILC
IL is ILis
000000 executing executing
| ! ! | o
! ‘ ‘ ! &
000001 | | | ! | ! | ! | 2
! ! 2
I ! I :
! ! ! s
001000 {_] ! {_] S
| (7]

®
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 maintained.

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

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

m Precautions for Correct Use

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 dif-
ferentiated instruction. If either is used, the instruction will never be executed.

suononJisul Jo Bulpuelsiapun diseg 1-9-G
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5-6-2 Specifying Operands

I Addressing I/O Memory Areas

® Bit Addresses

0oo0.00

—‘—— 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
—E Bit number: 03
Word address: 0001
Word Bit: CIO 0001.03
\l, 15 14 13 12 11 10 09 08 07 06 05 04 |03 02 01 00

0

1

2

[
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 Ot 00

D1000
D1001
D1002
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® Word Addresses
IO

Indicates the word address
Example: 1/0O Area

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

D200

Word address
Example: EM Area

E200

Word address
Example: EM Area Bank 1

EO01_200

_L Word address
Bank number

suononisu| 9-g
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I Specifying Operands

Operand Description Notation Application examples
Specifying bit addresses | The word and bit numbers are specified | 1 oo 1.02
directly to specify a bit (input bits).
y pecty (inp ) —I_— Bit number (02) |

Qoo e

Bit number
(00 to 15)

Indicates the word address.

Word number: 1

*1
Specifying word The word number is specified directly to | 3 MOV 3 D200
addresses specify the 16-bit word. Word number: 3
Oooo D200
Indicates the word address. Word number: 200
Specifying offsets for bit | In brackets, specify the number of bits 100021 |\ ber of bits 4 10.00[2]
addresses to offset the specified starting bit offset the address > 10:02

address.

O000.00[00]

Offset
Constant or word
address in 1/0O memory

Starting bit address

An array variable can also be specified
for the starting bit address. Only Hold-
ing, Work, DM, and EM Area addresses
can be used regardless of whether a
physical address or array variable is
used.

A constant or word address in I/O mem-
ory can be used for the offset. If a word
address is specified, the contents of the
word is used directly as the offset.

Starting bit address

10.00WOINumber of bits to
offset the address
(WO = &2)

Starting bit address

= 10.02

-

Specifying offsets for
word addresses

In brackets, specify the number of bits
to offset the specified starting bit
address.

LI [QE]

Offset
Constant or word
address in I/O memory

Starting word address

An array variable 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 array
variable is used.

A constant or word address in I/O mem-
ory can be used for the offset. If a word
address is specified, the contents of the
word is used directly as the offset.

DO[2]
Number of wordsto _, o
offset address

Starting word address

DO[WO] Number of words to
{ offset address - D2
(WO = &2)

Starting word address

MOV 3 DO[200]

5-72

*1 The same addresses are used to access timer/counter Completion Flags and Present Val-
ues. There is also only one address for a Task Flag.
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Operand

Description

Notation

Application examples

Specifying indirect
DM/EM addresses in
Binary Mode*2

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 DM Area or EM Area. Add
the @ symbol at the front to specify an
indirect address in Binary Mode.

@DUI ]
—

00000 to 32767
Contents |:| (0000 Hex to
v 7FFF Hex in BIN)
o[ ]

DO to D32767 are specified if
@DOO00O contains 0000 to 7FFF
hex (0 to 32767 decimal).

@D300

Contents

Hex: #0100
}

Specifies D256.

Add the @ symbol.

MOV #0001 @D300

EO _0to EO _32767 of bank 0 in the EM
Area are specified if @DOOOOO con-
tains 8000 to FFFF hex (32768 to
65535 decimal).

@D300

&32769
Hex: #8001

v

Specifies E0_01.

Contents

E[J_0 to EJ_32767 in the specified
bank are specified if @EL_OOO0OO
contains 0000 to 7FFF hex (0 to 32767
decimal).

@E1_200

&257 Contents

Hex: #0101

%

Specifies E1_257.

E(CJ+1)_0to E(OJ+1)_32767 in the bank
following the specified bank @ are
specified if @E_OCCO contains
8000 to FFFF hex (32768 to 65535 dec-
imal).

@E1_200

&32770 Contents

Hex: #8002

v

Specifies E2_2.

MOV #0001@E1_200

*2 When specifying an indirect address in Binary Mode, treat the DM Area and the EM Area
(banks 0 to 18 hex) as one series of addresses. If the contents of an address with the @ sym-
bol exceeds 32767, the address will be assumed to be an address in the EM Area continuing

on from 0 in bank 0.

Example: If the DM Area word contains 32768, EO_O in bank 0 in the EM Area would be

specified.

If the EM Area bank number is specified as “n” and the contents of the word exceeds 32767,
the address will be assumed to be an address in the EM Area continuing on from 0 in bank

n+1.

Example: If bank 2 in the EM Area contains 32768, E3_0 in bank 3 in the EM Area would be

specified.
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Operand

Description

Notation

Application examples

Specifying indirect
DM/EM addresses in
BCD Mode

The offset from the beginning of the
area is specified. The contents of the

address will be treated as

BCD data

(0000 to 9999) to specify the word
address in the DM Area or the EM Area.
Add an asterisk (*) at the front to specify
an indirect address in BCD Mode.

*DUOOION

——

Contents

0000 to 9999
(BCD)

20200

#0100 Contents

v

Specifies D100

L—— Add an asterisk (*).

MOV #0001 *D200

5-74

CJ2 CPU Unit Software User’s Manual



5 Understanding Programming
Operand Description Notation Application examples
Specifying a An index register (IR) or a data register (DR) is IRO MOVR 1.02 IR0
register specified directly by specifying IR ((J: 0 to 15) or Stores the PLC memory address for
directly* DRI (CI: 0 to 15). CIO 0010 in IRO.
IR1 MOVR 10 IR1
Stores the PLC memory address for
ClO 0010in IR1.
Specifying an | Indirect The bit or word with the PLC memory | ,IRO LD ,IRO
indirect address address contained in IR@ will be Loads the bit with the PLC memory
address using | (No offset) | specified. address in IRO.
a register” Specify ,IRO to specify bits and words
for instruction operands. IR MOV #0001 IR1
Stores #0001 in the word with the
PLC memory in IR1.
Constant The bit or word with the PLC memory | +5 ,IR0 LD +5,IR0
offset address in IRL + or — the constant is Loads the bit with the PLC memory
specified. address in IR0 + 5.
Specify +/- constant ,IRC]. Constant
offsets range from —2048 to +2047
(decimal). The offset is converted to | 31 .IR1 MOV #0001 +f31 IR .
binary data when the instruction is Stores #0001 in the word with the
executed. PLC memory address in IR1 + 31
DR offset The bit or word with the PLC memory | DRO,IR0 LD DRO,IRO
address in IRL] + the contents of Loads the bit with the PLC memory
DRU is specified. address in IR0 + the value in DRO.
Specify DRI ,IRO]. DR (data register)
contents are treated as signed-binary
data. The contents of IRC] will be DRO IR1 | MOV #0001 D.RO IR1 _
given a negative offset if the signed Stores #0001 in the word with the
binary value is negative. PLC memory address in IR1 + the
value in DRO.
Auto Incre- | The contents of IRO is incremented ,IRO++ LD ,IRO ++
ment by +1 or +2 after referencing the value Increments the contents of IR0 by 2
as an PLC memory address. after the bit with the PLC memory
+1: Specify ,IROC+ address in IR0 is loaded.
+2: Specify ,IRO + +
IR1+ MOV #0001 ,IR1 +
Increments the contents of IR1 by 1
after #0001 is stored in the word with
the PLC memory address in IR1.
Auto Dec- | The contents of IRO is decremented | ,--IRO LD ,--IRO
rement by —1 or -2 after referencing the value After decrementing the contents of
as an PLC memory address. IR0 by 2, the bit with the PLC memory
—1: Specify ,—IRO address in IR0 is loaded.
—2: Specify ,— —IR]
IR1 MOV #0001 ,—IR1

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

* For detailed application methods, refer to 5-7 Index Registers.
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Data Operand Data form | Symbol Range Application example
16-bit All binary Unsigned | # #0000 to #FFFF MOV #0100 DO
constant F’a;a ora ”mf- binary Stores #0100 hex (&256 decimal) in DO.
Lod rande o +0009 #0001 D1
inary data
Stores #000A hex (&10 decimal) in D1.
Signed + -32768 to +32767 | MOV -100 DO
decimal Stores —100 decimal (#FF9C hex) in DO.
+-9 -1 D1
Stores —10 decimal (#FFF6 hex) in D1.
Unsigned | & &0 to &65535 MOV &256 DO
decimal Stores —256 decimal (#0100 hex) in DO.
+&9 &1 D1
Stores —10 decimal (#000A hex) in D1.
All BCD data | BCD # #0000 to #9999 MOV #0100 DO
ora "m'ftgfé 5 Stores #0100 (BCD) in DO.
e e +B #0009 #0001 D1
Stores #0010 (BCD) in D1.
32-bit All binary Unsigned | # #00000000 to MOVL #12345678 DO
constant | data oralim- | binary #FFFFFFFF Stores #12345678 hex in DO and D1.
ited range of
binary data D1 DO
| 1234 | 5678 |
Signed + —2147483648 to MOVL -12345678 DO
binary +2147483647 Stores 12345678 decimal in DO and D1.
Unsigned | & &0 to MOVL &12345678 DO
decimal 84294967295 Stores &12345678 decimal in DO and D1.
All BCD data | BCD # #00000000 to MOVL #12345678 DO
or a limited #99999999 Stores #12345678 (BCD) in DO and D1
range of BCD
data
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ASCII characters that can be used in a text string includes alphanumeric characters, Katakana and sym-
bols (except for special characters). The characters are shown in the following table.

Data Description Symbol Examples -
Text string Text string data is stored in ASCII - | ABCDE MOV$ D100 D200
(one byte except for special char-
acters) in order from the leftmost A’ ‘B’ D100) 41 42
to the rightmost byte and from the C D D101| 43 44
rightmost (smallest) to the leftmost =L NUL D102 45 00
word. | \
00 hex (NUL code) is stored in the 41 42 D200[ 41 42
rightmost byte of the last word if 43 44 D201| 43 44
there is an odd number of charac- 45 00 D202 45 00
ters.
0000 hex (2 NUL codes) is stored ABCD
in the leftmost and rightmost
vacant bytes of the last word + 1 if ‘A ‘B’
there is an even number of charac- ‘C ‘D’
ters. NUL | NUL
|
41 42 &
43 44 5
00 |00 5
2]
g.
?

Upper four digits

01/2/3|/4/5|/6/7/89/ABICDIEF

0 spl0@P| 'Ip — 2=

1 ''1/AIQla|q o 7| F|L @

2 "12/B/R|b|r M| A ﬁ

3 #/3|C|S|c|s 17T E 8

4 $/4D[T|d[t . T <
25 %|5/E|U|e|u A S
5|6 & 6[F|V[flv e =E] 3
3|7 " 17|G|W|g|w 7 * X7 3
5|8 (8/H|X|h|x 1171z
319 ) 1911|Y]ily v \7/ IV

A |1 J|Z]jlz T |3\

B +| ;K| [k { 4o

C , I<ILI¥[1]] Y 77

D —|=/M] m]} 1AV

E . [>IN| " [n|~ =il

F /1?10|_|o v VIR
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5-6-3 Data Formats

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

. 4-digit hexa-
Data type Data format Decimal 9 .
decimal
Unsigned 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 &0 to #0000 to #FFFF
binary L[ [ | [ [ | [ [ | | [ [ | e65535
Blnary_> 215 214 213 212 211 210 25 28 27 26 25 24 23 22 21 20
Hex — 23 22 21 20 23 22 21 20 23 22 21 20 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 |0t0o-32768 | Negative:
binary | 0to +32767 | #8000 to #FFFF
Binary —» 215 21 213 o121 pl0 98 8 97 26 25 ot D3 92 1 0 Positive:
Hex — 23 22 21 20 23 22 21 20 23 22 21 20 23 22 21 20 #0000 tO #7FFF
Decimal = -32768 \1638 8192 4006i2048 1024 512 256128 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).
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Data type Data format Decimal gadlolilicaas
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 23 22 21 20 23 22 21 20
decimal) U A AL A Wy
R Y R R
Decimal = 0Oto9 0to9 Oto9 Oto9
Single- 31 30 29 ., 23 22 21 20 19 . | 2 1 0
precision | / / | | | | |
floating- A b AL —J
point dec- I T ) I
imal Sign of Exponent Binary Mantissa
mantissa
—
Value = (-1)Sign  x 1.[Mantissa] x 2Exponent
Sign (bit 31) 1: negative or O: 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 HEERAEER
floating- \ & B
point dec- I T I
imal Sign of Exponent _ Mantissa
mantissa Binary
rﬁ _\\
Value = (-1)59"x 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.CJCICIC.....,
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 IEEE 754 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 1/0 memory Edit and Mon-
itor Screen on the CX-Programmer. As such, users do not need to know this
format although they do need to know that the formatting takes up four words.
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5-80

@ Additional Information

+ 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 subtrac-
tion 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.

Two's Complements
A two'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.
The two's complement b Hex of a Hex is FFFF Hex — a Hex + 0001 Hex = b Hex. To deter-
mine 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 com-
plement b Hex.

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

The CJ Series has two instructions: NEG(160)(2'S COMPLEMENT) and NEGL(161) (DOU-
BLE 2'S COMPLEMENT) that can be used to determine the two's complement from the true
number or to determine the true number from the two's complement.
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® Values Represented in 1-word Data

Binary representation
Value . . BCD representation
(Decimal) Decimal representations Hexadecimal representa- (decimal)
Unsigned Signed tion
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
1 &1 +11 #000B #0011
12 &12 +12 #000C #0012 s
13 &13 +13 #000D #0013 5
14 &14 +14 #000E #0014 g"
15 &15 +15 #000F #0015 2-
16 &16 +16 #0010 #0016 %
9999 &9999 +9999 #270F #9999
10000 &10000 +10000 #2710 Not applicable.
32767 &32767 +32767 #7FFF o
32768 &32768 Not applicable. #8000 3
g
65535 &65535 #FFFF ﬁ
-1 Not applicable. -1 #FFFF Not applicable. 73
-32768 -32768 #8000
-32769 Not applicable. Not applicable.
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5-6-4 1/O Refresh Timing

The following methods are used to refresh external I/O.
* Cyclic refresh
» Immediate refresh (instruction with the ! specification, IORF(097), FIORF(225), or DLNK(226))

I Cyclic Refresh

With cyclic refreshing, I/O refreshing is all performed at once after execution of all the cyclic tasks in
READY status has been completed.

Top

LD 1.01

OUT 2.09
;’\fl/_/
TOp

MOV 3 4

END
Cyclic refresh
(batch processing) l l l l

—
1/0 refresh All real I/0 data

— N

Execute an IORF(097) instruction for all required words prior to the END(001) instruction if I/O refresh-
ing is required in a task.
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I Immediate Refresh

With immediate refreshing, refreshing is performed whenever an instruction is executed in the program.

® Types of Immediate Refresh

There are two ways to perform immediate refreshing: using an instruction and specify the immediate
refresh variation (!) or using a special instruction for immediate refreshing.

Instructions with Refresh Variation (!)

Refreshing can be performed when the instruction is executed (i.e., during the cycle) by using the
immediate refresh variation (!) of the instruction.

Special Instructions for Inmediate Refresh

The following three instructions can be used depending on the Unit for which memory is to be
refreshed.

IORF(097) instruction: Basic I/O Units and Special 1/0 Units (word allocated in CIO Area only)
FIORF(225) instruction: Special I/O Units

DLNK(226) instruction: CPU Bus Units

The following table shows which Units can be refreshed with which instructions.

suononisu| 9-g

Instruction
. with immedi- IORF(097) FIORF(225) DLNK(226)
Unit . . . ., . .
ate refresh instruction instruction instruction
variation (!) o
Basic I/0O Units Yes Yes No No i
Words allocated in CIO Area S
Special /0 Units No Yes*2 Yes™2 No &
Words allocated in CIO Area §
Words allocated in DM Area No g
CPU Bus Units No No No YES a
Words allocated in CIO Area
Words allocated in DM Area
Unit-specific memory*1
Pulse I/0 Modules for CJ2M CPU Units | Yes*3 No No No
Words allocated in CIO Area

*1 EtherNet/IP Units, Controller Link Units, data links for SYSMAC LINK Units and DeviceNet remote /O commu-
nications.

*2  Words allocated in the CIO Area to Special I/0 Units can be refreshed by using either the IORF(097) instruc-
tion or the FIORF(225) instruction. Instruction execution time is shorter with the FIORF(225) instruction than
with the IORF(097) instruction. It is also easier to use because all that is required is specifying the unit number
of the Special I/0 Unit in the operand.

*3 Immediate refreshing is possible only for inputs set as normal inputs or quick-response inputs and for outputs
set as normal outputs.

EI Precautions for Correct Use

The execution times for immediate-refreshing variations are longer than the regular variations of
instructions, so be careful because the cycle time will be longer.
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® Instructions with Refresh Variation (!)

Add an exclamation mark (!) in front of the instruction to specify immediate refreshing.
* 1/O will be refreshed as shown below when an instruction is executing if an real I/O bit is specified as
an operand.
Units Refreshed data
Basic I/O Units I/O will be refreshed for the 16 bits containing the bit.

* When a word operand is specified for an instruction, I/O will be refreshed for the 16 bits that are spec-
ified.

* Inputs will be refreshed for input or source operand just before an instruction is executed.

» Outputs will be refreshed for outputs or destination (D) operands just after an instruction is execute.

Top Immediate refresh
| 15 0
LD 1.01 e
15 0  16-bit units

ouT 200 —URUL, oo [T

:'fl/_/
T(_)p
< 3CH

!MOVi 3 4 15 0 16-bit units

D

END
Cyclic refresh | | | |
| (batch processing)
P

| 1/O refresh All real I/0 data

— | 1]

® IORF(097): /0 REFRESH

IORF(097) can be used to refresh all data during a cycle for actual 1/0 in Basic I/O Units and data in
CIO Area words allocated to Special I/0 Units.

Immsed|ate refresh 15 0

IORF D1: Start word
D1 D2: End word
D2 The data in all words from D1 through D2 are
refreshed when IORF(097) is executed.
Example:
—1 IORF The 7 words from CIO 10 through CIO 16 are
0 refreshed when IORF(097) is executed.
16

When a high-speed response is needed from a calculation that uses input data from a Basic 1/0 Unit
or outputs data to a Basic I/O Unit, use IORF(097) just before and just after the calculation instruc-
tion.

|E| Precautions for Correct Use

IORF(097) has a relatively long instruction execution time and that execution time increases pro-
portionally with the number of words being refreshed, so it can significantly increase the cycle
time. Be careful not to let the cycle time become too long.
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® FIORF(225): SPECIAL I/O UNIT I/0O REFRESH

FIORF(225) can be used to refresh the following data in a Special I/O Unit with the specified unit
number, only when necessary.

FIORF N: Special I/0 Unit's unit number
N

Example:

~ | FIORF Refreshes the CIO words and DM words allocated to
the Special I/0 Unit with unit number &20.

&20

A Special I/0 Unit's regular cyclic 1/0O refreshing can be disabled in the PLC Setup (by turning ON
the Unit's Special I/O Unit Cyclic Refresh Disable Bit), and I/O refreshing can be performed with the
Unit only when necessary by executing FIORF(225). This function can prevent the PLC's cycle time
from increasing when a Special I/0 Unit is connected in the PLC.

® Using DLNK(226): CPU Bus Unit I/O Refresh

DLNK(226) can be used to increase the refresh frequency for words allocated to a CPU Bus Unit in
the CIO Area and DM Area, and for data that is specific to the CPU Bus Unit."

*1 Data specific to a CPU Bus Unit would include data links for Controller Link Unit or SYSMAC LINK Units, as
well as remote I/O for DeviceNet Units.

suononisu| 9-g

DLNK
N

N: Unit number of CPU Bus Unit

Example:

— DLNK The instruction on the left woglq refresh
the words allocated to the Unit in the CIO
#1 Area and DM Areg{ and data specific to
the CPU Bus Unit ! with unit number 1.
*1 If the CPU Bus Unit with unit number
1 is a Controller Link Unit, data links
are refreshed.

Application Example: With a long cycle time, the refresh interval for Controller Link data links can
be very long. This interval can be shortened by executing DLNK(226) for the
Controller Link Unit to increase the frequency of data link refreshing.

Buiwi] yseuney O/l v-9-G
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@ Additional Information

The following figure shows an example application of a DLNK(226) instruction.
Example: Data Links

|

Cyclic task n

— —_DLNK

— —— DINK_ |+

END

I/O refresh

b

Peripheral servicing

S

Data links are refreshed here for the CPU
Bus Unit with unit number N.

Data links are refreshed here for the CPU
Bus Unit with unit number M.

™ Data links are all refreshed here for
Controller Link and SYSMAC Link.

If DLNK(226) is executed for a CPU Bus Unit that is busy refreshing data, data will not be refreshed

and the Equals Flag will turn OFF. Normally, the Equals Flag should be programmed as shown
below to be sure that refreshing has been completed normally.

Execution condition

= Flag

DLNK

&0

Bit "a"

5-86

4

O

Refreshes data for the CPU Bus
Unit with unit number 0.

Turns ON bit "a" if data
refreshing fails, enabling the
problem to be detected.
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5-7 Index Registers

5-7-1 What Are Index Registers?

Index Registers function as pointers to specify PLC memory addresses, which are absolute memory
addresses in I/O memory. After storing a PLC memory address in an Index Register with MOVR(560) or
MOVRW(561), input the Index Register as an operand in other instructions to indirectly address the
stored PLC memory address.

The advantage of Index Registers is that they can specify any bit or word in I/O memory, including timer
and counter PVs.

Pointer All areas of
> I/O Memory :
5
Qo
&
MOVR(560) —— > x
Q
IRC] j 3

Index Register

5-7-2 Using Index Registers

Index Registers can be a powerful tool when combined with loops such as FOR-NEXT loops. The con-
tents of Index Registers can be incremented, decremented, and offset very easily, so a few instructions
in a loop can process tables of consecutive data very efficiently.

Increment IR0 and repeat

instruction execution Table data

——{ Instruction | Indirect _
addressing
.IRO

¢sio)sIBoy Xapul 81y JBUM L-2-G

IRO
Basically, Index Registers are used with the following steps:

1 Use MOVR(560) to store the PLC memory address of the desired bit or word in an Index Regis-

ter.

2 Specify the Index Register as the operand in almost any instruction to indirectly address the
desired bit or word.

3 Offset or increment the original PLC memory address (see below) to redirect the pointer to
another address.

4 Continue steps 2 and 3 to execute the instruction on any number of addresses.

Note Use any of the following methods to offset or increment an Index Register.

+ Indirect Addressing of Index Registers:
Indirect addressing with auto-incrementing (,IRC+ or ,IRCI++), indirect addressing with
auto-decrementing (,—IRCJ or ,—IRJ), indirect referencing with a constant offset (con-
stant,IROJ), indirect addressing with a DR offset (DR, IRC])
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* Instructions for Direct Addressing of Index Registers:
BINARY ADD (+L), BINARY SUBTRACT (-L), DOUBLE INCREMENT BINARY (++L),
DOUBLE DECREMENT BINARY (—L)

Example:

| Instruction A’ m
| Instruction A m+1 |

Stores the PLC memory
| 4{ MOVR(560) m IR0 | address of m in IRO.

Repeats the process
in a loop such as
FOR-NEXT.

_| |—| Instruction A IR0+ |

| Instruction A m+n |

The example given above shows how an Index Register in a program loop can replace a long series of
instructions. In this case, instruction A is repeated n+1 times to perform some operation such as read-
ing and comparing a table of values.

|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
math instructions

Single-precision floating-point data comparison (LD, AND, OR = F,
etc.(function codes: 329 to 334))

Double-precision floating-point
math instructions

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

Block programming instructions

BPPS(811), BPRS(812), EXIT(806), EXIT(806) NOT, IF(802),
IF(802) 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 instructions

STRING COMPARISON (LD, AND, OR = $, etc. (function codes:
670 to 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 CIO 0.13 is stored in IRO.
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The input condition is OFF (P_Off is the Always OFF Flag), so the OUT instruction sets CIO 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 CIO 0.14, which was incremented by +1 in the
IR0, is stored. Therefore, in the following cycle the OUT instruction turns OFF CIO 0.14.

Example 2

Ladder Program:
LD P_Off
SET, IR0+

Operation: When the PLC memory address CIO 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 IR0 remains PLC memory
address CIO 0.13.

» The following instructions are executed even when the interlock is active. Therefore, when

indirect memory addresses are specified using auto-incrementing or auto-decrementing (,IR+ H

or ,IR-) in an operand of any of these instructions, the value in the Index Register (IR) is 5

refreshed each cycle regardless of the input condition (increases or decreases one every 5

cycle). This must be considered when writing a program. 2

, . Q

Instruction group Instructions @

Sequence output instructions OUT, OUTB(534), OUT, and NOT(520) 3
Timer and counter instructions TIM/TIMX(550), TIMH(015)/TIMHX(551),

TMHH(540)/ TMHHX(552), TIMU(541)/TIMUX(556),
TMUH(544) TMUHX(557), and TIML(542)/TIMLX(553)

slo)sibay xapu| Buisn z-/-S
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m Precautions for Correct Use

* When Index Registers IR0 to IR15 are used within function blocks, using the same Index Reg-
ister within other function blocks or in the program outside of function blocks will create com-
petition between the two instances and the program will not execute properly. Therefore, when
using Index Registers (IR0 to IR15), always save the value of the Index Register at the point
when the function block starts (or before the Index Register is used), and when the function
block is completed (or after the Index Register has been used), incorporate processing in the
program to return the Index Register to the saved value.

Example: Starting function block (or before using Index Register):

1. Save the value of IR (e.g., A).

 * [vaea ]

P_On
Value A

|7 [MOVL IR0 Symbol for saving]

Within function block:

2. Use IR.

A Value B
At start of function block (or before Index Register is used):

3. Return IR to saved value (e.g., A).

T [vavea ]

P_On
Value A
|7[MOVL Symbol for saving IR0]

» Always set the value before using Index Registers. Operation will not be stable if Index Regis-
ters are used without the values being set.

|E| Precautions for Correct Use

Precaution for Indirect Register Addressing with Index Registers

Do not use indirect register addressing to access areas outside of the I/O memory or areas
reserved by the system. An lllegal Access Error will occur if access is attempted.

Refer to A-4 Memory Map of PLC Memory Addresses for details on the limits of PLC memory
addresses.
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I Application Example for Index Registers

The data in DO to D99 (augend data) is added to the data in D100 to D199 (addend data) and the addi-
tion results are output to D200 to D299. The operands of a single addition instruction are specified by
index registers and the addition operations are performed by incrementing the index registers and
repeatedly executing the addition instruction.

index registers IR0, IR1, and IR2.

MOVR(560) sets the PLC memory addresses of DO, D100, and D200 in

v

indirectly addressed by IR2+.

e The augend data (indirectly addressed by IR0+) is added to the addend
data (indirectly addressed by IR1+) with the SIGNED BINARY ADD
WITHOUT CARRY instruction (+(400)) and the result is output to the word

® Index registers IR0+, IR1+, and IR2+ are automatically incremented after
being referenced in the +(400) instruction.

Repeated 100 times.

Execution condition

H

MOVR

DO

IRO

MOVR

D100

IR1

MOVR

D200

IR2

JMP

&1000

FOR

Execution condition

&100

IR0+
JIR1+

JIR2+

I NEXT

JME

@ Additional Information

&1000

When execution condition "a" goes ON
(upwardly differentiated condition), the
PLC memory addresses of DO, D100,
and D200 are set in index registers IR0,
IR1, and IR2.

The following FOR-NEXT loop is not
executed unless execution condition "a"
is upwardly differentiated (OFF—ON).

Start loop.

If execution condition "a" is ON, the
word indirectly addressed by IR0
(auto-incremented) and the word
indirectly addressed by IR1
(auto-incremented) are added as 4-digit
signed hexadecimal values and the
result is output to the word indirectly
addressed by IR2 (auto-incremented).

Return to FOR and repeat loop.

Jump destination when execution
condition "a" is not upwardly
differentiated (OFF—ON).

Index Registers can be directly addressed only in the instructions shown in the following table.
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® Direct Addressing of Index Registers

The size of an index registers is two words per register for Index Registers IR0 to IR15, so use a
double-word instruction (with an “L” in the mnemonic).

Instruction group Instruction name Mnemonic Primary function

Data Movement Instructions | MOVE TO REGISTER MOVR(560) Stores the PLC memory

MOVE TIMER/COUNTER PV | MOVRW(561) | 2ddress of a bit orword in an
TO REGISTER Index Register.
Table Data Processing SET RECORD LOCATION SETR(635)
Instructions GET RECORD NUMBER GETR(636) | Outputs the PLC memory
address stored in an Index
Register.

Tracking Instructions Record Search Instructions RSRCHOI Outputs the first PLC memory
(Function address of the matching
codes: 360 to | "ecord to an Index Register.
364, 370 to
374, and 380
to 384)

Record Sort Instructions RSORTO Outputs one higher than the
(Function PLC memory address of the
codes: 203 last address in the sorted
205) range to an Index Register.
Data Movement Instructions | DOUBLE MOVE MOVL(498) Transfers between Index
DOUBLE DATA EXCHANGE | XCGL(562) | Redisters. Used for
exchanges and comparisons.

Comparison Instructions DOUBLE EQUAL =L(301)

DOUBLE NOT EQUAL <>L(306)

DOUBLE LESS THAN <L(311)

DOUBLE LESS THAN OR <=L(316)

EQUAL

DOUBLE GREATER THAN >L(321)

DOUBLE GREATER THAN OR | >=L(326)

EQUAL

DOUBLE COMPARE CMPL(060)
Increment/Decrement DOUBLE INCREMENT BINARY | ++L(591) Changes the PLC memory
Instructions DOUBLE DECREMENT —_L(593) aeress in thg Index Register

BINARY by incrementing, decrement-

ing, or offsetting its content.
Symbol Math Instructions DOUBLE SIGNED BINARY +L(401)
ADD WITHOUT CARRY
DOUBLE SIGNED BINARY -L(411)
SUBTRACT WITHOUT CARRY

Special Instructions CONVERT ADDRESS FROM FRMCV(284) | Convert actual PLC memory
Ccv addresses between
CONVERT ADDRESS TO CV | TOCV(285) | CYM1/CV-series and CJ-

series addresses.
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5-7-3 Processing Related to Index Registers

The CJ-series CPU Unit's Table Data Processing Instructions complement the functions of the Index
Registers. Table Data Processing Instructions can be broadly divided into stack processing instructions
and table processing instructions.

Processing

Purpose

Instructions

Stack processing

Operate FIFO (first-in
first-out) or LIFO (last-in
first-out) data tables, and
read, write, insert, delete,
or count data entries in
data tables.

SSET(630), PUSH(632), FIFO(633),
LIFO(634), SREAD(639),
SWRIT(640), SINS(641),
SDEL(642), SNUM(638)

Table pro- Tables with

cessing one-word
records
(Range
instructions)

Basic pro- Find integer or floating- MIN(183), MAX(182), MINL(175),
cessing point decimal values MAXL(174), MINF(177),

such as for the maxi- MAXDF(176), MIND(179),

mum value, minimum MAXD(178), SRCH(181),

value, or checksum. SUM(184), and FCS(180)
Special pro- | Perform various other Combine Index Registers with
cessing table processing such as | instructions such as SRCH(181),

comparisons or sorting.

MAX(182), MIN(183), and compari-
son instructions.

records

Tables with multiple-word

Search and sort records
in a specified area (num-
ber of words and range)
registered by the user.

RSRCH <(360), RSRCH <=(361),
RSRCH =,(362), RSRCH >=(363),
RSRCH >(364), RSRCH2 <(370),
RSRCH2 <=(371), RSRCH2 =(372),
RSRCH2 >=(373), RSRCH2 >(374),
RSRCH4 <(380), RSRCH4 <=(381),
RSRCH4 =(382), RSRCH4 >=(383),
RSRCH4 >(384), RSORT(204),
RSORT2(204), and RSORT4(205)

Perform operations on
records in a specified
area (number of words
and range) registered by
the user.

Combine the following instructions

with Index Registers.

» DIM(631), SETR(635), and
GETR(636) instructions

+ Other instructions (e.g., compari-
son instructions)

CJ2 CPU Unit Software User’s Manual

5-93

si9)s1bay xapu| /-

sJa1s169y Xapu| 0 pajejay Buisseoold ¢-/-G




5 Understanding Programming

5-7-4 Monitoring Index Registers

5-94

It is possible to monitor Index Registers as follows:
» To use the CX-Programmer to monitor the final Index Register values for each task.

» To monitor the Index Register values using Host Link commands or FINS commands, write a pro-
gram to store Index Register values from each task to another area (e.g., DM area) at the end of
each task, and to read Index Register values from the storage words (e.g., DM area) at the beginning
of each task. The values stored for each task in other areas (e.g., DM area) can then be edited using

the CX-Programmer, Host Link commands, or FINS commands.

® Example

Note Be sure to use PLC memory addresses in Index Registers.

IR storage words

for task 1
D¢1000
Task 1
i D¢1001
IRO
a
. —
g MOVL D01001 and D0O1000 or
D¢»1000 stored in IRO 0000CO00H
‘7 ex
IRO
or IRO
a
|} MOVR @
Actual memory address of CIO | Do1000| ©
0000 0000 (0000C000 Hex) stored in ¢
1RO IRO D¢1001| 0
IRO
|} MOVL @
Contents of IR0 stored in
IR0 D01001 and DO1000
D¢1000
IR storage words
1 for task 2
Task 2 D¢2000
i D$2001
a IRO
—f——movL —
D02001 and D02000 or
D¢»p2000 stored in IR0
‘7 0000C005Hex
IRO
IRO
a or
—— ——movr @
Actual memory address CIO
0005 0005 (0000C005 Hex) stored in D92000| G
iro| | 'RO D02001
IRO
|} MOVL @
IR0 Contents of IR0 stored in
D02001 and D02000
D$2000
i ici Read D01001 Read D02001
Peripheral servicing and D01000 and D02000
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5-7-5 Sharing Index and Data Registers between Tasks

Index and Data Registers (IR/DR) can be shared between tasks. The normal setting is for separate reg-
isters for each task. The current setting can be confirmed in A99.14.

® Setting Method

Use the CX-Programmer to set shared index and data registers. This setting cannot be made from a
Programming Console.

1 Select a PLC in the CX-Programmer project tree and click the right mouse button.

9 ntitled - CX-Programmer - [NewPLC1.NewProgram1 [Sy : -0 ﬁ
N " - =
Ele Edt Wew [nsert PLC Program  Simulabion Tools Window Help -H-c'-{#u-o-o ﬁl ::Vtﬂ Fa% ﬂw“ g:;n;(f Néxl":ddrsFindh\t — & x|
- : » 4 4+ [+ .
0= & 4 S TN A | br LAl G Workiinine Woritor | Forcen Force CancelPrew. Jun Conment SiLES
S0 Ctr+W Ct+3 Ctri+J | Ctri+L | B L [Ctri+5hifts+]
= ) s
et £ 1
=i ~
oA B DE | & & @z -
SES| | Tare: | Data Type | Address [ Yalue | Rack Location | Usage: | Comrnenk %
=] ﬁn? géme]ect e
‘= Symbols Changs... g
§7 10 Table and Insert Program 3 @
Settings »
g“k Memary By work Orline FD"
=144 Programs E Start PLC-PT Integrated Simulation 3

= c;; MewProgi @ ‘work Cnling Simulator
= Symb
e Sectic
5 EnD s

TF Function Bloc Cperating Mode

Memory Allocation r

{4 Compile All PLC Programs

o

4 Validate Symbols{aLL) ("_D'_

2

Transfer 3 [}

(]

BB Compare Program... =}

3

& cur @

Copy %
Delete

v Allow Docking
Hide:

Elaat In Main Window

Properties
Praoject
Opens the selected item for editing MewPLC1{Net:0,Node:0) - Offline rung O (0, 0) - 100%: CAP I

sia1siBay eleq pue xapu| Buleys g-/-G

2 Select Properties. The following PLC Properties Dialog Box will be displayed.

PLC Propetties | B

ﬂ General l F'roteu:tiu:un] Furniction Blockl

Mame: MHewPLC1 I‘:lode

Type: |CJ2H CPUE4-EIF -
o || 7

W Uze comment instructions ~

W Lse section markers
v Dizplay dialog to show PLC Memaon Backup Status
W Uze |R/DRz independently per tazk.

v Check the connecting FLC name when aaing onlic

Leave the check mark for using IR/DR independently per task if separate index and data registers
are required for each task. Remove the check mark to use shared index and data registers for all
tasks.
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® Auxiliary Area Flags and Words

Name Address Description
IR/DR Operation A99.14 Indicates whether or not index and data registers are shared between tasks.
between Tasks 0: Separate registers for each task (default)
1: Shared registers for all tasks

@ Additional Information

» Shared Index and Data Registers can be used to eliminate the need to store and load register
contents between tasks when the same contents is needed in two or more tasks. Refer to 6-20
Index Registers for information on storing and loading index register contents.

» The switching time between tasks will be somewhat faster when index and data registers are
shared. It is recommended to set shared registers if the registers are not being used or if there
is no particular need for separate registers in each task.
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Specifying Address Offsets

5-8-1

Overview

When an address is specified in an instruction operand, it is possible to change the specified address
by specifying an offset for in brackets after the specified address.

2

Do.oo [IWU]

H

MOW21)
EAFET]

When the start address is E les of Specifvi
D0.0 and WO is &2, 2 is xamples of specitying When the start address is
added, resulting in DO0.2. Bit Address Offsets DIO01] Jle— D100 and W1 is &3, 3 is

added, resulting in D103.
1000[4]
| H
MOWD21) Examples of Specifying
o Word Address Offsets

An offset of 4 is added to
the start address of 10.0, An offset of 12 is added
resulting in 10.4. DIm2] )lg 1o start address of D100,

resulting in D112.

Bit Addresses
The bit address is offset by the amount specified by n (hnumber of bits) from A (start bit address).

Aln
Offset (number of bits) ¢——

Start bit address <

|, Offset (number of bits): n

<

o ——

Bt 15 14 13 12 11 10 9 8 76 5 43 10

Wod [T T T T70 T T T T T T T 7T T 1]
AN R N N N N N N AN I O A

[
I
— Start bit address: A

Start Bit Address

It is possible to specify the start bit address with a bit address or with an array variable (except for
STRING or NUMBER data types). Offsetting is possible only for addresses in the CIO, H, W, DM,
and EM Areas. Operation will not be dependable if addresses are specified in any other area. I/O
comments indicate the I/O comments for this start bit address.

Offset

The offset can be specified as a decimal constant, word address (but ClIO Area addresses cannot
be specified), or one-word symbol (i.e., symbols with the following data types: INT, UINT, WORD,
CHANNEL). If a word address is specified, the contents of the specified word is used as the offset.

If the offset exceeds bit 15 in the specified word, offsetting will continue from bit 00 in the next word.
If the offset is specified indirectly, make sure that the final bit address does not exceed the upper
limit by using input comparison or other instruction.

If the number of offset bits exceeds the memory area of the start bit address, the final bit address will
be in the next memory area in the order determined by the actual PLC memory addresses. (For
information on the arrangement of area in the memory map, refer to A-4 Memory Map of PLC Mem-
ory Addresses.
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Examples:

10.02] — 10.02 a2] - 10.02

Offset (decimal value) Offset (decimal value)

. Start bit address; array variable a[0] = 10.0
— Start bit address (bit array variable)

(bit address in I/O memory)

10.0 WOl = 10.02
alb] - 10.02
Offset when WO = &2
(word address in /0 memory) Offset; symbol b = &2

—— Start bit address
(bit address in 1/O memory)

Start bit address; array variable a[0] = 10.0
(bit array variable)

® Word Addresses
The word address is offset by the amount specified by n (humber of offset words) from A (start word
address).

Bit 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
A[n_] ‘Word -

— Start word address A

Number of offset words +n

Start Word Address

It is possible to specify the start words address with a word address or with an array variable (except
for STRING or NUMBER data types). Offsetting is possible only for addresses in the CIO, H, W, DM,
and EM Areas. Operation will not be dependable if addresses are specified in any other area. /O
comments indicate the I/O comments for this start word address.

Offset

The offset can be specified as a decimal constant, word address (but CIO Area addresses cannot
be specified), or one-word symbol (i.e., symbols with the following data types: INT, UINT, WORD,
CHANNEL). If a word address is specified, the contents of the specified word is used as the offset.

If the number of offset words exceeds the memory area of the start word address, the final word
address will be in the next memory area in the order determined by the actual PLC memory
addresses. (For information on the arrangement of area in the memory map, refer to A-4 Memory
Map of PLC Memory Addresses.

Examples:
Do[2] - D2 a[2] - D2
L oOffset (decimal value) Offset (decimal value)
Start word address Start word address; address of array variable a[0]
(word address in I/O memory) (one-word array variable) = DO
DO[wo] - D2 alb] - D2
W - . L oreer van )
Offset; WO = &2 (word address in 1/0 Offset; variable b (one-word symbol) = &2
memory)
Start word address Start word address;Aad?ressDof array variable a[0]
(word address in I/O memory) (one-word array variable) = DO

A Caution

Program so that the memory area of the start address is not exceeded when 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 the next area, and unexpected operation may occur.
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5-8-2 Examples of Address Offset Application

It is possible to dynamically specify the offset by specifying a word address in I/O memory for the offset
in the brackets. The contents of the specified word address will be used as the offset. For example,
execution can be performed by increasing the address by incrementing the value in the brackets and
using only one instruction.

® Example of Ladder Programming

In this example, two areas of consecutive data are used: DO to D99 and D100 to D199. The contents
of corresponding words are added starting from the specified starting point, WO, to the end of the
areas and the sums are output to D200 to D299 starting from the specified offset from D200. For
example, if WO is 30, the corresponding words from D30 to D99 and D130 to D199 are added, and
output the sums are output to D230 to D299.

The offset, W1, is set to the value of WO using a MOV instruction.

1:

" Execution is performed by specifying DO[W1] + D100[W1] = D200[W1]
using an ADD instruction. 100 repetitions max.
= The offset (W1) is incremented.

s)as}O ssalppy Buiyoadg g-g

Each process is performed with an input comparison instruction (<) as the execution condition so
that W1 does not exceed &100 to make sure that the upper limit of the indirect addressing range is
not exceeded.

Execution condition

(é)]
e
)
m
x
3 3
|T| MOV When execution condition a i3
| WO (upwardly differentiated) turns 3
NE ON, the value of WO is set to W1. =}
g
o
o
&
@)
FOR =
2100 Starts FOR loop 5
Execution condition >
a g
I I < + If execution condition a is ON and 8
the value of W1 is less than &100, =3
W1 DOW1] the data from the start position until S
&100 D100[W1] | Dgg and the data until D199 is
D200[W1] added, and the sum for each is
output until D299.
++ While execution condition a is ON,
NE WO is incremented.

i NEXT | Return from FOR loop
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5-9 Checking Programs

5-9-1

CJ-series programs can be checked at the following four stages.
* Input check during CX-Programmer input operations

» Program check by CX-Programmer

* Instruction check during execution

+ Fatal error check (program errors) during execution

Errors during CX-Programmer Input

The program will be automatically checked by the CX-Programmer at the following times.

Timing Checked
When inputting ladder diagrams | Instruction inputs, operand inputs, programming patterns

When loading files All operands for all instructions and all programming patterns
When downloading files Models supported by the CJ Series and all operands for all instructions
During online editing Capacity, etc.

The results of checking are output to the text tab of the Output Window. Also, the left bus bar of illegal
program sections will be displayed in red in ladder view.

5-9-2 Program Checks with the CX-Programmer

5-100

The user program can be checked in the CX-Programmer. When the program is checked, the user can
specify program check in any of four levels: A, B, or C (in order of the seriousness of the errors) or a
custom check level.

The CX-Programmer does not check range errors for indirectly addressed operands in instructions. If
an instruction's operand data is invalid, the ER Flag will be turned ON during the program execution
check, which is described in the next section. For details, refer to the CS/CJ/NSJ-series Instructions
Reference Manual (Cat. No. W474).

For details on the CX-Programmer's checks, refer to the CX-Programmer Operation Manual (Cat. No.
W446).
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5-9-3 Debugging with the Simulator

Programming can be debugged without connecting to the actual PLC by simulating CPU Unit operation
on a computer.

I Checking Ladder Program Operation

Programming that has been created can be checked and debugged with a virtual PLC by starting the
simulator in the CX-Simulator from the CX-Programmer.

CX-Programmer \
Simulation
Simulator online connection |

sweiboid Bunoayy -

) A T T
V21110 Virtual PLC
Y1 11 (simulator)
S

In addition to transferring programs and monitoring, the following functions can be used with the simu-
lator. For details on the debugging procedure, refer to the CX-Programmer Operation Manual (Cat. No.
W446).

» Executing Step Run, Continuous Step Run, or Scan Run.
» Specifying break points, start points, and 1/0 break conditions.
» Checking the number of executions and execution time for each task.

Joreinwig sy yim buibbngeq ¢-6-G

» Simulating execution of interrupt tasks.
» Force-setting and force-resetting bits.
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Debugging with Operation between PT and Ladder Programming:
Integrated Simulation

With PLC-PT integrated simulation, it is possible to debug operation between screen data of an NS-
series PT and a CJ-series PLC program. This is achieved by linking the simulator function of the CX-
programmer and the offline test function of the CX-Designer PT screen design software. This enables
debugging screens and screen controls from ladder programming using only a computer rather than
connecting a computer and a PT with a cable. PLC-PT integrated simulation can also be started from

the CX-Programmer. For information on the debugging procedure, refer to the CX-Programmer Opera-
tion Manual (Cat. No. W446).

Inside the computer It is possible to check by linking operation
of the CX-Programmer programming and
the NS-series PT screens.

W CX-Designer test function
[ Simulation | Virtual NS-series PT

Start of PLC-PT integrated simulation [~==—======--

___________

Virtual internal
communications

Virtual PLC

Simulator online connection
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I Error Simulation Function

With the CX-Programmer, it is possible to generate system errors in the virtual PLC during ladder pro-
gramming simulation. It is easy to check operation of the ladder programming an the NS-series PT
when a PLC system error occurs by generating the desired fatal or non-fatal system error using a spe-
cial operation window. For information on the debugging procedure, refer to the CX-Programmer Oper-
ation Manual (Cat. No. W446).

Slmulatlon 1. Start | Error List

(ALC Giver ERTSEIEN SilmEwET Example: Turn ON battery error (A402.04).
Turn ON the Cycle Time Exceeded Flag (A401.08).
Turn ON the Memory Error Flag (A401.15).

2. Error generation indication

Simulation in progress

ey

~

sweiboid Bunoayy 6-g

'I

f Virtual PLC
3

== 1
1 1
| 1
1 1
| 1
it !

g
[
[
[
[
L_L_L_

3. Error generation is simulated.

Note Unlike with an actual error, ladder execution will not stop even if a fatal error is generated using the PLC
error generation simulation function.

@ Additional Information

System errors can also be generated in the PLC by using a FAL(006) or FALS(007) instruction.

Joreinwig sy yim buibbngeq ¢-6-G
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5-9-4 Program Execution Check

The following checks are performed by the CPU Unit when programming is being executed.

The following four checks are performed during instruction execution.

Type of error

Flag that turns ON for error

Stop/Continue operation

Instruction Processing
Error

ER Flag

The Instruction Processing Error
Flag (A295.08) will also turn ON
if Stop Operation is specified
when an error occurs.

You can use the Stop CPU on Instruction
Error Check Box in the PLC Setup to specify
whether to stop or continue operation for instruc-
tion processing errors. The default is to continue
operation.

A program error will be generated and operation
will stop only if Stop Operation is specified.

Access Error

AER Flag

The Access Error Flag (A295.10)
will turn ON if Stop Operation is
specified when an error occurs.

You can use the Stop CPU on Instruction
Error Check Box in the PLC Setup to specify
whether to stop or continue operation for instruc-
tion processing errors. The default is to continue
operation.

A program error will be generated and operation
will stop only if Stop Operation is specified.

lllegal Instruction Error

lllegal Instruction Error Flag
(A295.14)

Fatal (program error)

User Program Area Over-
flow Error

User Program Area Overflow
Error Flag (A295.15)

Fatal (program error)

I Instruction Processing Errors (P_ER Flag ON Errors)

» An instruction processing error will occur if incorrect data was provided when executing an instruction
or an attempt was made to execute an instruction outside of a task. Here, data required at the begin-
ning of instruction processing was checked and as a result, the instruction was not executed, the
P_ER Flag (Error Flag) will be turned ON and the P_EQ and P_N Flags may be retained or turned
OFF depending upon the instruction.
The P_ER Flag (error Flag) will turn OFF if the instruction (excluding input instructions) ends nor-
mally. Conditions that turn ON the P_ER Flag will vary with individual instructions. See descriptions of
individual instructions in the CS/CJ/NSJ-series Instructions Reference Manual (Cat. No. W474) for

more details.

« If Instruction Errors are set to Stop Operation in the PLC Setup, then operation will stop (fatal error)
and the Instruction Processing Error Flag (A295.08) will turn ON if an instruction processing error
occurs and the P_ER Flag turns ON.

I lllegal Access Errors (P_AER Flag ON Errors)

« lllegal access errors indicate that the wrong area was accessed in one of the following ways when
the address specifying the instruction operand was accessed.

» Aread or write was executed for a parameter area.
» Aread or write was executed for an area reserved for the system.

+ Awrite was executed to a memory area that is not mounted”1

« A write was executed to an EM Area bank specified as EM File Memory.
* Awrite was executed to a read-only area.
» The value specified in an indirect DM/EM address in BCD mode was not BCD (e.g., *D1 contains

#A000).

* Instruction processing will continue and the Error Flag (ER Flag) will not turn ON if an access error
occurs, but the Access Error Flag (P_AER Flag) will turn ON.

*1  An access error will occur for the following:

5-104
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» When a specified EM address exceeds 32767 (example: E32768) for the current bank.
» The final bank is specified for an indirect EM address in BIN mode and the specified word contains 8000 to
FFFF Hex (example: @EC_00001 contains #8000).
» The current bank is specified for an indirect EM address in BIN mode and the specified words contains 8000
to FFFF Hex (example: @EC_00001 contains #8000)
* An IR register containing the internal memory address of a bit is used as a word address or an IR containing
the internal memory address of a word is used as a bit address.
* If Instruction Errors are set to Stop Operation in the PLC Setup, then operation will stop (fatal error)
and the “lllegal Access Error Flag” (A295.10) will turn ON if an illegal access error occurs and the
AER Flag turns ON.

% Additional Information

The Access Error Flag (P_AER Flag) will not be cleared after a task is executed. If Instruction
Errors are set to Continue Operation, this Flag can be monitored until just before the END(001)
instruction to see if an illegal access error has occurred in the task program. (The status of the
final P_AER Flag after the entire user program has been executed will be monitored if the AER
Flag is monitored on the CX-Programmer.)

sweiboid Bunoayy 6-g

I Other Errors

® lllegal Instruction Errors

Illegal instruction errors indicate that an attempt was made to execute instruction data other than
that defined in the system. This error will normally not occur as long as the program is created with
CX-Programmer.

In the rare even that this error does occur, it will be treated as a program error, operation will stop
(fatal error), and the lllegal Instruction Flag (A295.14) will turn ON.

® User Program Area Overflow Errors

User program area overflow errors indicate that an attempt was made to execute instruction data
stored beyond the last address in the user program area defined as program storage area. This
error will normally not occur as long as the program is created with CX-Programmer.

3o8yD uonnoaxg weibold $-6-G

In the rare even that this error does occur, it will be treated as a program error, operation will stop
(fatal error), and the UM Overflow Flag (A295.15) will turn ON.

@ Additional Information

If the Error Flag (P_ER) or lllegal Access Error Flag (P_AER) turns ON, it will be treated as a
program error and it can be used to stop the CPU Unit from running. Specify operation for pro-
gram errors in the PLC Setup.
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® Program Errors

Program error

Description

Related flags

No END Instruction

An END instruction is not present in the pro-
gram.

The No END Flag (A295.11) turns
ON.

Error During Task Execu-
tion

No task is ready in the cycle.
No program is allocated to a task.

The corresponding interrupt task number is
not present even though the execution condi-
tion for the interrupt task was met.

The Task Error Flag (295.12) turns
ON.

Instruction Processing
Error (P_ER Flag ON) and
Stop Operation set for
Instruction Errors in PLC
Setup

The wrong data values were provided in the
operand when an attempt was made to exe-
cute an instruction.

The ER Flag turns ON and the
Instruction Processing Error Flag
(A295.08) turns ON if Stop Opera-
tion set for Instruction Errors in
PLC Setup.

lllegal Access Error
(P_AER Flag ON) and Stop
Operation set for Instruc-
tion Errors in PLC Setup

Aread or write was executed for a parameter
area.

A read or write was executed for an area
reserved for the system.

A read or write was executed for a memory
area that is not mounted.

A read or write was executed for an EM Area
Bank specified as EM File Memory.

A write was executed to a read-only area.

The value specified in an indirect DM/EM
address in BCD mode was not BCD.

AER Flag turns ON and the lllegal
Access Error Flag (A295.10) turns
ON if Stop Operation set for
Instruction Errors in PLC Setup

Indirect DM/EM BCD Error
and Stop Operation set for
Instruction Errors in PLC
Setup

The value specified in an indirect DM/EM
address in BCD mode is not BCD.

The Access Error Flag will turn
ON. If the Stop CPU on Instruction
Error Check Box is selected in the
PLC Setup, then the Indirect
DM/EM BCD Error Flag (A295.09)
will also turn ON.

Differentiation Address
Overflow Error

During online editing, more than 131,071 dif-
ferentiated instructions have been inserted or
deleted.

The Differentiation Overflow Error
Flag (A295.13) turns ON.

lllegal Instruction Error

An attempt was made to execute an instruc-
tion that cannot be executed.

The UM (User Memory) Overflow
Flag (A295.14) turns ON.

UM (User Memory) Over-
flow Error

An attempt was made to execute instruction
data stored beyond the last address in user
memory (UM) defined as program storage
area.

The UM (User Memory) Overflow
Flag (A295.15) turns ON.
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5-10 Precautions

5-10-1 Condition Flags

I Using Condition Flags

Conditions flags are shared by all instructions, and will change during a cycle depending on results of
executing individual instructions. Therefore, be sure to use Condition Flags on a branched output with
the same execution condition immediately after an instruction to reflect the results of instruction execu-
tion. Never connect a Condition Flag directly to the bus bar because this will cause it to reflect execu-

tion results for other instructions.

Example: Using Instruction A Execution Results

Mnemonic

Correct Use

suonnesald 01-

|| Instruction A

execution results.

[ J Reflects instruction A

Condition Flag

P_EQ (Equals Flag)
—~ }7 Instruction B

The same execution condition (a) is used for instructions A and B to execute instruction B based on the
execution results of instruction A. In this case, instruction B will be executed according to the Condition
Flag only if instruction A is executed.

sbe|4 uonpuod |-0L-G

Incorrect Use

Preceding rung

[ Instruction A

Reflects the execution results of

the preceding rung if instruction

Condition Flag A is not executed.

P_EQ (Equals Flag)
} } Instruction B

If the Condition Flag is connected directly to the left bus bar, instruction B will be executed based on the
execution results of a previous rung if instruction A is not executed.
When interrupt tasks are being used, an interrupt task will operate when its start conditions are met,

even during execution of a cyclic task. In this case, the Condition Flags are returned to their original sta-
tus when processing switches back from the interrupt task to the cyclic task, even if those flags were

turned ON/OFF in the interrupt task.
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® Using Execution Results in N.C. and N.O. Inputs

The Condition Flags will pick up instruction B execution results as shown in the example below even
though the N.C. and N.O. input bits are executed from the same output branch.

} } Instruction A

‘ Reflects instruction A

execution results.

Condition Flag
P_EQ (Iﬂuals Flag)
||

Instruction B

’ Reflects instruction B

Condition Flag execution results.
P_EQ (Equals Flag)

4
Make sure each of the results is picked up once by an OUTPUT instruction to ensure that execution
results for instruction B will be not be picked up.

[ Reflects instruction A Instruction A
execution results.
.— —1
Condition Flag C

P_EQ (Equals Flag)
i O
[
Reflects instruction A

execution results.
Condition Flag D
P_EQ (Equals Flag)

| O

Instruction B

Example: The following example will move #0200 to D200 if D100 contains #0010 and move #0300
to D300 if D100 does not contain #0010.

} } CMP

#0010
D100

*_, Reflects CMP execution results.

Mov | - (1)

#0200
D200

Reflects MOV execution results.

P_EQ Mov. | )
#0300
D300

.
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The Equals Flag will turn ON if D100 in the rung above contains #0010. #0200 will be moved to
D200 for instruction (1), but then the Equals Flag will be turned OFF because the #0200 source data
is not 0000 Hex. The MOV instruction at (2) will then be executed and #0300 will be moved to D300.
A rung will therefore have to be inserted as shown below to prevent execution results for the first
MOV instruction from being picked up.

O \‘ \‘ CMP
#0010

D100
F_J Reflects CMP execution results.

P_EQ A
\
|

O

A
} } MOV o
#0200 :
D200 §
g
2
=]
(7]
A MOV
|
/\V #0300
D300

® Using Execution Results from Differentiated Instructions

With differentiated instructions, execution results for instructions are reflected in Condition Flags
only when execution condition is met, and results for a previous rung (rather than execution results
for the differentiated instruction) will be reflected in Condition Flags in the next cycle. You must
therefore be aware of what Condition Flags will do in the next cycle if execution results for differenti-
ated instructions to be used.

In the following for example, instructions A and B will execute only if execution condition C is met,
but the following problem will occur when instruction B picks up execution results from instruction A.
If execution condition C remains ON in the next cycle after instruction A was executed, then instruc-
tion B will unexpectedly execute (by the execution condition) when the Condition Flag goes from
OFF to ON because of results reflected from a previous rung.

sbe|4 uonpuod |-0L-G

Previous rung

“ “ @Instruction A

Reflects execution results for instruction A

when execution condition is met.
Reflects execution results for a previous
rung in the next cycle.

Condition Flag
P_EQ (Equals Flag)

} } @Instruction B
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5-110

In this case then, instructions A and B are not differentiated instructions, the DIFU (of DIFD) instruc-
tion is used instead as shown below and instructions A and B are both upwardly (or downwardly) dif-
ferentiated and executed for one cycle only.

Previous rung

C
| DIFU
D
D
} } Instruction A

‘ Reflects instruction A execution results.

Condition Flag
P_EQ (Equals Flag)
| |

|| Instruction B

@ Additional Information

The CONDITION FLAG SAVE and CONDITION FLAG LOAD (CCS(282) and CCL(283)) instruc-
tions can be used to save and load the Condition Flag status. These can be used to access the
status of the Condition Flags at other locations in a task or in a different task.

I Main Conditions Turning ON Condition Flags

® Error Flag (P_ER)

The Error Flag will turn ON under special conditions, such as when operand data for an instruction is
incorrect. The instruction will not be executed when the Error Flag turns ON.

When the Error Flag is ON, the status of other Condition Flags, such as the <, >, OF, and UF Flags,
will not change and status of the = and N Flags will vary from instruction to instruction.

Refer to the descriptions of individual instructions in the CS/CJ/NSJ-series Instructions Reference
Manual (Cat. No. W474) for the conditions that will cause the Error Flag to turn ON. Caution is
required because some instructions will turn OFF the Error Flag regardless of conditions.

@ Additional Information

The PLC Setup Settings for when an instruction error occurs determines whether operation will
stop when the Error Flag turns ON. In the default setting, operation will continue when the Error
Flag turns ON. If Stop Operation is specified when the Error Flag turns ON and operation stops
(treated as a program error), the program address at the point where operation stopped will be
stored at in A298 to A299. At the same time, A295.08 will turn ON.

® Equals Flag (P_EQ)

The Equals Flag is a temporary flag for all instructions except when comparison results are equal
(=). It is set automatically by the system, and it will change. The Equals Flag can be turned OFF
(ON) by an instruction after a previous instruction has turned it ON (OFF). The Equals Flag will turn
ON, for example, when MOV or another move instruction moves 0000 Hex as source data and will
be OFF at all other times. Even if an instruction turns the Equals Flag ON, the move instruction will
execute immediately and the Equals Flag will turn ON or OFF depending on whether the source
data for the move instruction is 0000 Hex or not.
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® Carry Flag (P_CY)

The CY Flag is used in shift instructions, addition and subtraction instructions with carry input, addi-
tion and subtraction instruction borrows and carries, as well as with Special I/O Unit instructions, PID
instructions, and FPD instructions. Note the following precautions.

» The CY Flag is used in shift instructions, addition and subtraction instructions with carry input,
addition and subtraction instruction borrows and carries, as well as with Special I/O Unit instruc-
tions, PID instructions, and FPD instructions. Note the following precautions.

* The CY Flag can be turned ON (OFF) by the execution results for a certain instruction and be
turned OFF (ON) by another instruction. Be sure the proper results are reflected in the Carry Flag
when using it.

® Less Than and Greater Than Flags (P_LT, P_GT)

The > and < Flags are used in comparison instruction, as well as in the LMT, BAND, ZONE, PID and
other instructions.

The > or < Flag can be turned OFF (ON) by another instruction even if it is turned ON (OFF) by exe-
cution results for a certain instruction.

® Negative Flag (P_N)

The N Flag is turned OFF when the leftmost bit of the instruction execution results word is “1” for
certain instructions and it is turned OFF unconditionally for other instruction.

suonnesald 01-

® Specifying Operands for Multiple Words

An instruction will be executed as written even if an operand requiring multiple words is specified so
that all of the words for the operand are not in the same area. In this case, words will be taken in
order of the PLC memory addresses. The Error Flag will not turn ON.

As an example, consider the results of executing a block transfer with XFER(070) if 20 words are
specified for transfer beginning with W500. Here, the Work Area, which ends at W511, will be
exceeded, but the instruction will be executed without turning ON the Error Flag. In the PLC memory
addresses, the present values for timers are held in memory after the Work Area, and thus for the
following instruction, W500 to W511 will be transferred to DO to D11 and the present values for TO to
T7 will be transferred to D12 to D19.

sbe|4 uonpuod |-0L-G

Note Refer to the appendix Memory Map of PLC Memory Addresses for specific PLC memory addresses.

W500 DO
i i XFER to to Trans- | 4o to
ferred
&20( Number of words W511 —p < D11
T T0 D12
W500| First source word to o to o
DO| First destination word T7 D19
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5-10-2 Special Program Sections

CJ-series programs have special program sections that will control instruction conditions. The following
special program sections are available

Program section

Instructions

Instruction condition

Status

Subroutine SBS, SBN, and RET instructions | Subroutine programis | The subroutine program sec-
GSBS, GSBN, and GRET executed. tion between SBN and RET
instructions instructions is executed.

IL - ILC section IL and ILC instructions Section is interlocked | The output bits are turned OFF

Step Ladder sec- STEP instructions gnd tlmgrs arg reset. Other

tion instructions will not be exe-

cuted and previous status will
be maintained.

FOR-NEXT loop FOR instructions and NEXT Break in progress. Looping
instructions
JMPO - JMEO sec- | JMPO instructions and JMEO Jump

tion

instructions

Block program sec-
tion

BPRG instructions and BEND
instructions

Block program is exe-

cuting.

The block program listed in
mnemonics between the BPRG
and BEND instructions is exe-
cuted.

I Instruction Combinations

The following table shows which of the special instructions can be used inside other program sections.

| IL-ILC sec- | Step ladder | FOR -NEXT | JMP0-JMEQ | DloCk pro-
Subroutine . . X gram sec-
tion section loop section .
tion

Subroutine Not possible. | Not possible. | Not possible. | Not possible. | Not possible. | Not possible.
IL-ILC OK Not possible. | Not possible. | OK OK Not possible.
Step ladder section Not possible. | OK Not possible. | Not possible. | OK Not possible.
FOR - NEXT loop OK OK Not possible. | OK OK Not possible.
JMPO - JMEO OK OK Not possible. | Not possible. | Not possible. | Not possible.
Block program section OK OK OK Not possible. | OK Not possible.

Note Instructions that specify program areas cannot be used for programs in other tasks. Refer to 5-2-4 Designing
Tasks for details.
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5 Understanding Programming

I Subroutines

Place all the subroutines together just before the END(001) instruction in all programs but after pro-
gramming other than subroutines. (Therefore, a subroutine cannot be placed in a step ladder, block
program, FOR - NEXT, or JMPO - JMEOQ section.) If a program other than a subroutine program is
placed after a subroutine program (SBN to RET), that program will not be executed.

Program
Subroutine
Program
a
S
—
o
. o
Subroutine a
o
[V
c
=3
o
>
(7]

I Instructions Not Available in Subroutines

The following instructions cannot be placed in a subroutine.

Function Mnemonic Instruction
Process Step Control STEP(008) Define step ladder section
SNXT(009) Step through the step ladder

Note A subroutine can include a block program section. If, however, the block program is in WAIT status when
execution returns from the subroutine to the main program, the block program section will remain in WAIT
status the next time it is called.

suonoag weiboud [eroads z-0L-G
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5-114

I Instructions Not Available in Step Ladder Program Sections

The following instructions cannot be used in step ladder program sections.

Function

Mnemonic

Instruction

Sequence Con-
trol

FOR(512), NEXT(513), and
BREAK(514)

FOR, NEXT, and BREAK LOOP

END(001)

END

IL(002) and ILC(003)

INTERLOCK and INTERLOCK CLEAR

JMP(004) and JME(005)

JUMP and JUMP END

CJP(510) and CJPN(511)

CONDITIONAL JUMP and CONDITIONAL JUMP NOT

JMPO(515) and JMEO(516)

MULTIPLE JUMP and MULTIPLE JUMP END

Subroutines

SBN(092), RET(093), GSBN (751)
and GRET(752)

SUBROUTINE ENTRY and SUBROUTINE RETURN

Block Pro-
grams

IF(802) (NOT), ELSE(803), and
IEND(804)

CONDITIONAL BLOCK BRANCHING (NOT), CONDI-
TIONAL BLOCK BRANCHING ELSE, and CONDI-
TIONAL BLOCK BRANCHING END

BPRG(096) and BEND(801)

BLOCK PROGRAM BEGIN/END

EXIT(806) (NOT)

CONDITIONAL BLOCK EXIT (NOT)

LOOP(809) and LEND(810) (NOT)

LOOP BLOCK and LOOP BLOCK END (NOT)

WAIT(805) (NOT)

ONE CYCLE WAIT (NOT)

TIMW(813) TIMER WAIT
TMHW(815) HIGH-SPEED TIMER WAIT
CNTW(814) COUNTER WAIT

BPPS(811) and BPRS(812)

BLOCK PROGRAM PAUSE and RESTART

Note 1 A step ladder program section can be used in an interlock section (between IL and ILC). The step ladder
section will be completely reset when the interlock is ON.

2 A step ladder program section can be used between MULTIPLE JUMP (JMPO) and MULTIPLE JUMP
END (JMEO).

CJ2 CPU Unit Software User’s Manual



5 Understanding Programming

I Instructions Not Supported in Block Program Sections

The following instructions cannot be placed in block program sections

Classificattiig: (RIS Mnemonic Instruction
Sequence Control FOR(512), NEXT(513), FOR, NEXT, and BREAK LOOP
and BREAK(514)
IL(002) and ILC(003) INTERLOCK and INTERLOCK CLEAR
JMPO0(515) and MULTIPLE JUMP and MULTIPLE JUMP END
JMEOQ(516)
END(001) END
Sequence Input UP(521) CONDITION ON
DOWN(522) CONDITION OFF
Sequence Output DIFU DIFFERENTIATE UP o
DIFD DIFFERENTIATE DOWN a
KEEP KEEP a'f?
ouT OUTPUT 8
OUT NOT OUTPUT NOT §'
Timer/Counter TIM HUNDRED-MS TIMER ’
TIMH TEN-MS TIMER
TMHH(540) ONE-MS TIMER
TIMU TENTH-MS TIMER
TMUH HUNDREDTH-MS TIMER g
TTIM(087) ACCUMULATIVE TIMER N
TIML(542) LONG TIMER %.s
MTIM(543) MULTI-OUTPUT TIMER %
CNT COUNTER 8
CNTR REVERSIBLE COUNTER %
Subroutines SBN(092) and RET(093) | SUBROUTINE ENTRY and SUBROUTINE RETURN g
Data Shift SFT SHIFT g
Ladder Step Control STEP(008) and STEP DEFINE and STEP START
SNXT(009)
Data Control PID PID CONTROL
Block Program BPRG(096) BLOCK PROGRAM BEGIN
Damage Diagnosis FPD(269) FAILURE POINT DETECTION

Note 1 Block programs can be used in a step ladder program section.

2 Ablock program can be used in an interlock section (between IL and ILC). The block program section will
not be executed when the interlock is ON.

3 A block program section can be used between MULTIPLE JUMP (JMPQ) and MULTIPLE JUMP END
(JMEO).

4 A JUMP instruction (JMP) and CONDITIONAL JUMP instruction (CJP/CJPN) can be used in a block pro-
gram section. JUMP (JMP) and JUMP END (JME) instructions, as well as CONDITIONAL JUMP
(CJP/CJPN) and JUMP END (JME) instructions cannot be used in the block program section unless they
are used in pairs. The program will not execute properly unless these instructions are paired.
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/O Memory Areas
]

This section describes the I/O memory areas in the CPU Unit. /O memory is one type
of memory built into the CPU Unit.

6-1 I/OMEMOIY Areas ... ...vvviiiniee ittt e nnnaneeesnnnnnnnnnesns 6-2
6-1-1 I/O Memory Area OVEIVIEW . ... ... it e 6-2
6-1-2 I/O Memory Area Structure . .......... .. 6-4
6-1-3 Holding I/O Memory Values .. ... . e 6-8

B6-2 IO AIEa . ..ottt e 6-10
6-2-1 INpUt Bits .. ... e 6-10
6-2-2 Output Bits . . . ... 6-12

6-3 DataLink Area ...........oiiiiiiiiiniiiiienaataerrnnnnnnnnns 6-15

6-4 Synchronous DataRefreshArea ................. ... iiininnn. 6-16

6-5 CPUBuUsUNitArea ......... ..ot iiiiiiiait e ernnnnnnnnns 6-17

6-6 Special /OUnitArea ............iiiiiiiiiiiiiat it ernnnnnnnnns 6-18

6-7 Pulsel/OArea . .......c..i ittt aaa e ananaanens 6-19

6-8 Serial PLCLINKArea ..........cciiiiiiinnanaanenaanennnns 6-20

6-9 DeviceNet Area . ........ ... e it e et 6-21

6-10 EtherCAT Remote IO Area .......... ..o iriiiiiiaiinnannnnnns 6-22

B-11 WOrK Area . ... ...ttt ettt eaaa et saaannannns 6-23

6-12Holding Area .. ........c.. i i ettt 6-24

6-13 Auxiliary Area ... ..... .ot et e e e 6-26

6-14 Temporary Relay Area . ... .......... it iaaaeeess 6-27

6-15DataMemory Area . ..........c.otiiiitiiiit et 6-28

6-16 Extended Data Memory Area . . ......... ..ot iinnnnnnnnenss 6-31

B-17 TIMer Areas . .. ..ottt ittt et aae e aannneens 6-35

B-18 Counter Areas ... .......cciiiiirriianaa e inaeeraaneranneennns 6-37

6-19Task Flags .. ..... .ottt i et et i e i na e anns 6-38

6-20 Index Registers ..........c. ittt i 6-39

6-21DataRegisters ............. ittt i i 6-44

6-22Condition Flags .......... ..ot i e, 6-46

6-23 CloCK PUISES . . ... . i e e e 6-48
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6 1/O Memory Areas

6-1 1/O Memory Areas

6-1-1 1/0 Memory Area Overview

I/O memory areas can be accessed using instruction operands. The following table lists the areas in 1/0

Memory.
Area name Description Reference
CIO Area (Core I/0 Area) | Words in the CIO Area are used for data exchanges such as I/O refreshing with | ---
various Units. Words that are not allocated to Units may be used as work words
and work bits in the program. It is not necessary to input the “ClIO” prefix when
specifying an address in the CIO Area.
1/0 Area Words in the I/O Area are allocated to external I/O terminals on Basic I/O Units. | 6-10
Data Link Area Words in the Data Link Area are used for data links with other PLC Units on a 6-15
network through a Controller Link Unit.
Synchronous Data Words in the Synchronous Data Refresh Area are allocated as synchronous 6-16
Refresh Area refresh data when synchronous unit operation is used.
CPU Bus Unit Area Words in the CPU Bus Unit Area are allocated to CPU Bus Units to transfer sta- | 6-17
tus information.
Special I/O Unit Area Words in the Special I/0O Unit Area are allocated to Special /0 Units to transfer | 6-18
status information.
Pulse 1/0 Area Words in the Pulse 1/O Area are allocated to pulse I/O functions when a Pulse 6-19
I/O Module is connected. This area is supported only by CJ2M CPU Units.
Serial PLC Link Area This area is used for Serial PLC Links. Data is exchanged between CPU Units | 6-20
using serial ports without communications programming. This area is supported
only by CJ2M CPU Units.
DeviceNet Area Words in the DeviceNet Area are allocated to slaves for DeviceNet remote /0 | 6-21
communications. Allocations in this area are fixed and cannot be changed.
EtherCAT Remote I/0 Words in the EtherCAT Remote I/O Area are allocated to slaves for EtherCAT 6-22
Area remote I/O communications. Allocations in this area are fixed and cannot be
changed.
This area is also used to store the EtherCAT remote I/0O communications status.
Internal I/O Area *1 These words can be used only in the program. They cannot be used for /O -—-
exchange with external I/0 terminals.
Work Area (W) *1 Words in the Work Area can be used only in the program. 6-23
Holding Area (H) Words in the Holding Area can be used only in the program. These words retain | 6-24
their content when the PLC is turned ON or the operating mode is switched
between PROGRAM mode and RUN or MONITOR mode.
Auxiliary Area (A) The Auxiliary Area contains flags and control bits used to monitor and control 6-26
PLC operation.
Temporary Relay Area The TR Area contains bits that record the ON/OFF status of program branches. | 6-27
(TR) (TR Area) The TR bits are used with mnemonics only.
Data Memory Area (D) The DM Area is a multi-purpose data area. With CJ2 PLCs, the DM Area can be | 6-28

(DM Area)

read and written in either word units or bit units.

Words in the DM Area retain their contents when the PLC is turned ON or the
operating mode is switched between PROGRAM mode and RUN or MONITOR
mode.

Some words in the DM Area are used to store initial settings for Special I1/0
Units and CPU Bus Units.
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Area name Description Reference
Extended Data Memory The EM Area is a multi-purpose data area. With CJ2 PLCs, the EM Area can be | 6-31
Area (E) read and written in either word units or bit units.

(EM Area) Words in the EM Area retain their content when the PLC is turned ON or the
operating mode is switched between PROGRAM mode and RUN or MONITOR
mode. The EM Area is divided into banks.
Timer Timer Comple- | A Completion Flag is turned ON when the set time of the timer elapses. 6-35
Areas tion Flag Area
(T)
Timer PV Area The PV of a timer increases or decreases as the timer operates.
(T)
Counter | Counter Com- A Completion Flag is turned ON when the set value is reached or counted down | 6-37
Areas pletion Flag Area | to zero.
(C)
Counter PV Area | The PVs of a counter is incremented or decremented as the counter operates.
(C)
Task Flag Area (TK) A Task Flag is ON when the corresponding cyclic task is in READY status. 6-38
Index Registers (IR) Index registers are used to store PLC memory addresses (absolute memory 6-39
addresses in RAM) to indirectly address I/O memory words.
Data Registers (DR) Data registers are used to offset the PLC memory addresses in Index Registers | 6-44
when addressing words indirectly.
Condition Flags Condition Flags are special flags, such as the Error Flag and Carry Flag, that 6-46
show the results of executing instructions.
Clock Pulses The clock pulses are special flags that turn ON and OFF at regular intervals. 6-48

*1 There are two areas that provide work bits: The Internal I/O Area in the CIO Area and the Work Area. Use word bits in the

Work Area first.
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6 1/O Memory Areas

6-1-2

I/0 Memory Area Structure

Access Change Status at Forc-
. External I/O Bit Word from Pro- startup . . Refer-
Area Size Range ) . ing bit
allocation access | access | Read | Write | 9ramming | or mode ence
. status
Device change
1/0 Area 2,560 bits ClIO 0 to Basic I/0 Units | OK OK OK OK OK Cleared™ | OK 6-10
(160 words) ClO 159*1
Data Link 3,200 bits CIO 1000 to Data links or OK OK OK OK OK OK 6-15
Area (200 words) CIO 1199 PLC links
(conditional)
Synchronous | 1,536 bits CIO 1200 to Synchronous OK OK OK OK OK OK 6-16
Data Refresh | (96 words) CIO 1295 Units*3
Area
CPUBus Unit | 6,400 bits CIO 1500 to CPU Bus OK OK OK OK OK OK 6-17
Area (400 words) CIO 1899 Units (condi-
tional)
Special /0 15,360 bits CIO 2000 to Special I/0 OK OK OK OK OK OK 6-18
Unit Area (960 words) CIO 2959 Units (condi-
tional)
Pulse 1/0 32 bits (4 CIO 2960 to Pulse 1/0 OK OK OK OK OK OK 6-19
Area words) CIlO 2963 Modules™4
Serial PLC 1,440 bits (90 | CIO 3100 to Linked PLC* | OK OK OK OK OK OK 6-20
Link Area words) CIO 3189
© DeviceNet 9,600 bits ClO 3200 to DeviceNet OK OK OK OK OK OK 6-21
© | Area (600 words) CIO 3799 Master (fixed
g allocations)
O (conditional)
Output Area 1,024 points CIO 3800 to OK OK OK OK OK OK 6-22
for EtherCAT | (64 words) CIO 3863
Remote I/O
Units (1 word
per node)
Input Area for | 1,024 points CIO 3900 to - OK OK OK OK OK OK 6-22
EtherCAT (64 words) CIO 3963
Remote I/O
Units (1 word
per node)
Area for the 320 points CIO 3980 to - OK OK OK OK OK OK 6-22
EtherCAT (20 words) CIO 3999
remote 1/0
communica-
tions status
(20 words)
Internal /0 3,200 bits CIO 1300 to OK OK OK OK OK OK 6-23
Area (200 words) CIO 1499
34,304 bits | ¢10 4000 to
(2,144 words) | ci0 6143
Work Area 8,192 bits WO000 to W511 | --- OK OK OK OK OK Cleared OK 6-23
(512 words) *2
Holding Area*5 8,192 bits HOO00 to H511 OK OK OK OK OK Main- OK 6-24
(512 words) tained
Aucxiliary Area 48,128 bits A000 to A447 - OK OK OK No No Depends | No 6-26
(3,008 words) "a448 10 A959 | OK oK OK |OK |OK on the
address
A960 to OK OK OK OK OK
A1471"6
A10000 to OK OK OK No No
A11535"6

*1

The 1/O Area can be expanded to include CIO 0160 to CIO 0999 by changing the first words allocated to specified Units.

Settings for the first words can be made using the CX-Programmer to set the first words in the 1/O tables. The setting
range for the first words is CIO 0 to CIO 900.

*2

If the I/O Memory Hold Flag (A500.12) is ON, the memory values will be maintained when the operating mode is

changed. If, in addition, the PLC Setup is set to hold the status of the /O Memory Hold Flag at startup (IOM Hold Bit
parameter), the memory values will be maintained when the power supply is turned ON.

6-4
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6 1/O Memory Areas

*3 This area is supported only by CJ2H CPU Units. “Synchronous Units” are CPU Bus Units and Special I/O Units that sup-
port synchronous unit operation.

*4 This area is supported only by CJ2M CPU Units.

*5 H512 to H1535 can be set for use only as function block memory or SFC memory.

*6  A960 to A1471 and A10000 to A11535 were added to expand the Auxiliary Area in CJ2 CPU Units. These words cannot
be accessed by CPU Bus Units, Special I/0 Units, PTs, and Support Software that do not specifically support the CJ2
CPU Units.

Only the following CPU Bus Units and Special I/O Units specifically support the CJ2 CPU Units.
+ EtherNet/IP Unit: CJ1W-EIP21/EIP21S
* Position Control Units: CJ1W-NC214, CJ1W-NC234, CJ1W-NC281, CJ1W-NC414, CJ1W-NC434, CJ1W-NC481,
and CJ1W-NC881
* Analog Input Unit: CJ1W-AD042
* Analog Output Unit: CJ1W-DA042V
» Serial Communications Units: CJ1W-SCU22, CJ1W-SCU32, and CJ1W-SCU42
External Access Change Status at
. Bit Word from Pro- startup Forcing | Refer-
Area Size Range 1/0 allo- . )
. access | access | Read | Write | 9ramming | ormode | bit status | ence
cation .
Device change
TR Area 16 bits TRO to TR15 - OK --- OK OK No Cleared No 6-27
DM Area 32,768 words | DO000O to -—- OK*8 OK OK OK OK Main- No 6-28
D32767 tained
EM Area 32,768 words | EO0_O to --- OK™8 OK OK OK OK Main- Can be 6-31
per bank, 25 E18_32767"8 tained enabled
banks max. (0 with a set-
to 18 hex) ting."9
Timer Completion | 4,096 bits TO to T4095 - OK -—- OK OK OK Cleared OK 6-35
Flags
Counter Comple- 4,096 bits CO0 to C4095 --- OK - OK OK OK Main- OK 6-37
tion Flags tained
Timer PVs 4,096 words TO to T4095 - - OK OK OK OK Cleared No*10 6-35
Counter PVs 4,096 words CO0 to C4095 -—- - OK OK OK OK Main- No*11 6-37
tained
Task Flag Area 128 bits TKO0O0O to TK127 -—- OK - OK No No Cleared No 6-38
Index Registers'7 | 16 registers IRO to IR15 -- OK OK Indi- Spe- No Cleared No 6-39
rect cific
addre | instruct
ssing | ions
only only
Data Registers™” 16 registers DRO to DR15 - No OK OK OK No Cleared No 6-44
Condition Flags Example: System symbols -—- OK - OK No No Cleared No 6-46
Always ON in the global sym-
Flag bols table of the
CX-Programmer
(e.g., P_On)
Pulse bits Example: 1s System symbols -—- OK - OK No No Cleared No 6-48
Clock Pulse in the global sym-
bols table of the
CX-Programmer
(e.g., P_1s)
*7 Index registers and data registers can be used either individually by task or they can be shared by all the tasks.
*8 Banks D to 18 hex of the EM Area were added to expand the EM Area in CJ2 CPU Units. Also, the ability to address bits

in the DM Area and EM Area was also added as a new feature to the CJ2 CPU Units.

Banks D to 18 hex of the EM Area cannot be accessed and bit addresses in the DM Area and EM Area cannot be used
by CPU Bus Units, Special I/0 Units, PTs, and Support Software that do not specifically support the CJ2 CPU Units.
Only the following CPU Bus Units and Special I/O Units specifically support the CJ2 CPU Units.

+ EtherNet/IP Unit: CJ1W-EIP21/EIP21S

+ Position Control Units: CJ1W-NC214, CJ1W-NC234, CJ1W-/NC281, CJ1W-NC414, CJ1W-NC434,
CJ1W-NC481, and CJTW-NC881

* Analog Input Unit: CJ1W-AD042

» Analog Output Unit: CJ1W-DAO42V
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6

*9

*10
*11

I/O Memory Areas

» Serial Communications Units: CJ1W-SCU22, CJ1W-SCU32, and CJ1W-SCU42

Bits in the specified bank and all banks after it can be force-set/reset. (This is called the EM Area force-set/reset function.)
With CJ2H CPU Units, bits in following EM Area banks that are set for automatic address allocation can be force-
set/reset.

CJ2H-CPU64/65(-EIP): E03_0 to E03_32767

CJ2H-CPUG5(-EIP): E06_0 to E09_32767

CJ2H-CPU67(-EIP): EO7_0 to EOE_32767

CJ2H-CPUB8(-EIP): E11_0 to E18_32767

Timer PVs can be refreshed indirectly by force-setting/resetting Timer Completion Flags.
Counter PVs can be refreshed indirectly by force-setting/resetting Counter Completion Flags.
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® CIO Area

6

I/O Memory Areas

It is not necessary to input the “CIO” acronym when specifying an address in the CIO Area. The CIO
Area is generally used for data exchanges such as I/O refreshing with various Units. Words that are
not allocated to Units may be used as work words and work bits in the program only.

0 Bit

See note 1.

See note 2.

Word 15
CIO 0000
1/0 Area
CIO 0159
(CIO 0160)
Not used.
(CIO 0999)
CIO 1000
Data Link Area
CIO 1199
CIlO 1200
Synchronous Data Refresh Area
ClO 1295
CIO 1300
Internal 1/0O Area
CIO 1499
CIO 1500
CPU Bus Unit Area
CIlO 1899
CIO 1900
Not used.
CIlO 1999
CIO 2000
Special I/0 Unit Area
CIO 2959
ClO 2960
Pulse I/O Area
CIO 2963
CIO 2964
Not used.
CIO 3099
CIlO 3100
Serial PLC Link Area
(CIO 3199)
CIO 3200
DeviceNet Area
CIO 3799
CIO 3800
Output Area for EtherCAT Remote I/O Units
CIO 3863
CIO 3864
Not used.
CIO 3899
CIO 3900
Input Area for EtherCAT Remote I/O Units
CIO 3963
CIO 3964
Not used.
CIO 3979
CIO 3980
Area for the EtherCAT remote /O communications status
CIO 3999
CIO 4000
Internal 1/0 Area
ClO 6143

} See note 2.

} See note 2.
} See note 2.

Note 1 Itis possible to use CIO 0160 to CIO 0999 for I/0O words by making the appropriate settings for the first words on the
Racks. Settings for the first words on the Racks can be made using the CX-Programmer to set the first Rack
addresses in the 1/O table. The settings range for the first Rack addresses is from CIO 0000 to CIO 0900.

2 The parts of the CIO Area that are labelled "Not used" may be used in programming as work bits. In the future, how-
ever, unused CIO Area bits may be used when expanding functions. Always use Work Area bits first.
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I/O Memory Areas

6-1-3 Holding I/O Memory Values

I Clearing I/0 Memory for CPU Unit Operating Status Changes

I/O memory values (except for some I/O memory areas) are cleared when the operating status of the
CPU Unit changes.

® Changes for Which I/0 Memory Is Cleared

» Changing the operating mode between PROGRAM mode and RUN or MONITOR Mode

» Stopping operation due to a fatal error (except for stopping operation due to executing a
FALS(007) instruction

» Resetting the power supply (turning the power OFF and then back ON)

® Settings to Hold I1/0 Memory

You can make settings to hold I/O memory even if the operating status of the CPU Unit changes.
* Holding I/O Memory for Operating Mode Changes and Fatal Errors:
Turn ON the IOM Hold Bit in the Auxiliary Area (A500.12).

* Holding I/O Memory When Resetting Power
Turn ON the IOM Hold Bit in the Auxiliary Area (A500.12) and select the IOM Hold Bit Check Box
in the Startup Hold Area on the Startup Tab Page in the PLC Setup.

Precautions for Safe Use

Making Settings to Hold the 1/O Area

Output bits in /O memory will not be cleared (i.e., will not turn OFF) when the CPU Unit's operat-
ing mode changes from RUN or MONITOR mode to PROGRAM mode. The status before
changing to PROGRAM mode will be held. When the mode is then changed from PROGRAM
mode to RUN or MONITOR mode, the previous I1/O memory values will be output.

When operation stops due to a fatal error (including execution of the FALS(007) instruction), the
I/O memory values in the CPU Unit will be held, but the outputs from the Output Units will all turn
OFF.
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® |/O Memory Hold Status According to I/O Memory Area

The following table gives the hold status for each I/O memory area.

Area

CPU Unit operat-
ing mode
changes

Fatal errors

FALS(007) exe-
cuted

Other fatal errors

Power supply
turned ON

CIO Area I/0 Area

(Core 1/0 Area) Data Link Area

Synchronous Data
Refresh Area™

CPU Bus Unit
Area

Special I/O Unit
Area

Pulse 1/0O Area™

Serial PLC Link
Area*4

DeviceNet Area

EtherCAT Remote
I/0 Area

Internal I/O Area

Possible to hold"2
(Depends on set-
tings.)

Held

Possible to hold"2
(Depends on set-
tings.)

Possible to hold"3
(Depends on set-
tings.)

Work Area (W)

Possible to hold*2
(Depends on set-
tings.)

Held

Possible to hold*2
(Depends on set-
tings.)

Possible to hold*3
(Depends on set-
tings.)

Holding Area (H)

Held

Auxiliary Area (A)

Held or cleared depending on the address.

Data Memory Area (D)

Held

Extended Data Memory Area (E)

Held

Timer Completion Flags (T) Possible to hold™2 | Held Possible to hold"2 | Possible to hold"3
(Depends on set- (Depends on set- | (Depends on set-
tings.) tings.) tings.)

Timer PVs (T) Possible to hold"2 | Held Possible to hold"2 | Possible to hold"3
(Depends on set- (Depends on set- | (Depends on set-
tings.) tings.) tings.)

Counter Completion Flags (C) Held

Counter PVs (C) Held

Task Flag Area (TK) Cleared Held Cleared Cleared

Index Registers (IR) Cleared Held Cleared Cleared

Data Registers (DR) Cleared Held Cleared Cleared

*1 This area is supported only by CJ2H CPU Units.

*2  Turn ON the IOM Hold Bit (A500.12) in the Auxiliary Area to hold these areas.
*3  Turn ON the IOM Hold Bit in the Auxiliary Area (A500.12) and select the IOM Hold Bit Check Box in the Startup Hold Area

on the Startup Tab Page in the PLC Setup.
*4 This area is supported only by CJ2M CPU Units.
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6 1/O Memory Areas

6-2 1/O Area

I/O Area addresses range from CIO 0 to CIO 159 for words and CIO 0.00 to CIO 159.15 for bits.

Words in the 1/0 Area are allocated to 1/0 terminals on Basic I/O Units. Words are allocated to Basic 1/0
Units based on the slot position (left to right) and number of words required. The words are allocated
consecutively and empty slots are skipped. Words in the I/O Area that aren't allocated to Basic I/O Units
can be used only in the program.

Bits in the 1/0O Area can be force-set and force-reset.

Note The area can be expanded to CIO 0000 to CIO 0999 by changing the first word allocated to a specific Unit.
The maximum number of bits that can be allocated for external I/0O will still be 2,560 (160 words) even if the
I/O Area is expanded.

6-2-1 Input Bits
A bit in the I/O Area is called an input bit when it is allocated to an Input Unit. Input bits reflect the

ON/OFF status of devices such as pushbutton switches, limit switches, and photoelectric switches.

There are three ways for the status of input points to be refreshed in the PLC: normal 1/O refreshing,
immediate refreshing, and IORF(097) refreshing.

I Normal I/O Refreshing

The status of input points on external devices is read once each cycle after program execution. In
the following example, CIO 1.01 is allocated to switch 1, an external switch connected to the input
terminal of an Input Unit. The ON/OFF status of switch 1 is stored in CIO 1.01 once each cycle.

Ladder symbol Mnemonic
1.01 LD 1.01

_.| |_
CPU Unit

Input Unit Bit allocation

Switch 1 |

\ ......
|::_O— Once gl:l .............
each
cycle
’7

.......... CIO 1.01
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6 1/O Memory Areas

I Immediate Refreshing

When the immediate refreshing variation of an instruction is specified by inputting an exclamation
point just before the instruction and the instruction’s operand is an input bit or word, refreshing is
performed as described below. This immediate refreshing is performed in addition to the normal I/O
refreshing performed once each cycle.

® Bit Operands

Just before the instruction is executed, the ON/OFF status of the 16 1/0O points allocated to the word
containing the specified bit will be read to the PLC.

® Word Operands

Just before the instruction is executed, the ON/OFF status of the 16 1/O points allocated to the spec-
ified word will be read to the PLC.

® Example

In the following example, CIO 1.01 is allocated to switch 1, an external switch connected to the input
terminal of an Input Unit. The ON/OFF status of switch 1 is read and reflected in CIO 1.01 just
before ILD 1.01 is executed.

[=2]
Ladder symbol Mnemonic )
10 ILD 1.01 o
! >
@
(Y
Input Unit CPU Unit
ClO 1.01
Switch 0 ——
o o] )
Switch 1 ’ ?;] oS
°. 0 n
: S
Switch 7 T 3
S N Read =
“fjust =
- | ’————— before
in-
struc-
tion
execu-
tion.

]| IORF(097) Refreshing

When the IORF(097) (I/O REFRESH) instruction is executed, the input bits in the specified range of
words are refreshed. This 1/O refreshing is performed in addition to the normal 1/O refreshing per-
formed once each cycle.

The following IORF(097) instruction refreshes the status of all I/0 points in /O Area words CIO 0 to
CIO 3. The status of input points is read from the Input Units and the status of output bits is written to
the Output Units.

— IORF

0
3
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6 1/O Memory Areas

In the following example, the status of input points allocated to CIO 0 and CIO 1 are read from the
Input Unit. (CIO 2 and CIO 3 are allocated to Output Units.)

Input Unit CPU Unit
Sgeno i 0
Switch 16 T
- Switch 1 ]\ O
Switch 17 % ] N R S
o o———— 4
P swichts ]J Read
Switch 31 ] vglslr__\
—0 o———— | I
’ (097)
is
execu-
ted.

I Restrictions on Input Bits

There is no limit on the number of times that input bits can be used as normally open and normally
closed conditions in the program. The addresses can be programmed in any order.

An input bit cannot be used as an operand in an OUTPUT instruction.

1.00

6-2-2 Output Bits

Not allowed if CIO 1.00 is an input bit.
;Egz///// p

A bit in the I/O Area is called an output bit when it is allocated to an Output Unit. The ON/OFF status of
output bits are output to devices such as actuators. There are three ways for the status of output bits to
be refreshed to an Output Unit: normal I/O refreshing, immediate refreshing, and IORF(097) refreshing.

I Normal I/O Refreshing

The status of output bits are output to external devices once each cycle after program execution.

In the following example, CIO 2.01 is allocated to an actuator, an external device connected to an
output terminal of an Output Unit. The ON/OFF status of CIO 2.01 is output to that actuator once

each cycle.
Ladder symbol Mnemonic
2.01 OUT 2.01
;PLIJI unit 0201
ta oca:tlon d Output Unit
\_

Actuator

6-12

Once
each
cycle

i

_i

CJ2 CPU Unit Software User’s Manual



6 1/O Memory Areas

I Immediate Refreshing

When the immediate refreshing variation of an instruction is specified by inputting an exclamation
point just before the instruction, and the instruction’s operand is an output bit or word, refreshing is
performed as described below. This immediate refreshing is performed in addition to the normal I/O
refreshing performed once each cycle.

® Bit Operands

Just after the instruction is executed, the ON/OFF status of the 16 I/O points allocated to the word
containing the specified bit will be output to the output devices.

® Word Operands

Just after the instruction is executed, the ON/OFF status of the 16 1/O points allocated to the speci-
fied word will be output to the output devices.

® Example

In the following example, CIO 2.01 is allocated to an actuator, an external device connected to the
output terminal of an Output Unit. The ON/OFF status of CIO 2.01 is output to the actuator just after
IOUT 2.01 is executed.

[=2]
Ladder symbol Mnemonic :
2.01 o
C ! OUT 2.01 z
(Y
Bit allocation . .
\ yd Output Unit
\ﬂ 4 Actuator g
F ! > [ N
o]
C
<
> [ S
Output @
just after @
instruc- J
tion ‘
execu-

tion.

]| IORF(097) Refreshing

When IORF(097) (/O REFRESH) is executed, the ON/OFF status of output bits in the specified
range of words is output to their external devices. This I/O refreshing is performed in addition to the
normal I/O refreshing performed once each cycle.

The following IORF(097) instruction refreshes the status of all I/0 points in 1/0O Area words CIO 0 to
CIO 3. The status of input points is read from the Input Units and the status of output bits is written to
the Output Units.

—] 10RF
0
3
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6-14

I/O Memory Areas

In this example, the status of input points allocated to CIO 2 and CIO 3 are output to the Output Unit.
(CIO 0 and CIO 1 are allocated to Input Units.)

CPU Unit

B allocat - Clo2
it a oc‘:a ion - Output Unit
L ’,,' \
Actuator
B0 [
.| clo3
O -
S i
T
Output when
IORF (097)
is executed.

|E| Precautions for Correct Use

All outputs on Basic I/0 Units and Special I/O Units can be turned OFF by turning ON the Output

OFF Bit (A500.15). The status of the output bits will not be affected even though the actual out-
puts are turned OFF.

I Restrictions on Output Bits

Output bits can be programmed in any order. Output bits can be used as operands in input instruc-
tions. There is no limit on the number of times that output bit can be used as a normally open and
normally closed conditions in the program.

An output bit can be used in only one instruction that controls its status. If the status of an output bit
is controlled by two or more instructions, only the last instruction will be effective.

ClO 0.00 is
0|'(|)2 0.00 controlled by CIO
11 O 0000.10.
0.10 0.00 Only this instruction
{ E O is effective.
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6 1/O Memory Areas

6-3 Data Link Area

Data Link Area addresses range from CIO 1000 to CIO 1199 for words and CIO 1000.00 to
ClO 1199.15 for bits. Words in the Data Link Area are used for data links when LR is set as the data
link area for Controller Link Networks.

A data link automatically (independently of the program) shares data with Data Link Areas in other CPU
Units in the network through Controller Link Units mounted to the PLCs.

Data links can be generated automatically (using the same number of words for each node) or manu-
ally. When a user defines the data links manually, any number of words can be assigned to each node
and nodes can be made receive-only or send-only. Refer to the Controller Link Units Operation Manual

(Cat. No. W309) for details.

Words in the Data Link Area can be used in the program when LR is not set as the data link area for
Controller Link Networks are not used.

Link Areas
Controller Controller
: . Controller 4 \
Link Unit Link Unit Link Unit

I

< e
o — =
CPU Unit /\ CPU Unit /\ CPU Unit /\

Controller Link Network
Bits in the Data Link Area can be force-set and force-reset.

A\ A 4

eaIy YUl Bleq €-9
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I/O Memory Areas

6-4 Synchronous Data Refresh Area

6-16

Synchronous Data Refresh Area addresses range from CIO 1200 to CIO 1295 for words and CIO
1200.00 to CIO 1295.15 for bits.

The Synchronous Data Refresh Area is used to exchange data between the CPU Unit and Synchro-
nous Units when synchronous unit operation is used for CJ2H CPU Units. This area is supported only
by CJ2H CPU Units. Refer to 10-8-4 Synchronous Data Refresh for details.
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6 1/0 Memory Areas

6-5 CPU Bus Unit Area

The CPU Bus Unit Area addresses range from CIO 1500 to CIO 1899 for words and CIO 1500.00 to
ClO 1899.15 for bits.

Words in the CPU Bus Unit Area are allocated to CPU Bus Units to transfer data, such as the operating
status of the Unit. Each Unit is allocated 25 words based on the Unit's unit number setting.

Data is exchanged with CPU Bus Units at the following times.
* During the 1/O refresh period
* When DLNK(226)) is executed

CPU Bus Unit
CPU Unit

CPU Bus Unit Area

(25 words/Unit)
refresh-

ing

Each CPU Bus Unit is allocated 25 words based on its unit number, as shown in the following table.

Unit number Allocated words
CIO 1500 to CIO 1524
CIO 1525 to CIO 1549
CIO 1550 to CIO 1574
CIO 1575 to CIO 1599
CIO 1600 to CIO 1624
CIO 1625 to CIO 1649
CIO 1650 to CIO 1674
CIO 1675 to CIO 1699
CIO 1700 to CIO 1724
CIO 1725 to CIO 1749
ClIO 1750 to CIO 1774
CIO 1775 to CIO 1799
CIO 1800 to CIO 1824
CIO 1825 to CIO 1849
CIO 1850 to CIO 1874
CIO 1875 to CIO 1899

mimlololwm>lole|N|o|a|s|w|voa|o

The function of the 25 words depends on the CPU Bus Unit being used. For details, refer to the Unit's
operation manual.

Words in the CPU Bus Unit Area that are not allocated to CPU Bus Units can be used only in the pro-
gram.
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I/O Memory Areas

6-6 Special I/O Unit Area

6-18

The Special 1/0 Unit Area addresses range from CIO 2000 to CIO 2959 for words and CIO 2000.00 to
ClO 2959.15 for bits.

Words in the Special I/0 Unit Area are allocated to Special I/0 Units for data, such as the operating sta-
tus of each Unit. Each Unit is allocated 10 words based on its Unit’s unit number setting. Up to 96 Units
can be used with unit numbers 0 to 95.

Words in the Special I/O Unit Area are refreshed at the following times:
* Normal I/O refreshing

* When IORF (097) is executed
* When FIORF (225) is executed

Special I/0O Unit Area

(10 words/Unit)

Special 1/0 Unit

CPU Unit

Normal
110

refresh-
ing, IORF|
(097), or
FIORF
(225)

Each Special I/O Unit is allocated 25 words based on its unit number, as shown in the following table.

Unit number

Allocated words

CIO 2000 to CIO 2009

ClO 2010 to CIO 2019

CIO 2020 to CIO 2029

CIO 2030 to CIO 2039

CIO 2040 to CIO 2049

CIO 2050 to CIO 2059

CIO 2060 to CIO 2069

ClO 2070 to CIO 2079

CIO 2080 to CIO 2089

Ol | N[oja|h|WIN|=|O

CI0O 2090 to CIO 2099

10 (A)

ClO 2100 to CIO 2109

11 (B)

ClO 2110 to CIO 2119

12 (C)

ClO 2120 to CIO 2129

ClO 2130 to CIO 2139

ClO 2140 to CIO 2149

ClO 2150 to CIO 2159

ClO 2160 to CIO 2169

ClO 2170 to CIO 2179

95

CIO 2950 to CIO 2959

The function of the 10 words allocated to a Unit depends on the Special I/0 Unit being used. For details,
refer to the Unit’s operation manual.

Words in the Special I1/0 Unit Area that are not allocated to Special I/O Units can be used only in the

program.
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6 1/O Memory Areas

6-7 Pulse l/O Area

Pulse I/O Area addresses range from CIO 2960 to CIO 2963 for words and CIO 2960.00 to CIO
2963.15 for bits.

Words in the Pulse I/O Area are allocated to pulse I/O functions when a Pulse 1/0O Module is connected
to a CJ2M CPU Unit. Each Pulse 1/0 Module is allocated 2 words based on its module number. A total
of 4 words can be allocated (Pulse I/O Module 0 and Pulse I/O Module 1).

CJ2M-MD21[]
=/ =
/
o]t =
v
U =
o
>
8
. 000000
i 000000
legl :
\\ N OO0 O0OO0O0O0
::j\\ﬂﬁ T

= \ A
Pulse I/0 Pulse I/0
Module 1 Mlégae 0 Pulse I/0, 2 words/Module

Allocations are as follows:

Word address Module number
Cl0O 2960 and CIO 2961 0
ClO 2962 and CIO 2963

Refer to the CJ2M CPU Unit Pulse I/O Module User's Manual (Cat. No. W486) for details on the words
allocated to Pulse 1/0 Modules.
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6 1/O Memory Areas

6-8 Serial PLC Link Area

Serial PLC Link Area addresses range from CIO 3100 to CIO 3189 for words and CIO 3100.00 to CIO
3189.15 for bits.

The Serial PLC Link Area is used for Serial PLC Links. They can be used for data links to other PLCs.
For Serial PLC Links, data is exchanged between CPU Units using serial ports without communications
programming.

The words in the Serial PLC Link Area are allocated automatically according to the settings made in the
PLC Setup of the polling PLC.

» Serial PLC Link mode

+ Serial PLC Link number of send words

» Serial PLC Link maximum unit number

CJ2M CPU Unit CJ2M CPU Unit CJ2M CPU Unit
N
< Serial PLC Link Area
’:‘ Serial p‘on ’_—_‘ Serial p‘on ’___| Serial p‘on

Serial PLC Links
Words in the Serial PLC Link Area that are not allocated to Serial PLC Links can be used only in the
program as work bits. Bits in the Serial PLC Link Area can be force-set and force-reset.
The contents of this area will be cleared in the following cases:
* The operating mode is changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.
* When the PLC power is reset
* When the area is cleared from the CX-Programmer
* When operation stops due to a fatal error (except that the area is not cleared when stopping opera-

tion due to execution of a FALS(007) instruction)
® Setting the IOM Hold Bit (A500.12) to ON

If the IOM Hold Bit (A500.12) is ON, the contents of this area will be retained when a fatal error
occurs or the operating mode is changed from PROGRAM mode to RUN or MONITOR mode or
vice-versa. However, the contents will be cleared when power is cycled.

® Setting the IOM Hold Bit (A500.12) to ON and Protecting the IOM Hold Bit
itself in the PLC Setup

The contents of this area will be maintained even when the power is cycled.
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6-9 DeviceNet Area

The DeviceNet Area address range from CIO 3200 to CIO 3799 for words and CIO 3200.00 to CIO
3799.15 for bits.

Words in the DeviceNet Area are allocated to Slaves for DeviceNet remote I/O communications. Data is
exchanged regularly with slaves in the network (independent of the program) through the DeviceNet
Unit.

Words are allocated to slaves using fixed allocations according to fixed allocation settings 1, 2, and 3.
One of these fixed areas is selected.

Area Output Area (master to slaves) Input Area (slaves to master)
Fixed Allocation Area 1 ClO 3200 to CIO 3263 ClO 3300 to CIO 3363
Fixed Allocation Area 2 ClO 3400 to CIO 3463 CIO 3500 to CIO 3563
Fixed Allocation Area 3 CIO 3600 to CIO 3663 CIO 3700 to CIO 3763

The following words are allocated to the DeviceNet Unit when the remote I/O slave function is used with
fixed allocations.

[=2]

Area Output Area (master to slaves) Input Area (slaves to master) e;

Fixed Allocation Area 1 CIO 3370 ClO 3270 2_
Fixed Allocation Area 2 ClO 3570 ClO 3470 %
Fixed Allocation Area 3 CIO 3770 ClO 3670 “';:
@

Y

@ Additional Information

There are two ways to allocate 1/O in DeviceNet networks: Fixed allocations according to node
addresses and user-set allocations.

» With fixed allocations, words are automatically allocated to the slaves in the specified fixed
allocation area (1 to 3) according to the node addresses.

» With user-set allocations, the user can allocate words to Slaves from the following words.
ClO0to ClIO 6143
WO to W511
HO to H511
DO to D32767
EO00_0 to EOC_32767, Banks: 0 to 18 hex
(You cannot specify an EM bank that is higher than C.)

For details on word allocations, refer to the DeviceNet Operation Manual (Cat. No. W267).

DeviceNet
CPU Unit Master Unit

| DeviceNet Area

—

DeviceNet ‘ ‘ ‘ ‘ ‘

Slaves T _____ T T _____ T l _____ l l _____ l

With fixed allocation, words are assigned according to node
numbers. (If a Slave requires two or more words, it will occupy
as many node numbers as required to obtain enough words.)
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6-10 EtherCAT Remote I/O Area

6-22

The EtherCAT Remote I/0O Area addresses range from:
+ CIO 3800 to CIO 3863, CIO 3900 to CIO 3963, and CIO 3980 to CIO 3999 for words,
+ CIO 3800.00 to CIO 3863.15, CIO 3900.00 to CIO 3963.15, and CIO 3980.00 to CIO 3999.15 for bits.

This area is used for the following two purposes when using the CJ1W-NC[I82 to perform remote /O

communications:

» exchanging data between the CPU Unit and the CPU Bus Unit,
+ storing the remote I/O communications status.

A common parameter setting for the CJ1W-NC[182 allows you to change the address range to use.

The following provides the example of using the Remote 1/0 Output Area and the Remote 1/O Input
Area when "fixed allocations" is used. Refer to Section 6 Setting Data in the Position Control Unit Oper-
ation Manual (Cat. No. W487) for details.

CPU Unit

Remote I/0O Output Memory Area

Example (Default Values)

Output Memory Area

Remote 1/0 Output Memory Area
Output Memory Area

Remote 1/0 Output Memory Area
Input Memory Area + 63 words

Input Memory Area

Remote 1/0 Input Memory Area
Output Memory Area

Remote 1/0 Input Memory Area
Input Memory Area + 63 words

|~ ClO 3800

ClO 3801
ClO 3802

ClIO 3862
CIO 3863

Remote

L~ ClIO 3900

CI0 3901
Cl0 3902
ClIO 3903
CIO 3904

ClO 3962

"™\ CIO 3963

Remote I/O slaves

Node 17 Network

> Node 17 Network Example: 16-point output slave

Node 18 Network

> Node 18 Network Example: 16-point output slave

Node 19 Network

— Node 19 Network Example: 32-point input slave

— Node 21 Network Example: 16-point input slave

Node 79 Network

Node 80 Network

I/0 Input Memory Area
Example (Default Values)

Node 17 Network

Node 18 Network

Node 19 Network

Node 20 Network

Node 21 Network

Node 79 Network

Node 80 Network

The Remote I/0O Communications Status Area is allocated in the addresses ranging from CIO 3980 to
CIl0O 3999 (20 words) by default. Refer to Section 6 Setting Data in the Position Control Unit Operation
Manual (Cat. No. W487) for details.

CJ2 CPU Unit Software User’s Manual



6 1/O Memory Areas

6-11 Work Area

The Work Area contains 512 words with addresses ranging from WO to W511 for words and WO0.00 to
W511.15 for bits. Words in this area cannot be used for I/0O with external I/O terminals. They can be

used internally in the program.

There are also unused words in the Internal I/O Area in the CIO Area (CIO 1300 to CIO 1499 and CIO
4000 to CIO 6143) that can also be used in the program. The unused words in the CIO Area, however,
may be allocated to new functions in future versions of the CPU Units. Always use any available words
in the Work Area first, before using words in the Internal I/O Area.

BaIY YIOM LL-9
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6-12 Holding Area

6-24

The Holding Area addresses range from HO0O to H511 for words and H000.00 to H511.15 for bits.
These words can be used only in the program. Bits in this area will maintain the status when power is
turned OFF or when the operating mode is changed from PROGRAM mode to RUN or MONITOR
mode or vice-versa.

Holding Area bits can be used in any order in the program and can be used as normally open or nor-
mally closed conditions as often as necessary.

® Holding Area Initialization

Data in the Holding Area is not cleared when the PLC’s power supply is cycled or the CPU Unit
operating mode is changed from PROGRAM mode to RUN or MONITOR mode or vice-versa.

A Holding Area bit will be cleared if it is programmed between IL(002) and ILC(003) and the execu-
tion condition for IL(002) is OFF. To keep a bit ON even when the execution condition for IL(002) is
OFF, turn ON the bit with the SET instruction just before IL(002).

® Self-maintaining Bits

When a self-maintaining bit is programmed with a Holding Area bit, the self-maintaining bit won'’t be
cleared even when the power is reset.

HO0.00

E e

B
5
o

If a Holding Area bit is not used for the self-maintaining bit, the bit will be turned OFF and the self-
maintaining bit will be cleared when the power is reset.

If a Holding Area bit is used but not programmed as a self-maintaining bit as in the following dia-
gram, the bit will be turned OFF by execution condition A when the power is reset.

| A H0.00

— ! H—()
The Holding Area words from H512 to H1535 can be set for use with function blocks or SFC pro-
grams.These words cannot be specified as instruction operands in the user program.

® Precautions

When a Holding Area bit is used in a KEEP(011) instruction, never use a normally closed condition
for the reset input if the input device uses an AC power supply. When the power supply goes OFF or
is temporarily interrupted, the input will go OFF before the PLC’s internal power supply and the
Holding Area bit will be reset.

Set input KEEP

HO0.00

— @

Input
Unit

Reset input

—_ >
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Instead, use a configuration like the one shown below.

Set input KEEP

— w

Input H0.00
Unit A
|
I

Reset input

There are no restrictions in the order of using bit address or in the number of N.C. or N.O. conditions
that can be programmed.

eauy BUIPIOH Z1-9
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6-13 Auxiliary Area

6-26

The Auxiliary Area addresses range from AO to A1471 and A1000 to A11535 for words, and A0.00 to
A1471.15 and A1000.00 to A11535.15 for bits. These words are preassigned as flags and control bits to
monitor and control operation.

Some words or bits are set automatically by the system and others are set and manipulated by the
user. The Auxiliary Area includes error flags set by self-diagnosis, initial settings, control bits, and status
data. (For information the functions of Auxiliary Area bits and words, refer to the A-3 Auxiliary Area.)

AO through A447 and A10000 through A11535 are read-only, but A448 through A1471 can be read or
written from the program or the CX-Programmer.

A960 to A1471 and A10000 to A11535 were added to expand the Auxiliary Area in CJ2 CPU Units.
These words cannot be accessed by CPU Bus Units, Special I/0 Units, PTs, and Support Software that
do not specifically support the CJ2 CPU Units.

Only the following CPU Bus Units and Special I/O Units specifically support the CJ2 CPU Units.

» EtherNet/IP Unit: CJ1W-EIP21/EIP21S

» Position Control Units: ~ CJ1W-NC214, CJ1W-NC234, CJ1W-NC281, CJ1W-NC414,
CJ1W-NC434, CJ1W-NC481, and CJTW-NC881

* Analog Input Unit: CJ1W-AD042
* Analog Output Unit; CJ1W-DA042V
» Serial Communications Units: CJ1W-SCU22, CJ1W-SCU32, and CJ1W-SCU42
Bit 15 0 Bit 15 0
Word A0 Word A10000
Read-only
area
A447
A448 Read-only
area
Read/write
area
A1471 A11535

The following operations can be performed from the CX-Programmer to write data in the Auxiliary Area:
Changing present values when monitoring programming addresses (set values dialog box), or transfer-
ring data to the PLC after editing the PLC data tables. Also the online set/reset operation cannot be
used for bits in the Auxiliary Area. Refer to the CX-Programmer Operation Manual (Cat. No. W414).

El Precautions for Correct Use

There is a possibility that a function will be assigned to any undefined Auxiliary Area word or bit
in a future upgrade of the CPU Unit. Do not use undefined words or bits in the Auxiliary Area as
work words or bits in the user program.
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6-14 Temporary Relay Area

6

I/O Memory Areas

The TR Area contains 16 bits with addresses ranging from TR0 to TR15. TR bits are useful when there
are several output branches and interlocks cannot be used.

The TR bits can be used as many times as required and in any order required as long as the same TR

bit is not used twice in the same instruction block.

TR bits can be used only with the OUT and LD instructions. OUT instructions (OUT TRO to OUT TR15)
store the ON OFF status of a branch point and LD instructions recall the stored ON OFF status of the

branch point.

TR bit status cannot be changed using the CX-Programmer.

® Application Examples

In this example, a TR bit is used when two outputs have been directly connected to a branch point.

Instruction Operand
LD 0.00
OR 0.01
ouT TR O
AND 0.02
ouT 0.03
LD TR O
AND 0.04
ouT 0.05

In this example, a TR bit is used when an output is connected to a branch point without a separate exe-

cution condition.

Instruction Operand
LD 0.00
ouT TRO
AND 0.01
ouT 0.02
LD TRO
ouT 0.03

A TR bit is not required when there are no execution conditions after the branch point or there is an
execution condition only in the last line of the instruction block.

%
P
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0.02

Instruction Operand
LD 0.00
ouT 0.01
ouT 0.02
Instruction Operand
LD 0.00
ouT 0.01
AND 0.02
ouT 0.03
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I/O Memory Areas

15 Data Memory Area

6-28

The DM Area addresses range from DO to D32767 for words. This data area is used for general data
storage and manipulation and is accessible by word or bit.

Data in the DM Area is retained when the PLC's power is cycled or the CPU Unit operating mode is
changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.

Bits in the DM Area cannot be force-set or force-reset.

I Indirect Addressing

Words in the DM Area can be indirectly addressed in two ways: binary-mode and BCD-mode.

® Binary-mode Addressing (@D)

When a “@” character is input before a DM address, the content of that DM word is treated as binary
and the instruction will operate on the DM word at that binary address. The entire DM Area (DO to
D32767) can be indirectly addressed with hexadecimal values 0 to 7FFF.

@D100 0100 hex D256

Address actually used

® BCD-mode Addressing (xD)

When a “Xx” character is input before a DM address, the content of that DM word is treated as BCD
and the instruction will operate on the DM word at that BCD address. Only part of the DM Area (DO
to D09999) can be indirectly addressed with BCD values 0 to 9999.

Example: [ MOV #1234 xD100]

*D100 0100 hex D100 [1234 hex

Address actually used
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I DM Area Allocations to Special /0 Units and CPU Bus Units

Parts of the DM Area are allocated to Special I/O Units and CPU Bus Units for functions, such as initial
Unit settings. These words can be used for general data storage if the corresponding Unit is not used in
the PLC.

The timing for data transfers is different for these Units, but may occur at any of the three following
times.

» Transferring data when the PLC’s power is turned ON or the Unit is restarted

» Transferring data once each cycle

» Transferring data when required

Refer to the Unit’s operation manual for details on data transfer timing.

Word
DO
>
D20000 o
DM Area words for Special I/O Units o
100 words/Unit g._
D29599 =
)
3
o
<
D30000 >
DM Area words for CPU Bus Units g
100 words/Unit
D31599
D32767
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6 1/O Memory Areas

® Special I/0 Units (D20000 to D29599)

Each Special 1/0 Unit is allocated 100 words (based on unit numbers 0 to 95). Refer to the Unit's
operation manual for details on the function of these words.

Special I/O Unit
CPU Unit

Data trans-
ferred to the
Special I/0

. . Unit when the
DM Area for Special 1/0 Units PLC is turned

. ON or the Unit
(100 words/Unit) i rostaried.

Data trans-
ferred to the
CPU Unit at
cyclic refresh-
ing or when
necessary.

® CPU Bus Units (D30000 to D31599)

Each CPU Bus Unit is allocated 100 words (based on unit numbers 0 to F). Refer to the Unit’s oper-
ation manual for details on the function of these words. With some CPU Bus Units, such as Ethernet
Units, initial settings must also be registered in the CPU Unit’'s Parameter Area; this data can be reg-
istered with a Programming Device.

CPU Bus Unit
CPU Unit

Data trans-
ferred to the
Unit when the
. PLC is turned
DM Area for CPU Bus Units (100 ON or the

B Unitis
words/Unit) restarted.

Data trans-
ferred to the
CPU Unit at
cyclic refresh-
ing or when
necessary.
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6-16 Extended Data Memory Area

The EM Area addresses range from EQ_0O to E18_32767 for words. The EM Area is divided into 24
banks (0 to 18 hex). The hexadecimal number after “E” in the address indicates the bank.

The EM Area is used for general data storage and manipulation and is accessible by word or bit.

Data in the EM Area is retained when the PLC's power is cycled or the CPU Unit operating mode is
changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.

In addition to a general data area, settings can be made to use the EM Area for automatic address
allocation, trace memory, and file memory.

Banks D to 18 hex of the EM Area (EOD_0 to E18 32767) were added to expand the EM Area in
CJ2 CPU Units. These banks cannot be accessed by CPU Bus Units, Special I/O Units, PTs, and
Support Software that do not specifically support the CJ2 CPU Units.

Only the following CPU Bus Units and Special I/0O Units specifically support the CJ2 CPU Units.

+ EtherNet/IP Unit: CJ1W-EIP21/EIP21S

+ Position Control Units: CJ1W-NC214, CJTW-NC234, CJ1TW-NC281, CJ1W-NC414,
CJ1W-NC434, CJ1W-NC481, and CJ1W-NC881

* Analog Input Unit: CJ1W-AD042

» Analog Output Unit: CJ1W-DA042v

» Serial Communications Units: CJ1W-SCU22, CJ1W-SCU32, and CJ1W-SCU42

ealy Alowsap ejeq papusdix3 91-9

I Automatic Address Allocation

We recommend that you use the EM Area to automatically allocate addresses to symbols. With
CJ2H CPU Units, you can force-set/reset bits in the following EM Area banks if you use automatic
address allocation for them.

Words in which bits can be force-set/reset when
Model . . .
using automatic address allocation

CJ2H-CPUG4(-EIP) EO03_0 to E03_32767
CJ2H-CPUB5(-EIP)

CJ2H-CPUG6(-EIP) EO06_0 to E09_32767
CJ2H-CPUG7(-EIP) EO07_0 to EOE_32767
CJ2H-CPUBS(-EIP) E11_0to E18_32767

Refer to 5-5-8 Automatic Address Allocation to Symbols for the procedure to use automatic address
allocation.

% Additional Information

Bits in all EM Area banks can be force-set or force-reset for CPU Units with unit version 1.2 or
later.

With the CJ2M CPU Units, force-setting/resetting bits in the EM Area is possible only for banks
specified for the EM Area force-set/reset function without using automatic address allocation.

Models Force-set/reset enabled banks
CJ2M-CPU1 EO
CJ2M-CPUO2
CJ2M-CPU3
CJ2M-CPU4 EO to E3
CJ2M-CPU5
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I EM Area Force-set/reset Function

A parameter can be set from the CX-Programmer to enable force-setting/resetting bits in specified EM
Area bank and all following EM Area banks. (This function is disabled in the default settings.)

This enables force-setting/resetting bits in the EM Area even if automatic address allocation areas are
not used. This function can be set for all EM Area banks.

® Setting Procedure

1. Select PLC - Memory Allocate - EM Memory Settings from the CX-Programmer.*
The EM Memory Settings Dialog Box will be displayed.

2. Select the check box to enable the EM Area force-set/reset function and set the first EM Area
bank.

Etd Memary allocation

I Use EM banks as tracedfile memony area

=

~ EM Start File Mo,

Etd Farce OnA0FF

Iv Enables the Force On/DfF setting of EM banks

Wwhen this setting is enabled, the current EM bank

cannot be used.
EM Start File Na. :l'
2]

E1

o | |

3. Connect online to the CPU Unit and transfer the user program.

* CX-Programmer version 8.3 or higher is required to use the EM Area force-set/reset function.

m Precautions for Correct Use

* When the EM Area force-set/reset function is enabled, the banks specified for the EM Area
force-set/reset function cannot be used as the current EM Area bank.

+ The EM Area force-set/reset function cannot be used for EM Area banks that are being used
as trace memory or file memory.

» Force-setting and force-resetting are possible in MONITOR or PROGRAM mode. They cannot
be executed in RUN mode.
Refer to 10-7-1 Forced Set/Reset for the procedure to use to force-set/reset bits.

I File Memory

File memory can be used to store files used by the CPU Unit. Refer to Section 7 File Operations for
details.

I Trace Memory

Trace memory is used to data sampled for data tracing. Refer to 710-7-6 Tracing Data for details.
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I Directly Specifying EM Addresses

There are two ways to specify an EM address: the bank and address can be specified at the same time
or an address in the current bank can be specified. In general, we recommend specifying both the bank
and address at the same time.

® Bank and Address Specification

With this method, the bank number is specified just before the address. For example, E2_10 speci-
fies address E10 in bank 2.

® Current Bank Address Specification

With this method, just the address is specified. For example, E10 specifies address E10 in the cur-

rent bank.

» The current bank will be reset to 0 when the operating mode is changed from PROGRAM mode to
RUN/MONITOR mode, unless the IOM Hold Bit (A500.12) is ON.

» The current bank can be changed with EMBC(281) to access data in another bank.

* A301 contains the current EM bank number.

» The current bank is not changed as the program proceeds through cyclic tasks. For example, if
the current EM bank is changed to bank 2 in task 1, the current EM bank will still be bank 2 in task
2. The current bank will return to its original value (in the source cyclic task) if it has been changed
in an interrupt task.

ealy Alowsap ejeq papusdix3 91-9
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I Indirectly Specifying EM Addresses

Words in the EM Area can be indirectly addressed in two ways: binary-mode and BCD-mode.

® Binary-mode Addressing (@E)

When a “@” character is input before an EM address, the content of that EM word is treated as a
binary value indicating another EM Area address. The instruction will operate on the EM word at that
binary address in the same bank or the next bank. All of the words in the same EM bank (EO to
E32767) can be indirectly addressed with hexadecimal values 0 to 7FFF and words in the next EM
bank (EO to E32767) can be addressed with hexadecimal values 8000 to FFFF.

!

@EO01_100 0200 EO01_512
Address actually used

@E00_100 | 0200 Ecost2 [

!

Address actually used

@E00_100 8200 EO01_512

Address actually used

!

® BCD-mode Addressing (*E)

When a “x” character is input before an EM address, the content of that EM word is treated as a
BCD value indicating another EM address.

If the BCD value is between 0 and 9999, the final address will be in the same bank.

xE01_100 | 0200 Eot200 [ |

!

Address actually used

*E00_100 0200 E00_200

Address actually used

j

® Converting EM Area to File Memory or Trace Memory

You can specify a bank in the EM Area using the CX-Programmer to convert all banks from the
specified bank to the end of EM Area to file memory or trace memory.

File Memory:
File memory can be used to store files, like storing files in a Memory Card. A maximum of 13 banks
can be converted to file memory.

Trace Memory:
The results of a data trace can be saved in trace memory, increasing the quantity of results that can
be stored for one trace.

Once EM Area banks have been converted to file memory or trace memory, those banks cannot be
accessed from instructions in the user program. An lllegal Access Error will occur if you attempt to
do so.

EM bank number Starting Bank set to 1 in the PLC Setup

0
1 EM file memory or trace memory
5 (Cannot be accessed from instructions.)
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6-17 Timer Areas

Up to 4,096 timers with timer numbers TO to T4095 can be used. There are two timer data areas: the
Timer Completion Flag Area and the Timer Present Value (PV) Area.
» Timer Completion Flags (T)
Timer numbers are used to access Completion Flags. A Completion Flag is turned ON when the set
time of the timer elapses.
» Timer PVs (T)
Timer numbers are also used to read and write the present values of timers (16-bit words). The PV
increases or decreases as the timer operates.

When a timer number is used in an operand that requires bit data, the timer number accesses the Com-
pletion Flag. When a timer number is used in an operand that requires word data, the timer number
accesses the PV.

The same timer numbers are used by all of the following instructions: HUNDRED-MS TIMER
(TIM/TIMX(550)), TEN-MS TIMER (TIMH(015)/TIMHX(551)), ONE-MS TIMER
(TMHH(540)/TMHHX(552)), TENTH-MS TIMER (TIMU(541)/TIMUX(556)), HUNDREDTH-MS TIMER
(TMUH(544)/TMUHX(557)), ACCUMULATIVE TIMER (TTIM(087)/TTIMX(555)), TIMER WAIT
(TIMW(813)/TIMWX(816)), and HIGH-SPEED TIMER WAIT (TMHW(815)/TMHWX(817)).

El Precautions for Correct Use

It is not recommended to use the same timer number in two timer instructions because the tim-
ers will not operate correctly if they are timing simultaneously. (If two or more timer instructions
use the same timer number, an error will be generated during the program check, but the timers
will operate as long as the instructions are not executed in the same cycle.)

sealy Jowil /1-9
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6 1/O Memory Areas

The following table shows when timer PVs and Completion Flags will be reset.

. Operation in
Effect on PV and Completion Flag Jumps and Interlocks
Mode change Jumps
Instruction name*1 (PROGRAM to
NN, | picap | TesETe | US| s
TOR or vice- .
*2 status™
versa)
HUNDRED-MS TIMER: PV -0 PV -0 PV — Maintained | PVs refreshed | PV — SV
TIM/TIMX(550) Flag — OFF Flag —» OFF Flag - OFF iﬂ operating (Reset to SV.)
TEN-MS TIMER: timers. Flag — OFF
TIMH(015)/TIMHX(551)
ONE-MS TIMER:
TMHH(540)/TMHHX(552)
TENTH-MS TIMER:
TIMU(541)/TIMUX(556)"1
HUNDERDTH-MS TIMER:
TMUH(544)/ TMUHX(557)"1
ACCUMULATIVE TIMER: PV main- PV main-
TTIM(087)/TTIMX(555) tained. tained.
TIMER WAIT: PVs refreshed | ---
TIMW(813)TIMWX(816) in operating
HIGH-SPEED TIMER WAIT: timers.
TMHW(815)/TMHWX(817)
*1  The TIML(542), TIMLX(553), MTIM(543), and MTIMX(554) instructions do not use timer numbers, and they
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*2

*3

*4

are reset under different conditions. (TIML(542) and TIMLX(553) are reset to their set values, and MTIM(543)
and MTIMX(554) are reset to 0.) Refer to the descriptions of these instructions for details.

If the IOM Hold Bit (A500.12) is ON, the PV and Completion Flag will be retained when a fatal error occurs or
the operating mode is changed from PROGRAM mode to RUN or MONITOR mode or vice-versa. The PV and
Completion Flag will be cleared when power is cycled. Refer to the CS/CJ/NSJ-series Instructions Refer-
ence Manual (Cat. No. W474) for details.

If the IOM Hold Bit (A500.12) is ON and the IOM Hold Bit Check Box is selected in the Startup Hold Area on
the Startup Tab Page in the PLC Setup, the PV and Completion Flag will be retained when the PLC’s power is
cycled.

However, the timer cannot be operated continuously when power is cycled (the timer does not operate contin-
uously even if timer input is turned ON at the startup).

The present values of HUNDRED-MS TIMER (TIM/TIMX(550)), TEN-MS TIMER (TIMH(015)/TIMHX(551)),
ONE-MS TIMER (TMHH(540)/TMHHX(552)), TIMER WAIT (TIMW(813)/TIMWX(816), and HIGH-SPEED
TIMER WAIT (TMHW(815)/ TMHWX(817)) timers programmed with timer numbers TO to T2047 will be updated
even when jumped between JMP and JME instructions or when in a task that is in WAIT status. The present
value of timers programmed with timer numbers T2048 to T4095 will be held when jumped or when in a task
that is in WAIT status.

» Timer Completion Flags can be force-set and force-reset.
» There are no restrictions in the order of using timer numbers or in the number of N.C. or N.O. condi-

tions that can be programmed.

* The present data of all timers except for TENTH-MS TIMER (TIMU(541)/TIMUX(556)) and HUN-

DERDTH-MS TIMER (TMUH(544)/TMUHX(557)) can be read as word data.
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6-18 Counter Areas

Up to 4,096 counters with counter numbers CO to C4095 can be used. There are two counter data
areas: the Counter Completion Flag Area and the Counter Present Value (PV) Area.
» Counter Completion Flags (C)
Counter numbers are used to access Completion Flags. A Completion Flag is turned ON when the
set value of the counter is reached.
» Counter PVs (C)
Counter numbers are also used to read and write the present values of counters (16 bits). The PVs
count up or down as the counter operates.

When a counter number is used in an operand that requires bit data, the counter number accesses the
Completion Flag of the counter. When a counter number is used in an operand that requires word data,
the counter number accesses the PV of the counter.

The same timer number are used by all of the following instructions CNT, CNTX(546), CNTR(012),
CNTRX(548), CNTW(814), and CNTWX(818).

El Precautions for Correct Use

It is not recommended to use the same counter number in two counter instructions because the
counters will not operate correctly if they are counting simultaneously. If two or more counter
instructions use the same counter number, an error will be generated during the program check,
but the counters will operate as long as the instructions are not executed in the same cycle.

sealy 193uno) gL-9

The following table shows when counter PVs and Completion Flags will be reset.

Effect on PV and Completion Flag

Instruction name Mode CNR(545)/CN | Interlocks
Reset change PLC startup | Reset Input RX(547) (IL-ILC)
COUNTER: PV — 0000 Maintained Maintained Reset Reset Maintained
CNT/CNTX(546) Flag — OFF

REVERSIBLE COUNTER:
CNTR(012)/CNTRX(548)

COUNTER WAIT:
CNTW(814)/CNTWX(818)

» Counter Completion Flags can be force-set and force-reset.

» There are no restrictions in the order of using counter numbers or in the number of N.C. or N.O.
conditions that can be programmed.

» Counter PVs can be read as word data and used in programming.
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6-19 Task Flags

Task Flags range from TKO to TK127 and correspond to cyclic tasks 0 to 127.

A Task Flag will be ON when the corresponding cyclic task is in READY or RUN status and OFF when
the cyclic task is in INI or WAIT status.

Note These flags indicate the status of cyclic tasks only, they do not reflect the status of extra cyclic
tasks or interrupt tasks.

The Task Flags will be cleared in the following cases, regardless of the status of the IOM Hold Bit
(A500.12).

* The operating mode is changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.
» The PLC’s power supply is cycled.

The Task Flags cannot be force-set or force-reset.
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6-20 Index Registers

The sixteen Index Registers (IR0 to IR15) are used for indirect addressing. Each Index Register can
hold a single PLC memory address, which is the absolute memory address of a word in I/O memory.
These are different from the 1/O memory area addresses in the CIO Area, DM Area, etc. They are the
continuous RAM addresses.

Index Registers can be used either independently in each task or shared by all the tasks.

The user cannot directly input PLC memory addresses in the Index Registers. Use MOVR(560) to con-
vert a regular data area address to its equivalent PLC memory address and write that value to the spec-
ified Index Register. (Use MOVRW(561) to set the PLC memory address of a timer/counter PV in an
Index Register.)

@ Additional Information

Refer to A-4 Memory Map of PLC Memory Addresses for more details on PLC memory
addresses.

® Indirect Addressing

When an Index Register is used as an operand with a “” prefix, the instruction will operate on the
word indicated by the PLC memory address in the Index Register, not the Index Register itself. Basi-
cally, the Index Registers are I/O memory pointers.

+ All addresses in I/O memory (except Index Registers, Data Registers, and Condition Flags) can
be specified seamlessly with PLC memory addresses. It isn’t necessary to specify the data area.

+ In addition to basic indirect addressing, the PLC memory address in an Index Register can be off-
set with a constant or Data Register, auto-incremented, or auto-decremented. These functions
can be used in loops to read or write data while incrementing or decrementing the address by one
each time that the instruction is executed.
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With the offset and increment/decrement variations, the Index Registers can be set to base values
with MOVR(560) or MOVRW(561) and then modified as pointers with each instruction execution.

For pointer operation, either special instructions that can directly specify Index Registers
(MOVR(560), MOVRW(561), increment instructions, decrement instructions, or math instructions)
are used, or indirect offsets, auto-incrementing, or auto-decremented is used.

I/O Memory

Set to a base value Pointer
with MOVR(560) or
MOVRW(561).

IRO

You can set the PLC to use index registers independently in each task or to share them between all
tasks.

Index registers are cleared at the following times:

* When the operating mode is changed between PROGRAM or MONITOR mode and RUN mode
* When the power supply to the PLC is turned ON

* When a fatal error occurs (except for fatal errors created with FALS(007)
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m Precautions for Correct Use

Precaution for Indirect Register Addressing with Index Registers

Do not use indirect register addressing to access areas outside of the I/O memory or areas
reserved by the system. An lllegal Access Error will occur if access is attempted. Refer to A-4
Memory Map of PLC Memory Addresses for details on the limits of PLC memory addresses.

The following table shows the variations available when indirectly addressing 1/0 memory with Index

Registers.
Variation Function Syntax Example

Indirect addressing The content of IR is treated as the RO LD, IRO Loads the bit at the PLC memory
PLC memory address of a bit or word. address contained in IRO.

Indirect addressing The constant prefix is added to the Constant ,IRC] LD +5, IRO Adds 5 to the contents of IRO and

with constant offset | content of IRC] and the result is (Include a + or—in loads the bit at that PLC memory
treated as the PLC memory address of | the constant.) address.
a bit or word.
The constant may be any integer from
—2,048 to 2,047.

Indirect addressing | The content of the Data Register is DRO, IRO LD DRO, IR0 | Adds the contents of DRO to the

with DR offset added to the content of IR and the contents of IR0 and loads the bit at
result is treated as the PLC memory that PLC memory address.
address of a bit or word.

Indirect addressing | After referencing the content of IRC] Increment by 1: LD, IRO++ Loads the bit at the PLC memory

with auto-increment | as the PLC memory address of a bitor |, IRC+ address contained in IR0 and then
word, the content is incremented by 1 | |ncrement by 2: increments the content of IR0 by 2.
or 2. ,IRO++

Indirect addressing | The content of IRC] is decremented by | Decrement by 1: LD, --IRO Decrements the content of IR0 by 2

with auto-decrement | 1 or 2 and the result is treated as the | ,— IRO and then loads the bit at that PLC
PLC memory address of a bit or word. | pgcrement by 2: memory address.

——IRO

Note IR represents an Index Register from IR0 to IR15.
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® Example

This example shows how to store the PLC memory address of a word (CIO 2) in an Index Register
(IR0), use the Index Register in an instruction, and use the auto-increment variation.

MOVR(560) 2 IR0
MOV(021) #1 IR0

Stores PLC memory address of CIO 2 in IRO.
Writes #1 to PLC memory address contained in IRO, i.e., to CIO 2.

MOV(021) #20 +1, IR0 Reads IR0, adds 1, and writes #20 to that PLC memory address, i.e., to

ClO 3.
MOV #01 ,IR0
Regular Z(Ij_é)remsgmory
data area MOVE TO REGISTER instruction
address /O memory v MOVR(560) 2 IR0
0 0C000 hex
1 / 0C001 hex pointer IR0
2 #0001 0C002 hex ¢«——— 0C002Hex
3 #0020 0C003 hex
6655 OD7FF hex
HO_, , 0D800 hex
H511 OD9FF hex
W000 ODEOO hex
W511 ODFFF hex
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Note The PLC memory addresses are listed in the diagram above, but it isn’t necessary to know the PLC memory
addresses when using Index Registers.

Some operands are treated as word data and others are treated as bit data, so the meaning of the
data in an Index Register will differ depending on the operand in which it is used.

» Word Operand:
MOVR(560) 0 IR2
MOV(021) DO , IR2

When the operand is treated as a word, the contents of the Index Register are used “as is” as the
PLC memory address of a word. In this example MOVR(560) sets the PLC memory address of
CIO 2 in IR2 and the MOV(021) instruction copies the contents of DO to CIO 2.

+ Bit Operand:
MOVR(560) 0.13 ,IR2
SET +5 ,IR2

Index registers can also be used to specify bits, like in the SET instruction above. In this example,
MOVR(560) sets the PLC memory bit address of CIO 0.13 in IR2. The SET instruction adds +5 from
bit 13 to this PLC memory address, so it turns ON bit CIO 1.02.

@ Additional Information

[=2]
[}
o
When MOVR(560) is used to set a word address in an index register, the address is stored as 3
follows: )
A
S
31 0 &
Index register PLC memory address 3

When MOVR(560) is used to set a bit address in an index register, the address is stored as fol-

lows:
31 43 0
Index register PLC memory address | Bit number

|E| Precautions for Correct Use

» Always set the value of an index register (IR) before using the index register. Operation will not
be dependable if an index register is used without first setting its value.

» The value of an index register will not be dependable after an interrupt task is started. When
using an index register in an interrupt task, set the value using MOVR(560) or MOVRW(561)
before using the index register. (MOVRW(561) is used for timer/counter PVs and MOVR(560)
is used for other values.)

@ Additional Information

* When an Index Register is used as an operand without a "," prefix, the instruction will operate
on the contents of the Index Register itself (a two-word or "double” value). Index Registers can
be directly addressed only in the instructions shown in the following table. Use these instruc-
tions to operate on the Index Registers as pointers.

+ The Index Registers cannot be directly addressed in any other instructions, although they can
usually be used for indirect addressing.
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® Direct Addressing

Instruction group Instruction name Mnemonic
Data Movement Instruc- MOVE TO REGISTER MOVR(560)
tions MOVE TIMER/COUNTER PV TO REGISTER MOVRW(561)

DOUBLE MOVE MOVL(498)
DOUBLE DATA EXCHANGE XCGL(562)
Table Data Processing SET RECORD LOCATION SETR(635)
Instructions GET RECORD NUMBER GETR(636)
Tracking Instructions Unsigned One-word Record Search Instructions RSRCH
(360 to 364)
UNSIGNED ONE-WORD RECORD SORT RSORT(203)
Increment/Decrement DOUBLE INCREMENT BINARY ++L(591)
Instructions DOUBLE DECREMENT BINARY ——L(593)
Comparison Instructions DOUBLE EQUAL =L(301)
DOUBLE NOT EQUAL < >L(306)
DOUBLE LESS THAN <L(311)
DOUBLE LESS THAN OR EQUAL < =L(316)
DOUBLE GREATER THAN > 1(321)
DOUBLE GREATER THAN OR EQUAL > =L(326)
DOUBLE COMPARE CMPL(060)
Symbol Math Instructions | DOUBLE SIGNED BINARY ADD WITHOUT CARRY +L(401)
DOUBLE SIGNED BINARY SUBTRACT WITHOUT -L(411)
CARRY

The SRCH(181), MAX(182), and MIN(183) instructions can output the PLC memory address of the
word with the desired value (search value, maximum, or minimum) to IRO. In this case, IR0 can be
used in later instructions to access the contents of that word.

® Precautions

Do not use Index Registers until a PLC memory address has been set in the register. The pointer
operation will be unreliable if the registers are used without setting their values.

The values in Index Registers are unpredictable at the start of an interrupt task. When an Index
Register will be used in an interrupt task, always set a PLC memory address in the Index Register
with MOVR(560) or MOVRW(561) before using the register in that task.

Index Registers are processed independently in each task, so they do not affect each other. For
example, IR0 used in Task 1 and IR0 used in Task 2 are different. Consequently, each Index Reg-
ister task has 16 Index Registers.

It is possible to read the Index Register for only the last task executed within the cycle from the
CX-Programmer. If using Index Registers with the same number to perform multiple tasks, it is
only possible with the CX-Programmer to read the Index Register value for the last task per-
formed within the cycle from the multiple tasks. Nor is it possible to write the Index Register value
from the CX-Programmer.

® Sharing Index Registers

The following setting can be made from the PLC Properties Dialog Box in the CX-Programmer to
control sharing index and data registers between tasks.

To share index registers between all tasks, clear the selection of the Use IR/DRs independently per
task Check Box in the PLC Properties Dialog Box.
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FLC Properties =|

_wl General I Fratection I

Hame: |NEWPLO1 rll’f1'?d;rc-gram
Type:  CJIG-H CPU42 Werity | = DEbuE

) ) | famitar,
I Uze comment instructions ~ Fun

W Usze section markers
¥ Dizplay dialog to show PLG Memory Backup Status
[T Usze IR/DRs independently per task

@ Additional Information

The contents of an index register used inside a function block may be corrupted when the func-
tion block is called. Always save the contents of the index register before calling the function
block and then restore the contents after leaving the function block. Set the required contents in
the index register inside the function block.

. . . Save

Instructions using the index P_On
register —— ——[MOVL IR0 Temporary internal address] g
o
| 3
i _ Set the required contents in the &
— Function | — index register inside the function X
block block definition. 2
&
1]
@

P_On Restore
—| I—[MOVL Temporary internal address IR0]

Instructions using the index
register
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6-21 Data Registers

The sixteen Data Registers (DRO to DR15) are used to offset the PLC memory addresses in Index Reg-
isters when addressing words indirectly. The Data Registers can be used to specify an offset to add to
an Index Register when addressing words indirectly.

Data registers can be used independently for each task or shared between tasks.

The value in a Data Register can be added to the PLC memory address in an Index Register to specify
the absolute memory address of a bit or word in /O memory. Data Registers contain signed binary
data, so the content of an Index Register can be offset to a lower or higher address.

Normal instructions can be use to store data in Data Registers.
Data Registers cannot be force-set or force-reset.

I/O Memory

Set to a base value
with MOVR(560) or Point
MOVRW(561). omnter P

A 4

IRO j +

Set with a
regular
instruction.

T

DRO

® Examples

The following examples show how Data Registers are used to offset the PLC memory addresses in
Index Registers.

LD DRO,IRO
Adds the contents of DRO to the contents of IR0 and loads the bit at that PLC memory address.

MOV(021) #1 DRO ,IR1
Adds the contents of DRO to the contents of IR1 and writes #1 to that PLC memory address.

® Range of Values

The contents of data registers are treated as signed binary data and thus have a range of —32,768 to
32,767. (Negative values are given as the two’s complement.)

Hexadecimal content Decimal equivalent
8000 to FFFF -32,768 to —1
0000 to 7FFF 0 to 32,767

® Data Register Initialization

The Data Registers will be cleared in the following cases:

* The operating mode is changed from PROGRAM mode to RUN/MONITOR mode or vice-versa
and the IOM Hold Bit is OFF.

* The PLC’s power supply is cycled and the IOM Hold Bit is OFF or not set to be held in the PLC
Setup.

+ Afatal error occurs (except for one created with FALS(007)).
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® |OM Hold Bit Operation

If the IOM Hold Bit (A500.12) is ON, the Data Registers won'’t be cleared when a FALS error occurs
or the operating mode is changed from PROGRAM mode to RUN/MONITOR mode or vice-versa.

If the IOM Hold Bit (A500.12) is ON and the IOM Hold Bit Check Box is selected in the Startup Hold
Area on the Startup Tab Page in the PLC Setup, the Data Registers won’t be cleared when the
PLC’s power supply is cycled.

® Sharing Data Registers

The following setting can be made from the PLC Properties Dialog Box in the CX-Programmer to
control sharing index and data registers between tasks.

PLC Properties =
EI General IPrntection |

Mame:  MewPLG T'?d;rogram
Type: pJ1G—H GPLU42 Werity, | ) Debue

. : £ Manitor
¥ lUze comment instructions i

[ Use zection markers
[+ Dizplay dialog to show PLG Memary Backup Status
I~ Use IR/DR= independently per task

@ Additional Information

We recommend setting the PLC properties to share index and data registers between tasks
whenever index and data registers are not used in the program.

si9)sibay eyeq 1z-9
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6-22 Condition Flags

6-46

The Condition Flags include the Error Flag, Carry Flag, and other flags that indicate the results of
instruction execution, as well as Always ON and Always OFF Flags. In earlier PLCs, these flags were in
the Auxiliary Area.

The Condition Flags are specified with global symbols, such as P_CY and P_ER, rather than
addresses. These flags cannot be written directly from instructions or CX-Programmer.

All Condition Flags are cleared when the program switches tasks, so the status of the Error Flag,
Access Error Flag, and other flags are maintained only in the task in which the error occurred.

The Condition Flags cannot be force-set and force-reset.

® Summary of the Condition Flags

The following table summarizes the functions of the Condition Flags.

Name Symbol Label Function

Error Flag P_ER ER Turned ON when the operand data in an instruction is incorrect (an instruction
processing error) to indicate that an instruction ended because of an error.
When the PLC Setup is set to stop operation for an instruction error (Instruction
Error Operation), program execution will be stopped and the Instruction Process-
ing Error Flag (A295.08) will be turned ON when the Error Flag is turned ON.

Access Error Flag | P_AER AER Turned ON when an lllegal Access Error occurs. The lllegal Access Error indi-
cates that an instruction attempted to access an area of memory that should not
be accessed.
When the PLC Setup is set to stop operation for an instruction error (Instruction
Error Operation), program execution will be stopped and the Instruction Process-
ing Error Flag (A295.10) will be turned ON when the Access Error Flag is turned
ON.

Carry Flag P_CY CY Turned ON when there is a carry in the result of an arithmetic operation or a “1”
is shifted to the Carry Flag by a Data Shift instruction.
The Carry Flag is part of the result of some Data Shift and Symbol Math instruc-
tions.

Greater Than P_GT > Turned ON when the first operand of a Comparison Instruction is greater than

Flag the second or a value exceeds a specified range.

Equals Flag P_EQ = Turned ON when the two operands of a Comparison Instruction are equal the
result of a calculation is 0.

Less Than Flag P_LT < Turned ON when the first operand of a Comparison Instruction is less than the
second or a value is below a specified range.

Negative Flag P_N N Turned ON when the most significant bit (sign bit) of a result is ON.

Overflow Flag P_OF OF Turned ON when the result of calculation overflows the capacity of the result
word(s).

Underflow Flag P_UF UF Turned ON when the result of calculation underflows the capacity of the result
word(s).

Greater Than or P_GE >= Turned ON when the first operand of a Comparison Instruction is greater than or

Equals Flag equal to the second.

Not Equal Flag P_NE <> Turned ON when the two operands of a Comparison Instruction are not equal.

Less Than or P_LE <= Turned ON when the first operand of a Comparison Instruction is less than or

Equals Flag equal to the second.

Always ON Flag P_On ON Always ON.

Always OFF Flag | P_Off OFF Always OFF.
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® Using the Condition Flags

The Condition Flags are shared by all of the instructions, so their status may change often in a sin-
gle cycle. Be sure to read the Condition Flags immediately after the execution of instruction, prefer-
ably in a branch from the same execution condition.

i

1

Instruction A

Instruction Operand
LD

Condition Flag
Example: P_EQ

Instruction A
‘ The result from instruction A is AND P_EQ

reflected in the Equals Flag. Instruction B

| | Instruction B

|E| Precautions for Correct Use

» Because the Condition Flags are shared by all of the instructions, program operation can be
changed from its expected course by interruption of a single task. Be sure to consider the
effects of interrupts when writing the program.

» The Condition Flags are cleared when the program switches tasks, so the status of a Condi-
tion Flag cannot be passed to another task. For example the status of a flag in task 1 cannot

be read in task 2.

® Saving and Loading Condition Flag Status

The Condition Flag status instructions (CCS(282) and CCL(283)) can be used to save and load the
status of the Condition Flags between different locations within a task (program) or between different

tasks

or cycles.

The following example shows how the Equals Flag is used at a different location in the same task.

- -Stores result of comparison in the Condition Flags.
This will enable loading the results to use with
Instruction B.

- -Saves status of Condition Flags.

- Loads the statuses of the Conditions Flags that
were stored.

- - The result of the comparison instruction in the
P_EQ Flag can be used by Instruction B without
interference from Instruction A.

Task
—{ T — | _CMP
— CCs
—‘ Instruction A
—{ CCL
P_EQ
4{ }7 ~|Unstruction B|
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6-23 Clock Pulses

The Clock Pulses are flags that are turned ON and OFF at regular intervals by the system.

The Clock Pulses are read-only; they cannot be overwritten from instructions or the CX-Programmer.
They are cleared at the start of operation.

Clock Pulses are specified using global symbols, suchas P_0_1ms and P_1ms.

Name on Pro-
Name Symbol gramming Con- Operation
sole

0.1 ms Clock Pulse |P_0_1ms 0.1 ms

ON for 0.05 ms
OFF for 0.05 ms

BN . 0.05 ms

1 ms Clock Pulse P_1ms 1ms N 0.5ms ON for 0.5 ms
OFF for 0.5 ms
N 0.5 ms
0.01 s Clock Pulse | P_0_01s 0.01s N 5ms ON for 5 ms
OFF for 5 ms
> 5 ms

0.02s Clock Pulse |[P_0 02 s |0.02s = k0015 ON for 0.01 s
OFF for 0.01 s
0.01s
0.1 s Clock Pulse P_0_1s 01s 4 - 005s ON for 0.05 s
’_I l—) OFF for 0.05 s
-l 0.05s
0.2 s Clock Pulse P_0_2s 02s —  }=01s ONfor0.1s
OFF for 0.1 s
—i —0.1s
1 s Clock Pulse P_1s 1s . ' 05S ONfor0.5s
OFF for0.5s
— - ~—0.5s
1 min Clock Pulse | P_1min 1 min . l 30 ON for 30 s
OFF for 30 s
T - —30s
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® Using the Clock Pulses
The following example turns CIO 0.00 ON and OFF at 0.5 s intervals.

|

P 1 0.00
‘ s Instruction Operand
I

1
[ Q LD P_1s
ouT 0.00
—| «—0.5s
0.00 '

- — 05s

® Clock Pulse Refreshing

The clock pulses are refreshed even during program execution. ON/OFF status may not be the
same at the beginning and end of a program.

® Clock Pulse Error

The maximum error in the clock pulses is 0.01% (at 25°C). For long-term, time-based control, we
recommend you use the internal clock instead of the clock pulses. Be sure to allow for the error in
the internal clock.

sas|nd ¥90|0 €2-9
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File Operations
]

This section describes the file operations that can be performed with CJ2 CPU Units.

71 File Memory . ... ittt it e eaannnanannn e annnns 7-2
7-1-1 Types of File Memory ... ... .. . . 7-2
7-1-2 Initializing File Memory . ... .. . 7-3
7-1-3 Memory Card Precautions . .............. .. i 7-5

7-2 Types of Files StoredinFileMemory .............................. 7-8
7-2-1 File TYpeS ..o 7-8
7-2-2  Creating and Saving Files for File Memory ........................... 7-11

7-3 File Memory Operations ........... ...t iiiiinnernnns 7-12
7-3-1 Types of File Memory Operations . ............. ... .. ... .. ..., 7-12
7-3-2 File Memory Operating Procedures and File Memory Files ............. 7-14
7-3-3 Restrictionson FileUse . . ... .. .. .. . . 7-20
7-3-4  Fille Sizes .. ... 7-21
7-3-5 Relation between Support Software and File Memory Files ............. 7-22
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7-1  File Memory

7-1-1  Types of File Memory

File memory can be used to store files in CJ-series PLCs. The two following types of file memory are
used.

* Memory Cards
» A specified range in the EM Area called EM file memory

CPU Unit
Memory
Card File
EM Area
A/
— EM file memory —

With the CJ-series PLCs, Memory Cards and a specified range of the EM Area can be used as memory
to store files. Either can be used to save the entire user program, /O memory, and parameter areas as

files.
Category Memory type Memory capacity Storable file types

Memory Card Flash memory HMC-EF183: 128 Mbytes * Program files
HMC-EF283: 256 Mbytes * Comment files
HMC-EF583: 512 Mbytes * Program index files

Built-in RAM RAM EM Area capacity up to 13 banks from | * Symbol tab'f':‘ files

(EM File Memory) bank specified in EM Area to last bank | * Parameter files
in EM Area * Unit and Board backup files

(Memory Card only)
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7-1-2 Initializing File Memory

I Memory Cards

Use the Memory Card Dialog Box in the CX-Programmer to initialize Memory Cards. The HMC-
EFOOO Memory Card, however, does not need to be initialized when it is first used, because it is
already initialized by default.

J EM File Memory

Use the following procedure to specify the first bank in the EM file memory to be used as file memory
and to perform initialization the EM file memory.

1 Select PLC — Memory Allocate — EM Memory Settings in the CX-Programmer.

2 Select File Memory in the EM Memory Settings Dialog Box, and then set the EM start File No.

EM memory settings

EM Memom allocation

[¥ Usze EM banks as tracedfile memory area

" Trace mermaony
. EM Start File Ma. |E2_ =

Eb Farce OndOFF

Kowsy a4 1-2

[ Enables the Force On/0ff zetting of EM banks
WWhen thiz setting iz enabled, the curent EM bank

cannot be used.
EM Start File Mo, :‘

ak | Cancel |

N

% Additional Information
* The EM Area cannot be used for both file memory and trace memory at the same time. Use
only one of these functions.
» Force-setting/resetting is not possible for EM banks that are used as trace/file memory.
* A maximum of 64 files can be stored in the root directory of EM file memory.
» The allocation unit size for EM file memory is 512 bytes.

Kiows 84 Buizienu) z-|-2

3 Connect online to the CPU Unit and transfer the user program. It will then be possible to use the
EM file memory.
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® Changing EM File Memory Settings

The following figures shows converting the EM Area from a specified bank to the last back to file

memory.
Bank 0 Bank 0
1 1 1. Set n as the first EM file memory bank in the PLC Setup.
. . 2. Transfer the program from the CX-Programmer.
Bank n — Bank n
i | Converted to file memory
Bank C Bank C

The following figures shows restoring EM Area banks used for file memory restored to ordinary EM
Area memory.

Bank O Bank O

1. Disable file memory conversion in the PLC Setup.
2. Transfer the program from the CX-Programmer.
! ' The contents of EM Area after bank n will not be predictable.

—_ Barl1k n T
]

i Converted to The contents is not predictable.
' ordinary memory

BankC | { Bank C l
The start bank number for file memory can be changed.

Bank O

Bank 0 1. Change n to m as the first EM file memory bank in the PLC Setup.
! 1 2. Transfer the program from the CX-Programmer.
! ! The contents of EM Area for banks n to m will not be predictable.
Bank n Bank n t
: - ! The contents is not predictable.
Converted to ' l
Bank m -
Bank m
. file memory : f
. ' Converted to
file memory
Bank C v Bank C
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7-1-3 Memory Card Precautions

Confirm the following items before using a Memory Card.

I Format

Memory Cards are formatted before shipping. There is no need to format them after purchase. To for-
mat them once they have been used, always do so in the CPU Unit using the CX-Programmer. If a
Memory Card is formatted directly in a notebook computer or other computer, the CPU Unit may not
recognize the Memory Card. If this occurs, you will not be able to use the Memory Card even if it is
reformatted in the CPU Unit.

I Number of Files in Root Directory

There is a limit to the number of files that can be placed in the root directory of a Memory Card (just as
there is a limit for a hard disk). Although the limit depends on the type and format of the Memory Card,
it will be between 128 and 512 files. When using applications that write log files or other files at a spe-
cific interval, write the files to a subdirectory rather than to the root directory. Subdirectories can be cre-
ated on a computer or by using the CMND(490) instruction.

I Number of Writes

Generally speaking, there is a limit to the number of write operations that can be performed for a flash
memory. For the Memory Cards, a limit of 100,000 write operations has been set for warranty pur-
poses. For example, if the Memory Card is written to every 10 minutes, over 100,000 write operations
will be performed within 2 years.

Kowsy a4 1-2

N

| Minimum File Size

If many small files, such as ones containing only a few words of DM Area data, are stored on the Mem-
ory Card, it will not be possible to use the complete capacity of the Memory Card. For example, if a
Memory Card with an allocation unit size of 4,096 bytes is used, at least 4,096 bytes of memory will be
used for each file regardless of how small the file is. If you save 10 words of DM Area data to the Mem-
ory Card, 4,096 bytes of memory will be used even though the actual file size is only 68 bytes. Using
files of such a small size greatly reduces the utility rate of the Memory Card. If the allocation unit size is
reduced to increase the utility rate, however, the access speed will be reduced.

The allocation unit size of the Memory Card can be checked from a DOS prompt using CHKDSK. The
specific procedure is omitted here. Refer to general computer references for more information on allo-
cation unit sizes.

suonnesald pJen Alows|y €-1-/

I Memory Card Recognition Time

Several seconds is normally required for the CPU Unit to recognize the Memory Card after it is inserted.
The required time depends on the PLC's cycle time, the Memory Card Capacity, the number of files
stored on the Memory Card, and other factors. For example, the recognition time for an HMC-EF183
Memory Card will be roughly 8 s if the cycle time is 0.4 ms and all PLC Setup parameters are set to the
default values.
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I Accessing the Memory Card

* Never turn OFF the power supply to the CPU Unit when the BUSY indicator is lit (i.e., indicator show-
ing that the Memory Card is being accessed). The Memory Card may become unusable if this is
done.

* Never remove the Memory Card from the CPU Unit when the BUSY indicator is lit. Press the Memory
Card power OFF button and wait for the BUSY indicator to go out before removing the Memory Card.
The Memory Card may become unusable if this is not done.

+ A few seconds will be required for the CPU Unit to recognize the Memory Card after it is inserted.
When accessing a Memory Card immediately after turning ON the power supply or inserting the
Memory Card, program an NC condition for the Memory Card Recognized Flag (A343.15) as an input
condition, as shown below.

Execution

condition A343.15 A343.13
I 1l H FREAD
Memory  File Memory C
Card Operation
Detected  Flag S1
Flag
S2
D

I Power Interruptions While Accessing File Memory

If a power interruption occurs while the CPU is accessing file memory (the Memory Card or EM file
memory) the contents of the Memory Card may not be accurate. The file being updated may not be
overwritten correctly and, in some cases, the Memory Card itself may be damaged.

The affected file will be deleted automatically by the system the next time that power is turned ON. The
corresponding File Deletion Notification Flag (A395.06 for the Memory Card, A395.07 for EM file mem-
ory) will be turned ON. The flag will be turned OFF the next time that the power is turned OFF.

When a file is deleted, a deletion log file (DELETE.TMP) will be created in the root directory of the
Memory Card or EM file memory. The deletion log file can be read with a binary editor to check the fol-
lowing information: The date that the file was deleted, the type of file memory (media) that existed, the
subdirectory, file name, and extension. When necessary, recreate or recopy the deleted file.

The following diagram shows the structure of the deletion log file.

File size: 86 bytes

T T T I — T T T T
Year [Month| Day Extension |Media 00
1 1 1 [ 1 TN T A TR N
7T
Date of file Deleted file's L Deleted file's
deletion extension subdirectory and file
(6 bytes) (4 bytes) name (73 bytes)

Media type (2 bytes)
0000 hex: Memory Card
0001 hex: EM file memory

Operation When Saving to File Memory with Insufficient File
Memory Capacity

The following operation will occur if you save data to file memory (either a Memory Card or EM file
memory) and there is insufficient capacity available in the file memory.
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® Operation for the CX-Programmer

(1) The system checks the capacity available in file memory before CPU Unit data (user program,
I/O memory, or parameter area data) is transferred to the file memory. If insufficient capacity is
available in the file memory, no file is created.

(2) The system does not check the available capacity in advance if you transfer a file on the com-
puter to file memory. If the capacity available in the file memory is insufficient, a file with the
available file memory capacity is created. (Example: If you transfer a 1-megabyte file and only
there is only 500 kilobytes of capacity available in the file memory, a 500-kilobyte file would be
created.)

® Using the FWRIT(701) Instruction
The system checks the file memory capacity before writing data. If there is insufficient file memory

capacity available, a file is not created and the File Write Error Flag (A343.09) is turned ON.

® Backup Operation

If the available capacity in the file memory is insufficient during a simple backup operation, the
backup operation will end in an error. (The MCPWR indicator will continue flashing.)

Koway 3114 1-2

N
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7-2 Types of Files Stored in File Memory

File memory can be used for the following:

7-2-1

Program/network symbol files
Parameter files
Data files

Symbol table files (except network symbols)

Comment files
Program index files
Unit backup files

File Types

I Program/Network Symbol File

The program/network symbol file contains the CPU Unit's user program (the programs in the cyclic
tasks and interrupt tasks) and network symbols (i.e., network symbols in global symbol tables)".

This file also contains each program's properties.

* Supported by the CJ2H-CPU6LI-EIP/CJ2M-CPU3, CJ2H-CPUGL] with unit version 1.6 or later, and CJ2M-

CPU10O with unit version 2.2 or later.

1=l

= MewProject
=8 MewPLCI[CI2H] Offline
1 Symbols
7 10 Table and Unit Setup

| Entire program

=l Q_‘?& MewPrograml (00}
‘= Symbals
I sectiont
& Enn
=l Q MewProgram2 (01)
' Symbals
B section1
=00
= ‘;‘.5, MewPrograms3 (02)
= Symbals
e Sectionl
& Enn
=l Q_‘?& MewProgram4 (03)
= Symbals
I sectiont
& Enn

IF Funchin Blocks

Project

HH———O
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I Parameter File

The parameter file contains the CPU Unit's internal Parameter Area data. The Parameter Area data
includes the PLC name, PLC Setup, I/O tables, CPU Bus Unit settings (including the data link parame-
ters), and routing tables.

| PLC Setup | | 1/0 tables |

2PLC settings-NewpLCL k| 7| PLCI0 Toble -NewpLEL _lo X
File Opt Help

Stau

atings | T | S0U Reesh| U Setivg | S Pon | P Servie | IS Precion |

St Hold Mode
™ Fois Sl HalBt  Pgen e
™ 10 Hold B € Moo 02 0000] V102520 It L)
& 030008 C14-0C21 Ry Outpt Ure)
-

# < [0005] Rack 03

CnCrUG e offine

CozmCPUBHEP__ ponitor

CPU Bus Unit Settings | | Routing tables
{C31w-E1N21(ET21Mode) [Edi: Parameters 21X ==

Eie ot Ootions Wwndow telp

Seting | ANS/1CP | DNS | SMTP| FOP | Ml Addess | Mol Send | Mal Receive| Clock Auto Adusime | | DlelHalal] = B A

Broadoast FINS/UDP Part— ~FINS/TCP Port TCP/IP keep-slive

@ BT (43850} @ Defeuit (3800) || @ Defauk(3600) | [0 min. [0: defauk (120))
CAIO@ZSD) || € Userdefined || O Usercefned

1P Addess BaudRte—| FINS/IDP Op
[0.0.00 e @ fo || Desinstion Pis changed dynaricaly
i) || 10gaseT | Des nged dynaicaly
Subnet Mask € Cor © ETNT compalie mose.
[0 0.0 0 ||Cpaesstate
FP 1P Addres Table 1P Router Table
Lgn [
Password
Pottho, [ s

s
(0Dl Jc | [Gel] [e] o )

orselttopd) | | ensetiCiotnn || Corpere | | Soi6 | |

ko offe.

Kioway 3j14 ul patols saji4 jo sadA] z-2

J Data File

The data file contains the data of one I/O memory data area, in word (16-bit) units. It is possible to store
all of the data in the data area or just a specified range of addresses. Any one of the following 6 data
areas can be stored: the CIO, Holding, Work, Auxiliary, DM, or EM Area.

N

} Specified range

sedAl ol 1-2-/

Entire data area
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7 File Operations

I Symbols Table File (Except Network Symbols)

The symbol table file (except network symbols) contains the symbol table information used in the CX-
Programmer as well as the automatically allocated PLC addresses.

’ Global Symbols Table

‘ ’Symbol Address  Data Type /O Comment ‘

1=l
. Name [Datatype | Address/ value | Met, variable | RackLocation | Usage | Comment
= % HewProject Py BOOL cFOD4 wark  Carr
¢ v (C¥) Flag
= A2H] OFfline * P_Cycle_Time_Error BOOL A401.08 work  Cycle Time Eror Flag
=P_Cyde_Time_Value UDINT Azed Wark  Present Scan Time

—F_oM WORD AdE0 work | DM Area Parameter

& and Unit Setup —F_EMn WORD adet Work | EMO Area Parameter

----- . =P WORD g6z work | EMI Area Parameter
Settings —F_EMz WORD Ad83 work  EMZ Arsa Parameter
< Memory —P_Ems WORD ) wiork | EM3 Area Parameter
i — P WORD ades work | EM# Area Parameter
=% Programs —Fp_EMs WORD nd6E work  EMS Area Parameter
" —P_EMe WORD ad67 work | EM Area Parameter

il NewProdraml {00y —FEM7 WORD Aded Wark | EMT Area Parameter

— P WORD Adeg work | EM Area Parameter

—F_Ma WORD 470 Work | EMS3 Area Parameter
—P_Ema WORD 471 work | EMA Area Paramicter

—FP_EVE WORD 472 work | EME Area Parameter
—P_EMC WORD 473 wark | EMC Area Parameter

=) BOOL CFO06 work | Equals (EQ) Flag

‘ bR R e Wik Tnetrictinn Ever ion 1

l Local Symbols Table

I Comment File

The comment file contains the comment information used in the CX-Programmer.

Rung for Initislizing

Start_Operation
Pressure_|nterlock
Sytstem_Error
Condition for setting
Start (D Lirmit @ Error @ Setting @ Condition for sefting
| |
| {

Annotation

I Program Index File

The program index file contains the section information used in the CX-Programmer.

Section Name:
Section Comment

[Program Mame : MNeAwProgrami ]

Section Mame ; Section_Comment

Fung Comment

J unit Backup File

The Unit backup file contains the internal data of a PLC Unit, which is used by the simple backup func-
tion. These files are created when the simple backup operation is executed. Internal data is stored for
each Unit.

Example:
DeviceNet Units: Device parameters

Serial Communications Units: Protocol macro data
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7 File Operations

7-2-2 Creating and Saving Files for File Memory

I User Program, I/O Memory, and Parameter Area Data

Transfer the data using the PLC Memory Card Dialog Box in the CX-Programmer.

1 Install a Memory Card that has already been initialized into the CPU Unit or initialize the EM file

memory. For information on initializing the EM file memory, refer to 7-1-2 Initializing File Memory.
2 Place the CX-Programmer online with the CPU Unit.

3 Select the transfer destination (i.e., Memory Card or EM file memory) in the PLC Memory Card
Dialog Box, and then select Transfer from the File Menu.
The data in the CPU Unit (i.e., user program, 1/0O memory, and parameter areas) will be saved as
a file in the Memory Card or EM file memory.

5 pLCMemory Cord-Machineon it
File Edit Wiew Options Help
2] x| le] e

= 0 Omron PLC File: Marne | Size | Tvpe | Modified at
ISR emory Card it BUTOEREG BOJ 16045 PLC Parameter Area 4f6f2004 01:42:36

e Program Area i PROGTOB 65554 PLC Parameter Area 4f8f2004 01:42:32
“

s 10 Memaory Area

i Parameter frea

Program Files Transferred Automatically at Startup

Kioway 3j14 ul patols saji4 jo sadA] z-2

I Symbol Tables, Comments, and Program Index

N

Transfer the data using the CX-Programmer.

1 Insert a formatted Memory Card into the CPU Unit or format EM file memory. For information on

initializing EM file memory, refer to 7-1-2 Initializing File Memory.
2 Place the CX-Programmer online with the CPU Unit.
3 Select Transfer and then To PLC or From PLC from the PLC Menu.

4 Select either Symbols or Comments as the data to transfer.

Note If a Memory Card is installed in the CPU Unit, data can be transferred only with the Memory Card. (It will not
be possible with EM file memory.)

Aiows|\ aj14 Joy sa|i{ Buineg pue Bunesi) z-z-/
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7 File Operations

7-3

File Memory Operations

7-3-1

Types of File Memory Operations

The following can be performed to use file memory:

Procedures from the CX-Programmer

Automatic transfer at startup

Simple backup function

FREAD(700) and FWRIT(701) instructions

Replacement of the entire program using Auxiliary Area control bits
FINS commands

I Procedures from the CX-Programmer

Refer to the CX-Programmer operation manual for details on the following procedures.

® Transferring Data in the Memory Card Dialog Box of the CX-Programmer

The following files can be created, read, and written.

» Files automatically transferred at startup (program/network symbol files, data files, parameter
files)

» General-purpose files (program/network symbol files, data files, parameter files)
* CX-Programmer files (symbol tables, comment files, program index files)

® Transferring Data Online/Offline

General-purpose files (i.e., program/network symbol files, data files, and parameter files) can be
transferred online to the PLC or offline to a computer memory device.

I Files Transferred Automatically at Startup

Changeover programs, parameters, and 1/O memory can be stored in a Memory Card and read from
the Memory Card at startup. (Refer to Section 10 CPU Unit Functions for details.)

I:' AUTOEXEC I:' AUTOEXEC I:' AUTOEXEC
{A OBAJ/ o

!

I Simple Backup Operation

The simple backup operation enables backing up and restoring all PLC data, including data in the CPU
Unit, Special I/O Units, and CPU Bus Units, to and from a Memory Card without requiring a Program-
ming Device. (Refer to the CJ2 CPU Unit Hardware User’s Manual (Cat. No. W472) for details.)

7-12
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I Backup Restore Operation

All PLC data, including data in the CPU Unit, Special I/O Units, and CPU Bus Units, can be backed up
and restored on a computer by using PLC Backup Tool. (Refer to the CJ2 CPU Unit Hardware User’s
Manual (Cat. No. W472) for details.)

] FWRIT(701)/FREAD(700) Instructions

I/O memory data can be saved on the Memory Card or in EM file memory in the text or CSV format by
using the FWRIT(701) instruction in the user program. It can then be transferred to a computer via a
Memory Card Adapter and edited with a spreadsheet program.

1/0 memory data stored in
TXT or CSV format Spreadsheet
WR'T Via Memory Card program
_1 Adapter
— N
Memory Card

Conversely, data such as Special I/0 Unit settings can be created with a spreadsheet program in text or
CSV format, stored on a Memory Card, and read to the CPU Unit by using the FREAD(700) instruction.
Refer to the CS/CJ/NSJ-series Instructions Reference Manual (Cat. No. W474) for details

Area Control Bit

The entire user program can be replaced during operation from the program itself (without a Program-
ming Device) using an Auxiliary Area control bit. (Refer to Section 10 CPU Unit Functions for details.)

During operation/l:' .0BJ

‘/ Replace program.

I Replacing the User Program during Operation Using an Auxiliary

I FINS Commands

File memory can be manipulated by using a FINS command for file memory. A FINS command can be
sent from a computer connected using the Host Link protocol. Another PLC on a network can send a
FINS command using CMND(490) or the local PLC can send a FINS command using CMND(490) in
the user program. (Refer to the Communications Command Reference Manual (Cat. No. W474) for
details.)

CJ2 CPU Unit Software User’s Manual 7-13
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7 File Operations

7-3-2 File Memory Operating Procedures and File Memory Files

The following table summarizes the file memory files that can be manipulated for each type of file mem-
ory operation.

Read: Transfers files from file memory to the CPU Unit.

Write: Transfers files from the CPU Unit to file memory.

OK: Possible; ---: Not possible

File types
Pro Symbol
Operating : - - tables, com-
Medium Description 5 J i
procedure P gram/net Data files Parameter entilos: Unit Packup
work Area data program files
Eymbelii=s index files

Procedures | Memory Create OK (general-purpose files) OK (CX-Pro- | ---
from CX-Pro- | Card, EMfile goqq OK (files transferred automatically at startup) | 9rammer
grammer memory, or - files)

computer Write

memory Other opera-

device tions
Automatic Memory Read OK (files transferred automatically at startup) | ---
transfer at Card Write ___
startup
Simple Memory Read OK (simple backup files)
backup func- | Card Write
tion
Backup or Computer Read OK (PLC backup files)
restore using | memory Write
PLC Backup | device only
Tool
FREAD(700) | Memory Read data - OK (general- | --- -
and Card or EM from one file. purpose files)
FWRIT(701) | file memory  [\write data to
instructions one file.
Auxiliary Memory Read OK (general- | ---
Area control | Card purpose files)
bit operation
replaces the
entire pro-
gram during
operation.
FINS com- Memory Read OK (general-purpose files) -—-
mand Cardor EM  ["\write

file memory

Other opera-
tions

I Files Automatically Transferred at Startup

These files are for batch-reading user program/network symbols, parameter data, and 1/O memory at
startup. The file name is fixed as AUTOEXEC or REPLACE. For details, refer to 10-3-5 Automatic

Transfer at Startup.
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I Backup Files

7 File Operations

These files are saved in the Memory Card and back up all PLC data by using the DIP switch on the
front of the CPU Unit or the Memory Card's power supply switch. The file name is fixed as
BACKUPLIOI. For details, refer to 8-3 Simple Backup in the CJ2 CPU Unit Hardware User’s Manual

(Cat. No. W472).

| PLC Backup Tool Files

These files back up all PLC data and are created using backup and restore operations with the PLC
Backup Tool. For details, refer to 8-2 Using a Computer to Back Up Data in the CJ2 CPU Unit Hardware
User’s Manual (Cat. No. W472).

I CX-Programmer Files

These files are created by the CX-Programmer. The file names created in file memory are fixed. When
a project is transferred, any one of the following memory options can be selected as the transfer desti-

nation for these CX-Programmer files.

+ Comment memory (in the CPU Unit's flash memory)

* Memory Card
* EM file memory

Type

Name

Description

Explanation

Symbol table files
(except network
symbols)

SYMBOLS.SYM

Global symbol

tables (except net-
work symbols) and
local symbol tables

* Includes the variables in the CX-Program-
mer's global/local symbol tables, addresses,
data types, and I/0O comment information.
Network symbols are not included.

» Also includes the data set in the CX-Program-
mer's automatic PLC address allocation.

Comment files

COMMENTS.CMT

Rung comments
and comments
(annotations)

Contains the CX-Programmer's rung comment
and comment information.

Program index files

PROGRAM.IDX

Section names,
section comments

Contains the CX-Programmer's section delim-
iter information, although the delimiter locations
depend on the section delimiter instructions in
the program.

Note With the CX-Programmer, the symbol table files and comment files in the above table (except network sym-
bols) can be transferred online between the CX-Programmer and personal computer RAM and between the

personal computer RAM and the memory storage device.

When a project is transferred from the CX-Programmer to the CPU Unit, symbol tables, comment files,
and program index files can be stored in the flash memory built into the CPU Unit. When the simple
backup operation is performed, symbol tables, comment files, and program index files stored in the
comment memory will be automatically created as backup files and stored in the Memory Card.

CJ2 CPU Unit Software User’s Manual
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7 File Operations

I General-purpose Files

Read, write and other operations can be performed on these files using the CX-Programmer, FINS
commands, instructions, and Auxiliary Area bits.

The file names are user-defined.

File type File name*1 E:It:: Content Description
Program/network FRIIIRAK .OBJ » User program Programs and network symbols in cyclic tasks
symbol file « Network symbols*2 and interrupt tasks of the CPU Unit.
Parameter file e .STD * PLC Setup + Parameter area data in the CPU Unit

* Registered 1/0 » The user does not need to differentiate the
tables data in the file.
* Routing tables
» CPU Bus Unit Setup
Area
Data file R .IOM Specified range of I/O | » Data in word (16-bit) | Binary data format
TXT memory increments in one Text format (no delim-
area from the start iter or tabs)'3
word to the end
.CSv word. CSV format (comma
« The area can be delimited)
CIO, HR (Holding
Area), WR (Work
Area), AR (Auxiliary
Area), DM (Data
Memory), or EM
(Extended Memory).

*1  For ******* set eight ASCII characters or less.

*2 Supported by the CJ2H-CPU6LI-EIP/CJ2M-CPU3], CJ2H-CPUGL] with unit version 1.6 or later, and CJ2M-CPU10] with
unit version 2.2 or later.

*3 The text and CSV data files can be read and written only by using FWRIT(701) and FREAD(700) instructions. They can-
not be read or written from the CX-Programmer.
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® General-purpose Data Files

Types of Data File
There are three kinds of general-purpose data files, with flename extensions IOM, TXT, and CSV.

7 File Operations

Extension Contents Purpose
.IOM Binary format I/O memory backup
CS/CJ-series data format
TXTH In these data formats, 1-word or 2-word fields in /O memory are | Exchanging data with
oSV :;:\:ﬁ;ted to ASCII data. Records can be delimited with carriage | spreadsheet software

*1 Reading and Writing TXT and CSV Data Files:
TXT and CSV data files can be read and written with FREAD(700) and FWRIT(701) only.

The following six data formats are used in text and CSV files.

*1  Precautions on Characters:
Data cannot be written to I/O memory properly if the TXT or CSV file contains characters other than hexadeci-
mal characters (0 to 9, Ato F, oratof.)

* Precautions on Field Size:

Contents
Extension Data format - - —
1/0 memory size per field Delimiter

TXTH Non-delimited words 1 word None

Non-delimited double words | 2 words None
Tab-delimited words 1 word Tab code :
Tab-delimited double words | 2 words Tab code g
CsV*1 Comma-delimited words 1 word Comma =
Comma-delimited double 2 words Comma §
words <
(@)
o
(]
8
=
=
(7]

When words are being used, data cannot be written to I/O memory properly if the TXT or CSV file con- 7
tains fields that are not 4-digit hexadecimal. Likewise, when double words are being used, data cannot
be written properly if the file contains fields that are not 8-digit hexadecimal.

» Storage Order: I
When words are being used, 1/0 memory data is converted to ASCIl and stored in one-word fields in 3

order from the lowest to the highest I/O memory address.

When double words are being used, I/O memory data is converted to ASCII and stored in two-word fields
in order from the lowest to the highest /O memory address. (Within the two-word fields, the higher-
address word is stored first and the lower-address word is stored second.)

 Delimiters:
When there are no delimiters, the fields are packed consecutively and then stored. When delimited by
commas, commas are inserted between fields before they are stored. When delimited by tabs, tab codes
are inserted between fields before they are stored.
When delimiters (commas or tabs) are specified in FREAD(700), the data is read as delimited data with
one-word delimiters (commas or tabs).

» Carriage Returns:
Data is packed consecutively when carriage returns are not used.
When carriage returns are used, a carriage return code is inserted after the specified number of fields.
An offset from the beginning of the file (starting read word or starting write word) cannot be specified in
the FREAD(700)/FWRIT(701) instructions if carriage returns are used in the file.

Number of Fields:

The overall amount of data in the file depends upon the number fields (number of write items) specified in
the FWRIT(701) instruction and the number of words/field.

The size is specified with the number of fields.

With word data, 1 word in I/O memory = 1 field

With long word data, 2 words in I1/O memory = 1 field.

Aiowsa|\ 9] pue sainpaosold BunesadQ Alowsy aji4 Z-€-/
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Data File Names

Data files do not contain information indicating what data is stored, i.e., what memory area is stored. Be
sure to give file names that indicate the contents, as shown in the examples below, to aid in file man-

agement.

Examples: D00100.10M, C100020.I0M
Data from the beginning of the file will be written starting at the address specified in /O memory even if
the data originally written to the data file (IOM, TXT, or CSV) is not from the same area. For example, if
CIlO data in afile is written to the DM Area from a Programming Device, the data will be read to the DM
Area of the CPU Unit without any indication that the area is different.

@ Additional Information

Data files with the TXT and CSV format contain hexadecimal (0 to 9, A to F) data that allows the
I/0O memory numerical data to be exchanged with spreadsheet programs.

ASCII data in /O memory can be saved as a text file by using the TWRIT(704) (WRITE TEXT
FILE) ladder programming instruction or the Memory Card processing function WRITE_TEXT ( )

in ST language.

@ Additional Information

The following illustration shows the binary data structure of a data file (ABC.IOM) containing four
words from I/O memory: 1234 hex, 5678 hex, 9ABC hex, and DEFOQ hex. The user, however,
does not have to consider the data format in normal operations.

XX )

XX

1/0 memory 1234

to

5678

9ABC

—) XX | )

DEFO

12

34
56
78
9A
BC
DE
Fo )

8 bytes

Contents of ABC.IOM

> 48 bytes (used by system)

 Structure of CSV and TXT Data Files with Single-word Fields

The following illustration shows the data structure of a CSV data file (ABC.CSV) with single-word
fields containing four words from I/O memory: 1234 hex, 5678 hex, 9ABC hex, and DEFO hex.

1234

1/0 memory 5678

9ABC

DEFO

7-18

4 bytes

AWM =

Converted
to ASCII

oy

Delimiter

4 bytes

-~ 00N O O

Delimiter

= N w|w|w|wM]w|w|w]w

Contents of ABC.CSV

1234,5678,9ABC,DEFO

The file displayed as text.
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 Structure of CSV and TXT Data Files with Double-word Fields

The following illustration shows the data structure of a CSV data file (ABC.CSV) with double-
word fields containing four words from 1/O memory: 1234 Hex, 5678 Hex, 9ABC Hex, and DEFO

The file displayed as text.

Hex.
5
Converted to 6
ASCII 7
1234 )

VO memory " za7a |(Upper word first) 8
5678 8 bytes 56781234, DEFO9ABC
9rBC | —P !
DEFO 2

3
4

Delimiter

- N w|w|w]|w|w|w]w|w
o [ IF SIS B I BN R ke

Contents of ABC.CSV

% Additional Information

Creating Data Files with Spreadsheet Software

Use the following procedure to create TXT and CSV data files with spreadsheet software such
as Microsoft Excel.

» Set the cell contents to characters.

* Input 4 characters in each cell if single-word fields are being used or 8 characters if double-
word fields are being used. For example, if single-word fields are being used input 000A, not
just A.

» Be sure to input only hexadecimal characters (0 to 9, Ato F, or a to f) in the cells. Other char-
acters and codes cannot be used.

suonesadQ Alowa a4 ¢-2

When you want to store hexadecimal digits in I/O memory, it is helpful to convert the spread-

sheet's decimal inputs to hexadecimal. Use the following procedure to convert to hexadecimal. 7
(1) Select Add-Ins... from the Tools Menu.
(2) Select Analysis ToolPak in the Add-Ins Menu. L

(3) Select Function from the Insert Menu at the cell where the function will be used.
(4) Select DEC2HEX (number, digits) from Engineering in the Category Field.

(5) When converting to 4-digit hexadecimal, input the following at the number variable:
IF(0<=cell location,cell location,65535+cell location)
When converting to 8-digit hexadecimal, input the following at the number variable:
IF(0<=cell location,cell location,4294967296+cell location)

Example 1: Inputting Non-negative Decimal Values

ltem Converting unsigned decimal to 4-digit hexa- Converting unsigned decimal to 8-digit hexa-

Aiowsa|\ 9] pue sainpaosold BunesadQ Alowsy aji4 Z-€-/

decimal decimal
Function | DEC2HEX(cell_location,4) DEC2HEX(cell_location,8)
used
Example | Input 10 in decimal and convert to 000A in 4-digit | Input 10 in decimal and convert to 0000000A in 8-
hexadecimal. digit hexadecimal.
[ Bz =) =| =DEC2HEX(B1 4 [ B2 =l =] =DECZHEXE 5)
A B C A B C
1 |Mon-negative source decimal: 10 1 |Mon-negative source decimal: 10
}L‘Cnnver‘ted 4-digit hexadecimal I DDDA! }L‘Cnnvened B-digit hexadecimal I DDDDDDDA!
3 3
4 4
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Example 2:

Inputting Signed Decimal Values

Item

Converting unsigned decimal to 4-digit hexa-
decimal

Converting unsigned decimal to 8-digit hexa-
decimal

Function
used

DEC2HEX(IF(0<=cell_location,cell_loca-
tion,65536+cell_location),4)

DEC2HEX(IF(0<=cell_location,cell_location,
4294967296+cell_location),8)

Example

Input -10 in decimal and convert to FFF6 in 4-digit
hexadecimal.

\ B2 = =[(=DECZHEX(F(D<B1,B1 65536+E11.4)

Input -10 in decimal and convert to FFFFFFF6 in
8-digit hexadecimal.

[ 3 | = (=DEC2HEX(F{1<B1 A1 4294367296+61) 5)

A B c
Signed source decimal: -10

Converted 4-digit hexadecimal: I FFFB!

SR PR

A B [ o}

Signed source decimal: -10
FFFFFFFEL

Corverted B-digit hexadacimal

L —

7-3-3 Restrictions on File Use

7-20

Files are formatted in DOS format, and therefore can be used as regular files on a Windows computer.

® File Names

Files are identified by file names and extensions, as shown in the following table. A file name is written
using the following characters: Letters ato z, Ato Z, numbers 0to 9, !, & $,#,/, {,}, -, (,), and _

The following characters cannot be used in file names: ,, ., /,\, ?, *, ", ;, ;, <, >, =, +, space, and 2-byte

characters.

The filename extensions depend upon the type of file being stored.

® Directories

The CS/CJ-series CPU Units can access files located in subdirectories. Specify the directory location in
file memory where the file is stored. Directories can be specified up to 5 subdirectories deep (counting
the root directory), unless a Programming Console is being used. The maximum length of a directory
path is 65 characters. When creating a Memory Card subdirectory with an operating system such as
Windows, do not exceed the maximum subdirectory depth (5 subdirectories).
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7-3-4 File Sizes

7 File Operations

The size of files in bytes can be calculated with the equations in the following table.

File type

File size

Data files (.IOM)

(Number of words x 2) + 48 bytes
Example: Entire DM Area (DO to D32767)
(32,768 words x 2) + 48 = 65,584 bytes

Data files (.TXT or .CSV)

The file size depends upon the number of delimiters and carriage returns
being used. The delimiter code is one byte and the carriage return code is
two bytes.

Example 1: Non-delimited words, no carriage return
123456789ABCDEF012345678 occupies 24 bytes.

Example 2: Delimited words, carriage return every 2 fields
1234,5678.

9ABC,DEF0.

1234,5678.1 occupies 33 bytes.

Example 3: Delimited double words, carriage return every 2 fields
56781234,DEF01234.1

567812341 occupies 29 bytes.

Program files (.OBJ)

(Number of steps used x 4) + 48 bytes™!

Parameter files (.STD)

16,048 bytes

*1 Calculate the number of steps in the program file by subtracting the available UM steps from the total UM
steps. These values are shown in the CX-Programmer's Cross-Reference Report. Refer to the CX-Program-
mer Operation Manual for details.

CJ2 CPU Unit Software User’s Manual
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7 File Operations

7-3-5 Relation between Support Software and File Memory Files

The following table gives the relation between the files for each Support Software package and the file

7-22

memory file.

ST Support-Software Contents File memory file HLECD
Software file area
CX-Program- | CX-Programmer User program/network symbols Program/network sym- CPU Unit

mer project file (exten- Function blocks bol file (extension: OBJ)
sion:.cxp) - -
Symbol tables (including symbol | Symbol tables (except
names and address correspon- network symbols) (SYM-
dence, 1/0 comments) BOLS.SYM)
Note: Excluding network symbols.
Comments (row comments and Comment files (COM-
annotations except for /O com- MENTS.CMT)
ments)
PLC name Parameter files (exten-
PLC Setup sion: STD)"1
Registered /O tables
Ethernet Unit settings
Data link table files | Controller Link data link tables
(.cl2)
CX-Programmer PLC memory (I/O memory) (Allo- | Data files (extension:
project file (exten- | cated I/O memory and allocated | IOM)
sion: .cxp) DM Area words follow.)
Unit settings (XML | Allocated I/O memory and allo-
file): CPS contents | cated DM Area words
CX-Integrator | Routing table files | Routing tables Parameter files (exten-
(extension: .rtg) sion: STD)™"
FL-net Sup- | Specific files (.csv) | FL-net settings
port Software
Support Soft- | Files created by Data not included in the above Unit backup files Special I/0
ware for spe- | the specific Sup- files (BACKUPLO.PRM) Units and
cific Special port Software for CPU Bus
I/O Unit or Special /O Units Units
CPU Bus Unit | and CPU Bus Units

*1 Files created using a Support Software application will be created as one file in the file memory.
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CX-Programmer

CPU Unit
- - User programming - - - - ---- ! — User Program Area
[ | o
User program ]. S ey v P »|  User program ]

1
' — FB Program Area"
1| Function block | *1 R 9
1 |_definitions : " | Function block

! definitions

[Network symbols™2 ]

Symbol table ]

[ |
[ Comments and ] J

»| Network symbols

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1 .
| program index
1

1
1
1
1
1
1
1
1
1
1
1
1
. — Tag Memory Area’™s
1
1
1
1
1
1
1
1
1
1
1
1

— Source and comment areas —
-
1--- -P[Program source ]
[ Parameters ] -
[ Symbol table ] )
(PLC memory, PLC Setup, -
/O tables) Comments and o
program index %
3
CX-Integrator 'g
Parameter Area S
N 8
[ Routing tables d Parameters ] g
=]
:[ Routing tables ] ¢
[ CPU Bus Unit Setup J :[ CS;ZtldeKrsegnit J 7
*1: Supported only by the CJ2M CPU Units. -
With CJ2H CPU Units, function block 5
definitions are stored in the User Program —1/O Memory Areas )
Area instead of the FB Program Area. . .
*2: Ethernet settings are made and The dCtX-Pr;)gramF_nelr/bs
transferred from the CX-Programmer. Data used 1o Sg. spegl eV
link tables are made and transferred from memory bits and writing to
the CX-Integrator. words in the /O Memory
*3: Supported by the CJ2H-CPUB-EIP, Area.

CJ2M-CPU3L], CJ2H-CPUBL] with unit
version 1.6 or later, and CJ2M-CPU1[]
with unit version 2.2 or later.

Support Software for specific Special I/0 Units and CPU Bus Units
Special I/0 Units or CPU Bus Unl‘ls_w
[Set.tings for Special I/0 > [Settingg for Special /10
Units and CPU Bus Unit J Units and CPU Bus Units

Klows|y 914 pue atemyos poddng usemiaq uoneey G-¢-/
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I/O Allocations and Unit Settings

The section describes how memory is allocated to Basic 1/0O Units, Special I/O Units,
and CPU Bus Units and how to set the Special I/O Units and CPU Bus Units.

8-1 IO AIllocations .............ciiiiiitiiiiiae ettt rnanannnnnennn 8-2
8-1-1 /O AllocatioNs ... ... e 8-2
8-1-2  AutomaticAllocation . ...... ... . ... . ... 8-5
8-1-3 Manual Allocation . . . ... . e 8-9
8-1-4 I/O Table Errorsand Precautions . ... .......... .. ... ... 8-17

8-2 Setting CPU Bus Units and Special I/OUnits ...................... 8-20
8-2-1 Setting Parameters . ...... ... .. . ... 8-20

8-2-2 Data Exchange
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8 1/0O Allocations and Unit Settings

8-1 1/0O Allocations

8-1-1 1/O Allocations

Allocating words in I/O memory in the CPU Unit for exchanging data between the CPU Unit and other
Units is called I/O allocation. Memory is allocated differently to Basic I/O Units, Special I/O Units, and

CPU Bus Units.

Allocations

1/0 Memory Areas in CPU Unit

Basic I/0 Units _ _ — — 7 cio0o00

1/0 Area

ClO 0159
The words that are allocated

are determined by the position
of the Unit.

Memory is allocated in units of 16 bits CIO 1000

_ — — TIO 1500
CPU Bus Units _ -

The words that are allocated
- are determined by the unit number.

CPU Bus Unit Area

-~ T — - _ _ Clo1899
25 words allocated per Unit

Special I/0 Units _ — — 7 clo2000

Special I/0O Unit Area

10 words allocated per Unit T == ~C|9 2959

*1

*1  The first word on each Rack can be set from the CX-Programmer to an address

between CIO 0000 and CIO 0999 (default setting: consecutive allocation from

CIO 0000).
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I 1/0 Allocation Methods

8 1/0 Allocations and Unit Settings

Use one of the following two methods to allocate 1/0.
+ Automatic Allocation (Default)

When the Unit power supply is turned ON, I/O will be allocated according to the status of the con-

nected Units (e.g., the slot positions and unit numbers).
» Manual Allocation (I/O Table Creation)

You can create /O tables using the CX-Programmer to specify the desired allocations. If 1/O tables
are created, an error will occur if the 1/0O tables do not match the status of connected Units when the

CPU Unit Power Supply is turned ON.

The following table shows the differences between these two methods. Select the method according to

the purpose and needs of the system.

Allocation method

Item

Automatic allocation

Manual allocation

Creating /O tables with
Units connected

Creating 1/O tables with
user-set allocations

Purpose

+ Use this method when
checking for incorrect
Units is not required.

* Use this method when
user-set allocations are
not required (including
reserving unused
words).

Use this method to check
for incorrect Units.

» Use this method to cre-
ate user-set allocations
(including reserving
unused words).

* Use this method to allo-
cate /0O without the
actual I/O Units (i.e.,
offline).

Creating 1/O tables

Not required.

Required.

Verifying the connected
Units against the 1/0
tables

Unit not verified.

Unit verified. (Operation cannot be started if the con-
nected Units do not agree with the 1/O tables.)

Operation used to allo-
cate 1/O

Allocated automatically.

Allocated manually.

CX-Programmer

Not required.

Required

Connected Units
required to create /O
tables

Required.

Required

Not required.

Allocation method

Automatic allocation (in order from the CPU Unit)

Manual allocation (The
first address can be speci-
fied for each group.)

® Checking the I/O Allocation Method

You can use the 1/0O Allocation Status Word (A260) to check whether the 1/0 allocations have been

set manually or automatically.

Address Name Contents
A260 1/0 Allocation Status | 0000 hex Automatic I/O allocation
BBBB hex Manual allocation

CJ2 CPU Unit Software User’s Manual
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I/O Allocations and Unit Settings

® |/O Allocation Status Transitions

The 1/O allocation method will change in the following manner.

Default setting

Automatic allocation

Delete I/O tables using 1/0O Allocation Status (A260): 0000 hex

the CX-Programmer.

Create or transfer 1/0 tables
using the CX-Programmer.

Manual allocation

1/0 Allocation Status (A260): BBBB hex

When 1/O tables are deleted using the CX-Programmer, the first word for each rack will be cleared at
the same time that the 1/O allocation status returns to automatic allocation. Also, the CPU Unit’s

System Setup Area will be initialized.
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8 1/0 Allocations and Unit Settings

8-1-2 Automatic Allocation

I Automatic Allocation (Default)

Use this method to allocate 1/0 according to the status of the connected Units. I/O are allocated auto-
matically, so operations from a Programming Device is not required.

When automatic allocation is used, the 1/O allocations will be updated every time the power supply to
the PLC is turned ON.

To change from manual allocation to automatic allocation, delete the 1/O tables using a Programming
Device.

The I/O are allocated to the Units
connected when the power supply is turned ON.

T —

Power turned ON ==l

% Additional information

Unlike with manual allocation, 1/0O tables are not created with automatic allocation, and so the
connected Units are not verified.

I Allocation Method

-]

With automatic allocations, I/O will be allocated for the connected Units as described in the following :

table. No user operation is required. g

Unit classification Allocation method g

Basic I/O Units Allocated in order according to location. §'

Special /O Units Allocated according to front-panel rotary switch settings (i.e., unit ’
CPU Bus Units numbers).

P

)

>

g

o

3

8

2

=

5]

3

5
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8 1/O Allocations and Unit Settings

I I1/0 Allocation Method for Each Unit Classification

This section describes the I/0O allocation method for each Unit classification (Basic I/O Units, Special
I/0 Units, and CPU Bus Units).

® |/O Allocation to Basic I/0O Units

CJ-series Basic I/0 Units are allocated words in the 1/0 Area (CIO 0000 to CIO 0159). They can be
connected to the CPU Rack or Expansion Racks. The following method is used.

Basic I/0 Units in the CPU Rack

Basic 1/0 Units on the CPU Rack are allocated words from left to right starting with the Unit clos-
est to the CPU Unit. Each Unit is allocated as many words as it requires.

Note Units that have 1 to 16 I/O points are allocated16 bits and Units that have 17 to 32 I/O points are
allocated 32 bits.

| Connected Units -]
- CPU Rack
% Q |clo |, m
o) / a
o | S 0000 |, o
3 | =2 3
< - =
c
=)
Example
From the left— 1 2 3 4 5
CPU Rack

IN IN IN [OUT |OUT
16 pt| 16 pt| 32 pt | 32 pt | 64 pt
0002 [ 0004 | 0006
0000 [0001 | 0003 0005 | to
0009

Hun NdO

jnun Alddng Jamod
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8 1/0 Allocations and Unit Settings

Basic /0 Units in Expansion Racks

1/0 allocation to Basic I/0O Units continues from the CPU Rack to the Expansion Rack connected
directly to the CPU Rack. Words are allocated from left to right and each Unit is allocated as
many words as it requires, just like Units in the CPU Rack.

Example
From the left—> 1 2 3 4 5

CPU Rack

=5
g o IN | IN | IN [ouT|ouT
o s 16 pt|32 pt|64 pt| 16 pt| 32 pt
5 | C
s | = 0000|0001|0003|0007 0008
p 0002| to 0009
2 0006
From the eﬁ& 1 2 3
I Expansion Rack
H IN | IN |OUT
(';J 16 pt| 32 pt| 8 pt
5
=2 0010|0011{0013
c 0012
3.
From the left 1 2 3
Expansion Rack
IN | IN |OUT

16 pt |32 pt|16 pt

0014|0015|0017
0016

nun Alddng Jemod

suoljedo||v O/l L-8

@ |/O Allocation to Special I/O Units

Each CJ-series Special I/O Unit is allocated ten words in the Special 1/0 Unit Area (CIO 2000 to
CIO 2959) according the unit number set on the Unit. Special I1/0 Units can be mounted to the CPU
Rack or Expansion Racks. The following table shows which words in the Special I/O Unit Area are
allocated to each Unit.

oo
Unit number Number of words Words allocated ;
0 10 ClO 2000 to CIO 2009 z
10 ClO 2010 to CIO 2019 S
[
2 10 ClO 2020 to CIO 2029 ?:—i
15 10 ClO 2150 to CIO 2159 5
35

95 10 ClO 2950 to CIO 2959

Special I/0 Units are ignored during I/O allocation to Basic I/O Units. Positions containing Special
I/O Units are not allocated any words in the 1/O Area.
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8 1/O Allocations and Unit Settings
® |/O Allocation to CPU Bus Units
Each CJ-series CPU Bus Unit is allocated 25 words in the CPU Bus Unit Area (CIO 1500 to
CIO 1899) according the unit number set on the Unit. CPU Bus Units can be mounted to the CPU
Rack or Expansion Racks. The following table shows which words in the CPU Bus Unit Area are
allocated to each Unit.
Unit number Number of words Words allocated
0 25 CIO 1500 to CIO 1524
1 25 ClO 1525 to CIO 1549
2 25 CIO 1550 to CIO 1574
15 25 CIO 1875 to CIO 1899
CPU Bus Units are ignored during I/O allocation to Basic I/O Units. Positions containing CPU Bus
Units are not allocated any words in the I/O Area. The unit numbers of CPU Bus Units are different
from the unit numbers of Special I/0O Units. Using the same unit number for both a CPU Bus Unit and
a Special 1/0 Unit will not result in duplicate use of unit numbers.
. Words Words Unit
et i LERE required allocated number S
0 16-point DC Input Unit | CJ1W-1D211 1 CIO 0000 Basic 1/O Unit
1 Analog Input Unit CJ1W-ADO081 10 CIO 2000 to 0 Special /O Unit
ClO 2009
2 Serial Communica- CJ1W-SCU41 | 25 CIO 1525 to 1 CPU Bus Unit
tions Unit CIO 1549
3 16-point Transistor CJ1W-0OD211 1 CIO 0001 -—- Basic I/0 Unit
Output Unit
4 Controller Link Unit CJ1W-CLK21 25 CIO 1550 to 2 CPU Bus Unit
ClO 1574
- Built-in EtherNet/IP CJ2H-CPUGS- | 25 CIO 1500 to 0 CPU Unit (The port
port on CPU Unit *1 E1P CIO 1524 is treated as a CPU
Bus Unit.)
*1  With the CJ2H-CPU6LI-EIP and CJ2M-CPU3L[], words are allocated to the built-in EtherNet/IP port as a CPU Bus Unit.

These words are used to store the network communications status of the port. In the same way as with other CPU Bus
Units, the words are allocated according to the unit number set with the rotary switches on the front of the CJ2H-CPU6LI-
EIP or CJ2M-CPU3L.
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8 1/0 Allocations and Unit Settings

8-1-3 Manual Allocation

I Manual Allocation

Use manual allocation to allocate I/O based on user-created 1/O tables. If /O tables are created, the
connected Units will be verified against the 1/0 tables when the power supply is turned ON.

® Creating I/O Tables

Use one of the following methods to create the I/O tables.

Creating /O tables with Units connected Creating 1/O tables with User-set Allocations
Create the 1/O tables with the Units connected and the | Create the I/O tables as required using the CX-Pro-
CX-Programmer connected online. grammer with the CX-Programmer offline, and transfer

them to the CPU Unit.

CX-Programmer

CX-Programmer

1/0 tables . 1. Create or edit the /0 tables.

1. Perform the operation to
create the I/O tables.

! 2. Transfer the I/O tables.

2. 1/0 tables will pe created_ for_the connected Units when the Registered /O tables
I/0 table creation operation is performed.

@ Additional information

The PLC can be set to automatically transfer I/O tables saved in a Memory Card to the CPU Unit
when the power supply is turned ON.

suoljedo||v O/l L-8

File memory (e.g., Memory Card)

HIA\ The I/O tables in a parameter file
o

(.STD) are written to the CPU Unit.

® Unit Verification

If I/O tables are created, the registered 1/O tables are compared with the actual I/O at startup. If they
do not match, A401.10 will turn ON to indicate an 1/O setting error and operation will not be possible.

uofjedo||yy [enuepy ¢-1-8
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I/O Allocations and Unit Settings

I Creating I/O Tables with Units Connected

® Allocation Method
I/O is allocated in the same way as for automatic allocation. Refer to 8-1-2 Automatic Allocation for
information on the allocation method.

® |/O Allocation Procedure
With the CX-Programmer online, use the following procedure to create I/O tables for the connected
Units.

1 Double-click 10 Table in the project tree in the main window. The 1/O Table Window will be dis-
played.

2 Select Options and then Create. The models and positions of the Units mounted to the Racks
will be written to the CPU Unit as the registered 1/O tables.

® Procedure for Comparing I/O Tables

Use the following procedure to compare the I/O tables with the physically connected Units while the
CX-Programmer is online.

1 Double-click 10 Table in the project tree in the main window. The 1/0 Table Window will be dis-
played.

2 Select Options and then Verify. The models and positions of Units mounted to the Racks will be
compared with the registered 1/O tables. Check the results when they are displayed.

I Creating 1/0 Tables with User-specified Allocations

® Allocation Method
Rather than allocating I/0O automatically for the connected Units, /O can be allocated manually
using the following methods to create the desired 1/O tables.
» Allocating words to Units at any positions on the Racks
* Reserving words
» Specifying first words on Racks
+ Allocating I/0O without the physical Units

Words are allocated as follows:

Unit classification Allocation method

Basic I/O Units There are some restrictions on settings, but the following are possible:

The word that is allocated to any Unit on any Rack can be specified. Consecu-
tive words will be allocated to following Unit in the order they are connected.
This can be done to create 63 user-set allocation groups.

Special /O Units Words are allocated according to front-panel rotary switch settings (i.e., unit
CPU Bus Units numbers).
Pulse 1/0 Module The Pulse I/0 Module closest to the CPU Unit is Pulse 1/0O Module 0 and the

other one is Pulse 1/0O Module 1.
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8 1/0 Allocations and Unit Settings

® |I/O Allocation Procedure

Create the 1/O tables using the CX-Programmer, and then transfer them to the PLC. Create the 1/O
tables offline and then transfer them to the PLC online.

1 Double-click 10 Table in the project tree in the main window. The I/O Table Window will be dis-
played.

2 Double-click the Rack to be edited. The slots for the selected Rack will be displayed.
3 Right-click the slot to which a Unit is to be assigned and select the Unit from the pull-down menu.

4 After editing the 1/O tables, transfer them to the CPU Unit by selecting Options - Transfer to
PLC.

® Allocating First Words to Rack Positions and Reserving Unused Words

You can use the CX-Programmer to set the first word for a Unit at any position in any Rack. Thereaf-
ter, consecutive words after the specified first word will be allocated to the next Unit in the order the
Units are connected. It is possible to make up to 63 groups by setting the first word for the first Unit
in each group.

Allocation Method

When setting the first words for Rack positions (called “slots”), the first word must be set for slot 00
on the CPU Rack. The first word can then be set for any slot on any Rack for up to 63 other slots.

» Each first word set for a slot creates a group starting with that slot.

[+

» Words are allocated starting from the specified word to the first Unit in the group and continuing -

left to right allocating consecutive words to each Unit until the next group (i.e., until the next Unit o

for which a first slot word is set). The next group can start on the same Rack or on a following O’:>

Rack. g

» For group 00, the first word is set for slot 00 of the CPU Rack. For groups 01 to 63, you can set g
the first word for any slot on any Rack.

®

I

=

3

C

)

>

()

8

§'.
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For example, a first slot word has been set in the middle of each Rack. Only 16-point Units have

been used.

Group 00: First slot word ~ Group 01: First slot word

is set to CIO 0000.

is set to CIO 0100.

0 1 2 3 4
CPU Rack
o ~|clo [cio |clo |cio |cio
(Rack 0) g @ S5 | 0000 | 0001 |0002 | 0100 | 0101
] o
e | 5] 2
3 - S / /
< 0 ol &’
g ¥ K he
Group 02: First S|9PW’O’I’d is set to CIO 0200.
0 1 L e
. V.-
Rack 1 g |53 [cio |cio le6 |CO
3 ~ 5 |0102 | 01030200 | 0201
» g Pid
2 - /.
g * ” 1 ‘ l' ’
Group 03: First slot,w,ord is set to CIO 0300.
0 1 e 3 4
P \
Rack 2 o $S|cio [cg |cio [cio |cio
g = = (0202 [p203 | 0300 |0301 | 0302
] @ /
e | 5|
3 8 ;. ;. ;.
< L , /'
g 1 ! ’ 1 ,I 1 ,I !
First Slot Word Settings
Group Rack Slot Word
00~ CPU Rack 00 CIO 0000
01 CPU Rack 03 CIO 0100
02 Rack 1 02 CIO 0200
03 Rack 2 02 CIO 0300

* Group 00 must start at slot 00 on the CPU Rack. Any word can be set. Any slot can be set on any Rack for

groups 01 to 63.

Setting First Slot Words from the CX-Programmer

Use the following procedure to set the first rack words.

1 Select the Rack/Slot Start Addresses from the Option Menu on the 1/0O Table Window. The fol-

lowing dialog box will be displayed.

2 Select the Slot Start Addresses Settings Option and click the OK Button.

Start Addreszes Setttings

" Rack Start Addresses Settings

¥ Slot Start Addrezses Settings

CE | Cancel
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8 1/O Allocations and Unit Settings

3 In the dialog box that will appear, set the first word for slot 00 on the CPU Rack.

fAdd Edit |

Slat 0 _%l
Start Address 0 _%l
K | Caticel |

5 Set the desired word and click the OK Button.

suoljedo||v O/l L-8

6 To set slot first words for other groups, click the Add Button and make the appropriate settings
for the Rack, slot, and word.

Setting Setting range Default Remarks
Group 00 to 63 00 Groups numbers are allocated automatically f
in the order the groups are displayed and @
=
set. 2
Rack CPU Rack (“Main Rack”) | CPU Rack Group 00 always starts at slot 00 on the 5
Racks 1to 7 CPU Rack. z
Slot 00 to 03 8
o
First word 0 to 999 0 - >
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8 1/O Allocations and Unit Settings

I Allocating First Words to Racks

In the CJ-series PLCs, the first word allocated to each Rack can be set with the CX-Programmer’s 1/0
table edit operation. For example, the CPU Rack can be set to be allocated words starting with CIO
0000; the next Rack, words starting with CIO 0100; the next Rack, words starting with CIO 0200; etc.
This can make it easier to check word allocations to Units without calculating all the way from the CPU
Rack.

® Word Allocations

For Racks in which the first word address has been set, words are allocated to Units in the order that
the Units are mounted (from left to right) beginning with the specified first word. Words are not allo-
cated to empty slots.

For Racks in which the first word address has not been set, words are allocated in rack-number
order (lowest to highest) continuing from the last wor