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Notice:

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

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

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

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

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

OMRON Product References

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

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

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

Visual Aids

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

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

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

© OMRON, 2001

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form, or
by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior written permission of
OMRON.

No patent liability is assumed with respect to the use of the information contained herein. Moreover, because OMRON is con-
stantly striving to improve its high-quality products, the information contained in this manual is subject to change without
notice. Every precaution has been taken in the preparation of this manual. Nevertheless, OMRON assumes no responsibility
for errors or omissions. Neither is any liability assumed for damages resulting from the use of the information contained in
this publication.



Unit Versions of CS/CJ-series CPU Units

Unit Versions

A “unit version” has been introduced to manage CPU Units in the CS/CJ
Series according to differences in functionality accompanying Unit upgrades.
This applies to the CS1-H, CJ1-H, CJ1M, and CS1D CPU Units.

Notation of Unit Versions The unit version is given to the right of the lot number on the nameplate of the

on Products

CS/CJ-series CPU Unit Product nameplate

C ]

~ Lot No. 040715 0000( Ver.3.0

products for which unit versions are being managed, as shown below.

,~'| OmMRON CS1H-CPU67H

CPU UNIT

Lot No. —_| Unit version
Example for Unit version 3.0

S~ OMRON Corporation MADE IN JAPAN

* CS1-H, CJ1-H, and CJ1M CPU Units manufactured on or before Novem-
ber 4, 2003 do not have a unit version given on the CPU Unit (i.e., the
location for the unit version shown above is blank).

* The unit version of the CJ1-H-R CPU Units begins at version 4.0.

e The unit version of the CS1-H, CJ1-H, and CJ1M CPU Units, as well as
the CS1D CPU Units for Single-CPU Systems, begins at version 2.0.

* The unit version of the CS1D CPU Units for Duplex-CPU Systems, begins
at version 1.1.

* CPU Units for which a unit version is not given are called Pre-Ver. [1.L]
CPU Units, such as Pre-Ver. 2.0 CPU Units and Pre-Ver. 1.1 CPU Units.

Confirming Unit Versions CX-Programmer version 4.0 can be used to confirm the unit version using one

with Support Software

vi

of the following two methods.
» Using the PLC Information

* Using the Unit Manufacturing Information (This method can be used for
Special 1/0 Units and CPU Bus Units as well.)

Note CX-Programmer version 3.3 or lower cannot be used to confirm unit versions.

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

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




PLC Information - NewPLC1

Froject PLC type: CS1H-H CPUG?
— Actual Charactenshcs
Tupe: C51H-H CRUEB?
Unit Yer.: Unit version
Frogram memary: 2h7024 STeps
U zeable: 256406 Steps
Protected: Mo
temony twpe:
File/memarny card: Mo
[rata memary: 32768 Wwhords
Extension: 1] K\ ords
EM banks: 13
Bank size: 32768 hfords
10 memorny: 11.5 Kiwfordz
Timer/counters: g KW ords

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

Unit Manufacturing Information

In the 10 Table Window, right-click and select Unit Manufacturing informa-
tion - CPU Unit.

T | PLC IO Table - NewPLEL =10] x|

File Options Help
o (Y 23 |
IGNUEN NS ETY] Unit Manufacturing information b

--Q [0002] Rack | Inner Board Software Switches Inmer Board
[+ &, [0003] Rack 02

[CHmM-cruzz  [Run &

The following Unit Manufacturing information Dialog Box will be displayed.



Unit Manufacturing Information
File Help

— Manufacturing Details

Rewizion
FCE Revision
Software Revision

Lot Murnber

:

ABD

Sl

I."—‘«—
|040?n1
———

| Unit version ‘

T

M anufacturing 1D

@

Uit er, 3.0

Uit Text

There iz no Memomny Card installed

|{cS1H H crue?  [Program

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

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

Labels

[ver3.0 | [ver |

[ ver. 3.0 ] [ var. ]

=S wPaFickda=uk
OREEREIERETET LN
DFARTE,

SEIZECT, HROWE-EY
T EM L EEL,

These Labels can be
usad to manage
differences In the
avallable funections
among the Unlis.
Place the appropriate
label on tne front of
the Unit to show what
Unit werslon Is
actually being used.

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



Unit Version Notation

Product nameplate

Meaning

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

——

OMRON Corporation  MADE IN JAPAN

Units on which a version is given
(Ver. [1.LJ)

-

- ~
Lot No. XXXXXX XXXX A \Ver.l] ﬂ’)

—— -

Designating individual
CPU Units (e.g., the
CS1H-CPUG7H)

Pre-Ver. 2.0 CS1-H CPU Units

CS1H-CPU67H CPU Unit Ver. [1.0J

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

Pre-Ver. 2.0 CS1-H CPU Units

CS1-H CPU Units Ver. [1.[]

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

Units)

Pre-Ver. 2.0 CS-series CPU Units

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

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

Units

Models

Unit version

CJ1-H CPU Units

CJ1H-CPULILIH-R

Unit version 4.2

Unit version 4.1

Unit version 4.0

CJ1U-CPULILH
CJ1-CPULIIP

Unit version 4.0

Unit version 3.0

Unit version 2.0

Pre-Ver. 2.0

CJ1M CPU Units

CJ1M-CPU12/13
CJ1M-CPU22/23

Unit version 4.0

Unit version 3.0

Unit version 2.0

Pre-Ver. 2.0

CJ1M-CPU11/21

Unit version 4.0

Unit version 3.0

Unit version 2.0

NSJ Series

Units

Unit version

NSJO-TQO(B)-G5D
NSJO-TQOC(B)-M3D

Unit version 3.0




Function Support by Unit Version

¢ Functions Supported for Unit Version 4.0 or Later
CX-Programmer 7.0 or higher must be used to enable using the functions

added for unit version 4.0.

Additional functions are supported if CX-Programmer version 7.2 or higher is

used.

CJ1-H/CJ1M CPU Units

Function

CJ1H-CPULIH-R, CJ10J-CPULIH,
CJ1G-CPULILIP, CJTIM-CPULIL]

Unit version 4.0 or

Other unit versions

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

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

TEXT FILE WRITE (TWRIT) OK

ST programming in task programs

OK with CX-Program-
mer version 7.2 or
higher

SFC programming in task programs

OK with CX-Program-
mer version 7.2 or
higher

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

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

Unit operation will stop.

xi



¢ Functions Supported for Unit Version 3.0 or Later
CX-Programmer 5.0 or higher must be used to enable using the functions
added for unit version 3.0.

CJ1-H/CJ1M CPU Units

Function CJ1H-CPULILH-R
CJ1-CPULIH,
CJ1G-CPULILIP,

CJ1M-CPULIC]
Unit version 3.0 or Other unit versions
later

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

communications with Serial Communications

Units with unit version 1.2 or later)

Model conversion instructions: XFERC(565), OK

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

BCNTC(621)

Special function block instructions: GETID(286) | OK
Additional PRV(881) and PRV2(883) instructions: Added OK
instruction func- | high-frequency calculation methods for calculat-
tions ing pulse frequency. (CJ1M CPU Units only)

User programs that contain functions supported only by CPU Units with unit
version 3.0 or later cannot be used on CS/CJ-series CPU Units with unit ver-
sion 2.0 or earlier. An error message will be displayed if an attempt is made to
download programs containing unit version 3.0 functions to a CPU Unit with a
unit version of 2.0 or earlier, and the download will not be possible.

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

CX-Programmer 4.0 or higher must be used to enable using the functions
added for unit version 2.0.

CJ1-H/CJ1M CPU Units

Function CJ1-H CPU Units CJ1M CPU Units
(CJ1H-CPULIIH-R) CJ1M-CPU12/13/22/23 CJ1M-
(CJ1-CPULICIH) CPU11/21
(CJ1G-CPULILIP)
Unit version | Other unit | Unit version | Other unit Other unit
2.0 or versions 2.0or versions version 2.0
later later or later
Downloading and Uploading Individual Tasks | OK OK OK
Improved Read Protection Using Passwords | OK ~-n OK - OK
Write Protection from FINS Commands Sent | OK --- OK --- OK
to CPU Units via Networks
Online Network Connections without 1/0 OK --- (Sup- OK --- (Sup- OK
Tables ported if I/O ported if I/O
tables are tables are
automatically automatically
generated at generated at
startup.) startup.)
Communications through a Maximum of 8 OK OK OK
Network Levels
Connecting Online to PLCs via NS-series OK OK fromlot |OK OKfromlot |OK
PTs number number
030201 030201
Setting First Slot Words OKforupto |OKforupto8 |OKforupto |OKforupto8 |OK for up to
64 groups groups 64 groups groups 64 groups
Automatic Transfers at Power ON withouta |OK --- OK OK
Parameter File
Automatic Detection of I/O Allocation Method | OK --- OK OK
for Automatic Transfer at Power ON
Operation Start/End Times OK --- OK OK
New Applica- MILH, MILR, MILC OK OK OK
tion Instructions | _pT, <>pT, <DT, <=DT, | OK OK OK
>DT, >=DT
BCMP2 OK OK OK OK
GRY OK OK fromlot |OK OK fromlot |OK
number number
030201 030201
TPO OK OK OK
DSW, TKY, HKY, MTR, OK OK OK
7SEG
EXPLT, EGATR, ESATR, |OK OK OK
ECHRD, ECHWR
Reading/Writing CPU Bus | OK --- OK OK
Units with IORD/IOWR
PRV2 - OK, but only | --- OK, but only
for CPU Units for CPU Units
with built-in with built-in
I/0 I/0
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User programs that contain functions supported only by CPU Units with unit
version 2.0 or later cannot be used on CS/CJ-series Pre-Ver. 2.0 CPU Units.
An error message will be displayed if an attempt is made to download pro-
grams containing unit version s.0 functions to a Pre-Ver. 2.0 CPU Unit, and
the download will not be possible.

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



Unit Versions and Programming Devices
The following tables show the relationship between unit versions and CX-Pro-
grammer versions.

Unit Versions and Programming Devices

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

CS/CJ-series unit | Functions added | Using new functions OK (See |No
version 4.0 for unit version notes 2 restrictions
4.0 and 3.)
Not using new functions | OK OK OK OK
CS/CJ-series unit | Functions added | Using new functions ~nn ~nn OK OK
version 3.0 g)rounlt VEersion | Not using new functions | OK OK OK OK
CS/CJ-series unit | Functions added | Using new functions OK OK OK
version 2.0 fzogunlt version Not using new functions | OK OK OK OK

Device Type Setting

Note 1.

As shown above, there is no need to upgrade to CX-Programmer version
as long as the functions added for unit versions are not used.

CX-Programmer version 7.1 or higher is required to use the new functions
added for unit version 4.0 of the CJ1-H-R CPU Units. CX-Programmer ver-
sion 7.22 or higher is required to use unit version 4.1 of the CJ1-H-R CPU
Units. CX-Programmer version 7.0 or higher is required to use unit version
4.2 of the CJ1-H-R CPU Units. You can check the CX-Programmer version
using the About menu command to display version information.

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

The unit version does not affect the setting made for the device type on the

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

Series CPU Unit group CPU Unit model Device type setting on
CX-Programmer Ver. 4.0 or higher

CJ Series CJ1-H CPU Units CJ1G-CPULILIH CJ1G-H
CJ1G-CPULILIP
CJ1H-CPULIOH-R | CJ1H-H
(See note.)
CJ1H-CPULICOH

CJ1M CPU Units CJiM-CPULIT CJ1M

Note Select one of the following CPU types: CPU67-R, CPU66-R, CPU65-R, or
CPU64-R.

XV



Troubleshooting Problems with Unit Versions on the CX-Programmer

Problem

Cause

Solution

Cx-Programmer v4.0

o

Unable to download programis).
Errors 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
version.

Unable to transfer the settings since they include setting items
which are not supported by the connecting target CPU L
Check the verslan of the target CPL unit or the Folowing PLE Settings, and transfer the settings again,

- FINS Frotection Settings for FINS write protection via netwark

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

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

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

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

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

Xvi




CJ1-H-R CPU Units (High-speed)

Overview

The CJ1-H-R CPU Units (CJ1H-CPULILIH-R) are high-speed versions of unit

version 4.0 of the CJ1-H CPU Units (CJ1H-CPULILIH).

Models

Model Unit version

Specifications

CJ1H-CPU6B7H-R

Ver. 4.2

CJ1H-CPU6G6H-R

CJ1H-CPUB5H-R

CJ1H-CPU64H-R

Equivalent to CJ1H-CPU67H
(Program capacity: 250K steps)

Equivalent to CJ1H-CPU66H
(Program capacity: 120K steps)

Equivalent to CJ1H-CPU65H
(Program capacity: 60K steps)

Equivalent to CJ1H-CPU64H
(Program capacity: 30K steps)

Note In the CX-Programmer, set the device type to CJ1H-H and the CPU type to
CPU67-R, CPUB6-R, CPU65-R, or CPU64-R.

Differences Compared to
CJ1-H CPU Units

The CJ1-H-R CPU Units (CJ1H-CPULIIH-R) have the following differences
in comparison to the CJ1-H CPU Units (CJ1H-CPULICIH).

Item CJ1-H-R CPU Units CJ1-H CPU Units
(CJ1H-CPULIH-R) (CJ1H-CPULIIH)
Instruc- Basic instructions 0.016 us min. 0.02 us min.
gﬁzoixe_ Special instructions 0.048 s min. 0.06 s min.
time quating-point math calcu- | 0.24 us 8 us
lations (e.g., FLOATING-
POINT ADD (+F(454))
I/O Basic I/O Units (e.g., 16- [1.4 us 3us
refreshing | point Input Unit)
Special I/0 Units (e.g., 50 us 120 us
Analog Input Unit)
New Timer instructions ¢ TENTH-MS TIMER (TIMU/TIMUX) Not supported.
instruc- ¢ HUNDREDTH-MS TIMER
tions (TIMUH/TMUHX)
I/O Unit Instructions ¢ SPECIAL I/O UNIT I/O REFRESH Not supported.
(FIORF(225))
Floating-point math and | ¢ SINQ Not supported.
conversion instructions «COSQ
« TANQ
* MOVF
Overhead processing time 0.13ms 0.3ms
Unit for setting scheduled interrupt 0.1,1,or 10 ms 1or10ms
intervals
Software interval response time 40 us 124 us
Function block startup time 3.3 us 6.8 us
Clock pulses 0.1 ms, 1 ms, 0.01 s (See note 2.), 0.02s,0.15,0.2 s,15s,1min
0.02s5,0.1s,0.2 s,1s,1min
Maximum number of relay networks 64 20
that can be set in routing tables
(See note 1.)

Note 1.

Refer to the CX-Integrator Operation Manual (Cat. No. W445) and the
Communication Unit operation manuals for details.

The 0.01 s Clock Pulse cannot be used with unit version 4.1 of the CJ1-HR
CPU Units. The 0.01 s Clock Pulse can be used with all other unit versions.

xvii



CJ1H-CPUL [ |H-R Version 4.1 Specifications Change

The following specifications changes have been made for CJ1H-CPULILIH-R
version 4.1.

The following specifications for unit version 4.2 and later are the same as the
specifications for unit version 4.0.

Functionality Changes

CPU Unit version CJ1-H | CJ1-H-R | CJ1-H-R
Ver.4.0 | Ver.4.0 | Ver. 4.1

Timer numbers that can be used with ONE-MS |0000to |0000to |0016 to
TIMER instructions 0015 4095 4095

0.01-s clock pulse Not sup- | Sup- Not sup-

ported ported ported

Performance Changes

If ONE-MS TIMER instructions (TMHH(540)/TMHHX(552)) with timer
numbers 0 to 15 are used in existing programs with CJ1H-CPULIIH-R
version 4.1, the timer numbers must be changed to timer numbers
between 0016 and 4095.

CPU Unit version CJ1-H | CJ1-H-R | CJ1-H-R
Ver. 4.0 | Ver. 4.0 | Ver. 4.1
Timing precision of HUNDRED-MS TIMER -10to -10 to -100 to
instructions (TIM/TIMX(550)) 0ms 0ms 0ms
Timing precision of ONE-MS TIMER instruc- |-1to -1to -10 to
tions (TMHH(540)/TMHHX(522)) 0ms 0ms 0ms
Note 1. The timing precision of version 4.0 and version 4.1 are different. Be sure

to check the effect on the application.

There have been no changes in the timing precision of TEN-MS TIMER in-
structions (TIMH(015)/TIMHX(551)) and TENTH-MS TIMER instructions
(TIMU(541)/TIMUX(556)) since version 4.0. Use TEN-MS TIMER instruc-
tions and TENTH-MS TIMER instructions if accuracy is a problem when
using HUNDRED-MS TIMER instructions and ONE-MS TIMER instruc-
tions.

B Programming Devices

Use CX-Programmer version 7.1 or higher for the CJ1-H-R CPU Units. Set
the device type to CJ1H-H and the CPU type to one of the CPU types ending
in “-R.” Use the following procedure.

1,23... 1.

Note 1.

Xviii

Select New from the File Menu.
Select CJ1H-H in the Change PLC Dialog Box.

Select one of the following for the CPU type: CPU67-R, CPU66-R, CPU65-
R, or CPU64-R.

Model Device type CPU type
CJ1H-CPU67H-R CJ1H-H CPU67-R
CJ1H-CPU66H-R CPU66-R
CJ1H-CPUB5H-R CPU65-R
CJ1H-CPU64H-R CPU64-R

If CX-Programmer version 7.0 or lower is used, the new features of the
CJ1-H-R CPU Units will not be supported, i.e., functionality will be the
same as the CJ1-H CPU Units.



CX-Programmer version 7.22 or higher is required to use unit version 4.1
of the CJ1-H-R CPU Units. CX-Programmer version 7.0 or higher is re-
quired to use unit version 4.2 of the CJ1-H-R CPU Units. CX-Programmer
version 7.22 or higher has added functionality that will provide a warning
when performing a program check or when transferring the program if a
ONE-MS TIMER instruction ((TMHH(540)/TMHHX(552)) is set to timer
numbers 0000 to 0015 or if a 0.01-second clock pulse is used. Version 7.22
or higher can be obtained using the auto-update function. If you are not
sure how to obtain CX-Programmer version 7.22, contact your OMRON
representative.
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Loop-control CPU Units

Overview

Note

Model Numbers,

Functional El

ements,

and Versions

Loop-control CPU Units are CPU Units with a pre-installed Loop Controller
functional element.

The Loop Controller functional element is an inseparable part of the CPU Unit
and cannot be removed.

The CJ1G-CPULICIP Loop-control CPU Unit is comprised of a CPU Unit ele-
ment with the same functionality as a CJ1G-CPULILIH CPU Unit with version
3.0 or later (see note) and a Loop Controller element. The following table lists
the model numbers for CJ1G Loop-control CPU Units, the types of CPU Unit
element, Loop Controller element, and the functional element version codes.

Product name Product model Configuration
number CPU Unit element Loop Controller element
CPU Unit model Functional ele- | Functional ele- | Functional ele-
with same function-| ment unit ver- ment name ment version
ality sion

Loop-control CJ1G-CPU45P CJ1G-CPU45H Ver. 3.0 or higher |LCBO03 Ver. 2.0

CPU Units CJ1G-CPU44P CJ1G-CPU44H Ver. 3.0 or higher |LCBO3 Ver. 2.0
CJ1G-CPU43P CJ1G-CPU43H Ver. 3.0 or higher [LCB03 Ver. 2.0
CJ1G-CPU42P CJ1G-CPU42H Ver. 3.0 or higher |LCBO1 Ver. 2.0

Note

Differences between
CJ1G-CPUL I IH and
CPU Unit Elements

Note

Additional Auxiliary Area

Flags and Bits

XX

A single unit version for the Loop-control CPU Unit as a whole is not provided.
The unit versions for the CJ1-H CPU Unit with unit version 3.0 or later and the
functional element version code.

The differences between the CPU Unit element in the Loop-control CPU Unit
and the CJ1G-CPULIJH CPU Unit are shown here. The two types of CPU
Unit are otherwise the same.

The functions added in the version upgrade for unit version 3.0 and later are
also the same.

Loop-control CPU Units can use the following Auxiliary Area flags and bits,
which are not supported for CJ1G-CPULICIH CPU Units.

Address Name
Word Bit

A424 00 Inner Board WDT Error Flag (fatal error)
01 Inner Board Bus Error Flag (fatal error)
02 Cyclic Monitor Error Flag (fatal error)
03 Flash Memory Data Error Flag (fatal error)
04 Incompatible CPU Unit Error Flag (non-fatal error)
08 Loop Controller High Load Flag (non-fatal error)
11 Backup Data (Flash Memory) Error Flag
12 Specified EM Bank Unusable Error Flag

A608 00 Inner Board Restart Bit

AB09 01 Start Mode at Power ON: Hot Start

A609 02 Start Mode at Power ON: Cold Start

For details on the Auxiliary Area bits and flags, refer to the section on SYS-
MAC CS/CJ Series Loop Control Boards, Process-control CPU Units, Loop-
control CPU Units Operation Manual (W406).



Loop-control CPU Unit

Dimensions
Product name and model w H D (mm)
(mm) | (mm)
CJ1G-CPU45P/44P/43P/42P 69 90 65 (not including connector)
Loop-control CPU Unit 73.9 (including connector)
CJ1G-CPU45H/44H/43H/42H 62
CJ1-H CPU Unit (reference)
27
=
t e u Loeos ets 1) T O ]
SoG “A } -
] |
90 O
[ =]
Y PORT B T — —~
= N
2.7 - 65 .
Dl 69 . - 73.9 .
Indicators
RDY
EXEC I
Indicator Name Color | Status Description
RDY Ready Green |Not lit The Loop Control Board is not operating for one of the fol-
lowing reasons:
* A Fatal Inner Board Error occurred (A40112 ON.)
e Initialization is not completed yet.
* A fatal error occurred.
* The flash memory backup data is invalid.
*The Loop Control Board is initializing.
¢ A hardware failure occurred in the Loop Control Board.
* Power is not being supplied from the Power Supply Unit.
* A Loop Control Board WDT error occurred.
Flashing |* A WDT error occurred in the CPU Unit.
Lit The Loop Control Board is ready for operation.
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Indicator

Name Color | Status

Description

EXEC

Running Green | Not lit

The system is stopped for one of the following reasons:
*The Loop Control Board is initializing.

¢ A hardware failure occurred in the Loop Control Board.
* Power is not being supplied from the Power Supply Unit.
* A Loop Control Board WDT error occurred.

* The Loop Control Board is not running.

¢ Data is being written to flash memory.

Flashing
(at 0.5-s
intervals)

Erasing flash memory.

Flashing
(0.2-s
intervals)

Backup operation to function block flash memory in
progress

Lit

The Loop Control Board is not running.

Current Consumption and

Weight

Product name and model Current consumption Weight
CJ1G-CPU45P/44P/43P/42P 1.06 A 220 g max.
Loop-control CPU Unit
CJ1G-CPU45H/44H/43H/42H 0.91 A 190 g max.
CJ1-H CPU Unit (reference)

Common Processing Time

(Overhead Time)

Battery Backup Time

xxii

Product name and model

Common processing time

CJ1G-CPU45P/44P/43P/42P 0.8 ms max.
Loop-control CPU Unit
CJ1G-CPU45H/44H/43H/42H 0.3 ms

CJ1-H CPU Unit (reference)

At 25°C, the battery life (maximum service life) for batteries is five years
whether or not power is supplied to the CPU Unit while the battery is installed.
This is the same as for CJ1G-CPULILIH CPU Units. The following table shows
the approximate minimum lifetimes and typical lifetimes for the backup battery
(total time with power not supplied).

Model Approx. Approx. Typical lifetime
maximum minimum (See note.)
lifetime lifetime
(See note.)
CJ1G-CPU45P/44P/43P/42P |5 years 5,600 hours 43,000 hours
Loop-control CPU Unit (approximately | (approximately
0.64 years) 5 years)
CJ1G-CPU45H/44H/43H/42H | 5 years 6,500 hours 43,000 hours
CJ1-H CPU Unit (reference) (approximately | (approximately
0.75 years) 5 years)

Note The minimum lifetime is the memory backup time at an ambient temperature

of 55°C. The typical lifetime is the memory backup time at an ambient temper-

ature of 25°C.



Programming Devices

Loop Controller Element Using CX-Process Tool Ver. 4.0 or later, select the Loop-control CPU
Unit/Process-control CPU Unit from the LC Type field in the LCB/LC001 Dia-
log Box. Then select either CJ1G-CPU42P, CJ1G-CPU43P, CJ1G-CPU44P
orCJ1G-CPU45P, from the Number-Model pull-down list in the Unit Informa-

tion field.

CPU Unit Element Use CX-Programmer Ver. 5.0 or later. The CPU Unit functions are the same
as the CJ1G-CPULILIH, except for the differences provided in the previous
table. Therefore, select CJ1G-H as the device type when using CX-Program-

mer.

1,2,3... 1. Select New from the File Menu.

2. Select one of the following CPU Unit types in the Change PLC Dialog Box.

Loop-control CPU Unit Device type CPU Unit type
CJ1G-CPU45P CJ1G-H CPU45
CJ1G-CPU44P CPU44
CJ1G-CPU43P CPU43
CJ1G-CPU42P CPU42
Reference Manuals e The CPU Unit functions are the same as the CJ1G-CPULIIH, except for

the differences provided in the previous table. Therefore, for details on the
CPU Unit functions, refer to the SYSMAC CJ Series Programmable Con-
trollers Operation Manual (W393), SYSMAC CS/CJ Series Programmable
Controllers Programming Manual (W394), SYSMAC CS/CJ Series Pro-
grammable Controllers Instructions Reference Manual (W340), and Com-

munications Commands Reference Manual (W342).

* For details on the Loop Controller functions (LCBLIL] functional element)
refer to the section on SYSMAC CS/CJ Series Loop Control Boards, Pro-
cess-control CPU Units, Loop-control CPU Units Operation Manual

(W406).
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About this Manual:

This manual describes the installation and operation of the CJ-series Programmable Controllers
(PLCs) and includes the sections described on the following page. The CS Series, CJ Series and NSJ
Series are subdivided as shown in the following figure.

CJ2 CPU Units NSJ Controllers

CS1-H CPU Units

CS1H-CPUCIH CJ2H-cPUOT-000 NSJ5-TQO(B)-G5D

CS1G-CPULIIH NSJ5-SQII(B)-G5D
NSJ8-TVLI(B)-G5D
NSJ10-TVITI(B)-G5D

CJ1-H CPU Units

(B,
NSJ12-TSLICI(B)-G5D

CS1 CPU Units

CJ1H-CPULIH-R
CS1H-CPULIC(-V1) CJ1H-CPULIH

CS1G-CPULI(-V1) CJ1G-CPULIH NSJ Controllers

CJ1G -CPULICIP

\(Loop-control CPU Units) ) NSJ5-TQITI(B)-M3D
. NSJ5-SQLICI(B)-M3D
CS1D CPU Units NSJ8-TVIITI(B)-M3D
CS1D CPU Units for CJ1M CPU Units
Duplex Systems

CS1D CPU Units for

|

(=)
|CS-series Basic I/0O Units | |CJ-series Basic 1/O Units | |NSJ-series Expansion Units
|CS-series Special I/0 Units | |CJ-series Special I/O Units |
| CS-series CPU Bus Units | |CJ-series CPU Bus Units |
CS-series Power Supply Units |CJ»series Power Supply Units |
Note: A special Power Supply Unit must
be used for CS1D CPU Units. J

NSJ-series Controller Notation

For information in this manual on the Controller Section of NSJ-series Controllers, refer to the informa-
tion of the equivalent CJ-series PLC. The following models are equivalent.

NSJ-series Controllers Equivalent CJ-series CPU Unit

NSJ-TQLICI(B)-G5D CJ1G-CPU45H CPU Unit with unit version 3.0

NSJL-TQOICI(B)-M3D CJ1G-CPU45H CPU Unit with unit version 3.0 (See note.)
Note: The following points differ between the NSJLI-LILILIT](B)-M3D and the CJ1G-CPU45H.

Item CJ-series CPU Unit Controller Section in
CJ1G-CPU45H NSJU-LCIC(B)-M3D
1/O capacity 1280 points 640 points
Program capacity 60 Ksteps 20 Ksteps
No. of Expansion Racks 3 max. 1 max.
EM Area 32 Kwords x 3 banks None
EO_00000 to E2_32767
Function blocks Max. No. of definitions | 1024 128
Max. No. of instances |2048 256
Capacity in built-in | FB program memory | 1024 KB 256 KB
file memory Variable tables 128 KB 64 KB
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Please read this manual and all related manuals listed in the following table and be sure you under-
stand information provided before attempting to install or use CJ-series CPU Units CPU Units in a PLC

System.
Name Cat. No. Contents

SYSMAC CJ Series W393 Provides an outlines of and describes the design,

CJ1H-CPULIH-R, CJ1G/H-CPULILIH, CJ1G-CPULILIP, (This installation, maintenance, and other basic opera-

CJ1G-CPULIL, CJ1M-CPULIT manual) | tions for the CJ-series PLCs.

Programmable Controllers Operation Manual

SYSMAC CS/CJ/NSJ Series W394 | This manual describes programming and other

CS1G/H-CPULILI-EV1, CS1G/H-CPULICIH, methods to use the functions of the CS/CJ-series

CS1D-CPULICH, CS1D-CPULICIS, CJ1H-CPULICIH-R, and NSJ-series PLCs.

CJ1G-CPULI], CJ1G/H-CPULIIH, CJ1G-CPULICIR,

CJ1M-CPULI, NSJOI-CICICIC(B)-G5D,

NSJC-OIC001(B)-M3D

Programmable Controllers Programming Manual

SYSMAC CJ Series W395 Describes the functions of the built-in 1/0O for

CJ1M-CPU21/22/23 CJ1M CPU Units.

Built-in 1/0 Operation Manual

SYSMAC CS/CJ/NSJ Series W474 | Describes the ladder diagram programming

CS10-CPU-LOOI-M, CJ1H-CPU-CICIC-CI0, instructions supported by CS/CJ-series and NSJ-

CJ2H-CPU-LI-00001, NSJOO-CHO00-010] series PLCs.

Programmable Controllers Instructions Reference Manual

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

CQM1H-PROO01-E, C200H-PRO27-E, CQM1-PRO01-E operate CS/CJ-series PLCs using a Programming

Programming Consoles Operation Manual Console.

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

CS1G/H-CPULICI-EV1, CS1G/H-CPULICIH, communications commands used with CS/CJ-

CS1D-CPULIH, CS1D-CPULICIS, CJ1G-CPULI, series PLCs.

CJ1M-CPULI], CJ1G-CPULICIR, CJ1G/H-CPULIIH,

CS1W-SCBLI-V1, CS1W-SCULII-V1,

CJ1W-SCULI]-v1, CP1H-XOOOO-0,

CP1H-XAOOOO-O, CP1H-YOOOO-O,

NSJOI-OIOCC(B)-G5D, NSJOI-CICICIC(B)-M3D

Communications Commands Reference Manual

NSJ5-TQLILI(B)-G5D W452 Provides the following information about the NSJ-

NSJ5-SQUIC](B)-G5D series NSJ Controllers:

NSJ8-TVLIL)(B)-GSD Overview and features

NSJ10-TVL(B)-G5D I ) .

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

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

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

CX-Programmer Operation Manual

grammer for all functionality except for function
blocks.

XXX




Name Cat. No. Contents
SYSMAC WS02-CXLI[I-VL] w447 Describes the functionality unique to the CX-Pro-
CX-Programmer Operation Manual grammer and CP-series CPU Units or CS/CJ-
Function Blocks series CPU Units with unit version 3.0 or later
(CS1G-CPULICIH, CS1H-CPULIH, based on function blocks. Functionality that is the
CJ1G-CPULIIH, CJ1H-CPULIH, same as that of the CX-Programmer is described
CJIM-CPULCI], CPTH-XCIOOH, in W446 (enclosed).
CP1H-XALJOC-0, cP1H-YULOO-O
CPU Units)
SYSMAC CS/CJ Series W336 | Describes the use of Serial Communications Unit
CS1wW-scBLILI-v1, CS1wW-Sculll-v1, and Boards to perform serial communications
CJ1W-SCUl [ ]-v1 with external devices, including the usage of stan-
Serial Communications Boards/Units Operation Manual dard system protocols for OMRON products.
SYSMAC WS02-PSTC1-E W344 Describes the use of the CX-Protocol to create
CX-Protocol Operation Manual protocol macros as communications sequences
to communicate with external devices.
CXONE-ALLICIC-V3/ CXONE-ALLIID-V3 W464 | Describes operating procedures for the CX-Inte-
CX-Integrator Operation Manual grator Network Configuration Tool for CS-, CJ-,
CP-, and NSJ-series Controllers.
CXONE-ALLIIC-V3/ALLIID-V3 W463 Installation and overview of CX-One FA Inte-
CX-One FA Integrated Tool Package Setup Manual grated Tool Package.

This manual contains the following sections.

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

Section 1 introduces the special features and functions of the CJ-series PLCs and describes the dif-
ferences between these PLCs and the earlier C200HX/HG/HE PLCs.

Section 2 provides tables of standard models, Unit specifications, system configurations, and a com-
parison between different Units.

Section 3 provides the names of components and their functions for various Units. Unit dimensions
are also provided.

Section 4 outlines the steps required to assemble and operate a CJ-series PLC System.

Section 5 describes how to install a PLC System, including mounting the various Units and wiring the
System. Be sure to follow the instructions carefully. Improper installation can cause the PLC to mal-
function, resulting in very dangerous situations.

Section 6 describes the initial hardware settings made on the CPU Unit’s DIP switch.
Section 7 describes initial software settings made in the PLC Setup.

Section 8 describes I/0 allocations to Basic I/O Units, Special I/O Units, and CPU Bus Units, and data
exchange with CPU Bus Units.

Section 9 describes the structure and functions of the I/O Memory Areas and Parameter Areas.

Section 10 describes the internal operation of the CPU Unit and the cycle used to perform internal
processing.

Section 11 provides information on hardware and software errors that occur during PLC operation.
Section 12 provides inspection and maintenance information.

The Appendices provide Unit specifications, current/power consumptions, Auxiliary Area words and
bits, internal I/0 addresses, and PLC Setup settings, and information on RS-232C ports,.
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Read and Understand this Manual

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

Warranty and Limitations of Liability

WARRANTY

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

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

LIMITATIONS OF LIABILITY

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

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

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

SUITABILITY FOR USE

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

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

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

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

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

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

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

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

PROGRAMMABLE PRODUCTS

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

CHANGE IN SPECIFICATIONS

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

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

DIMENSIONS AND WEIGHTS

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

PERFORMANCE DATA

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

ERRORS AND OMISSIONS

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

This section provides general precautions for using the CJ-series Programmable Controllers (PLCs) and related devices.

The information contained in this section is important for the safe and reliable application of Programmable
Controllers. You must read this section and understand the information contained before attempting to set up or
operate a PLC system.

1 Intended Audience . ............. ittt XXX Viii
2 General Precautions . .......... . i XXXViil
3 Safety Precautions. . . ....... ... XXXViil
4 Operating Environment Precautions . .. ......... .. ... ..., x1
5 Application Precautions ............ .. .. . i xli
6 Conformance to EC Directives . . ... ..ot v ieeen xlv
6-1 Applicable Directives . . .. ...t xlv
6-2 COMCEPES « v vt ettt e e e e e xlv
6-3 Conformance to EC Directives. . .. ...t .. xlvi
6-4 Relay Output Noise Reduction Methods ..................... x1vi
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Intended Audience 1

1 Intended Audience

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

* Personnel in charge of installing FA systems.
* Personnel in charge of designing FA systems.
* Personnel in charge of managing FA systems and facilities.

2 General Precautions

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

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

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

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

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

3 Safety Precautions

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

* Transferring 1/0 memory data to the CPU Unit from a Programming
Device.

* Changing present values in memory from a Programming Device.
* Force-setting/-resetting bits from a Programming Device.

* Transferring I/O memory files from a Memory Card or EM file memory to
the CPU Unit.

* Transferring I/O memory from a host computer or from another PLC on a
network.

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

/\ WARNING

/\ WARNING

/\ WARNING

& Caution

& Caution

& Caution

& Caution

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

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 touch the Power Supply Unit while power is being supplied or immedi-
ately after power has been turned OFF. 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 PLC or another external factor
affecting the PLC operation. Not doing so may result in serious accidents.

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

The PLC will turn OFF all outputs when its self-diagnosis function detects
any error or when a severe failure alarm (FALS) instruction is executed.
Unexpected operation, however, may still occur for errors in the 1/O con-
trol 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, external safety measures must be provided to ensure safety in the
system.

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

When the 24-V DC output (service power supply to the PLC) is over-
loaded or short-circuited, the voltage may drop and result in the outputs
being turned OFF. As a countermeasure for such problems, external
safety measures must be provided to ensure safety in the system.

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
Programming Device. Otherwise, the devices connected to the output unit
may malfunction 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.

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 to
another node or changing contents of the I/O memory area. Doing either of
these without confirming safety may result in injury.
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& Caution

& Caution

& Caution

& Caution

Tighten the screws on the terminal block of the AC Power Supply Unit to the
torque specified in the operation manual. The loose screws may result in
burning or malfunction.

A CJ1-H or CJ1M CPU Unit automatically back up the user program and
parameter data to flash memory when these are written to the CPU Unit. I/O
memory (including the DM, EM, and HR Areas), however, is not written to
flash memory. The DM, EM, and HR Areas can be held during power interrup-
tions with a battery. If there is a battery error, the contents of these areas may
not be accurate after a power interruption. If the contents of the DM, EM, and
HR Areas are used to control external outputs, prevent inappropriate outputs
from being made whenever the Battery Error Flag (A40204) is ON. Areas
such as the DM, EM, and HR Areas, the contents of which can be held during
power interrupts, is backed up by a battery. If a battery error occurs, the con-
tents of the areas that are set to be held may not be accurate even though a
memory error will not occur to stop operation. If necessary for the safety of the
system, take appropriate measures in the ladder program whenever the Bat-
tery Error Flag (A40204) turns ON, such as resetting the data in these areas.

When connecting a personal computers or other peripheral devices 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 external
power supply at all ground. A short-circuit will occur in the external power sup-
ply 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

P — e —) ov

$!EEIT 1l

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

—

Operating Environment Precautions

Do not operate the control system in the following locations:

* Locations subject to direct sunlight.

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

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

* Locations subject to corrosive or flammable gases.

* Locations subject to dust (especially iron dust) or salts.
* Locations subject to exposure to water, oil, or chemicals.
* Locations subject to shock or vibration.

&Caution Take appropriate and sufficient countermeasures when installing systems in

the following locations:
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* 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.

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

5 Application Precautions

Observe the following precautions when using the PLC System.

* You must use the CX-Programmer (programming software that runs on
Windows) if you need to program more than one task. A Programming
Console can be used to program only one cyclic task plus interrupt tasks.
A Programming Console can, however, be used to edit multitask pro-
grams originally created with the CX-Programmer.

&WARNING Always heed these precautions. Failure to abide by the following precautions
could lead to serious or possibly fatal injury.

* 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.

* 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, or
any other Units.

* Assembling the Units.

* Setting DIP switches or rotary switches.

* Connecting cables or wiring the system.

* Connecting or disconnecting the connectors.

&Caution Failure to abide by the following precautions could lead to faulty operation of
the PLC or the system, or could damage the PLC or PLC Units. Always heed
these precautions.

* A CJ-series CPU Unit is shipped with the battery installed and the time
already set on the internal clock. It is not necessary to clear memory or
set the clock before application, as it is for the CS-series CPU Units.

* The user program and parameter area data in CJ1-H/CJ1M CPU Units is
backed up in the internal flash memory. The BKUP indicator will light on
the front of the CPU Unit when the backup operation 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.

xli



Application Precautions

5

xlii

* If, when using a CJ-series CPU Unit, the PLC Setup is set to specify using
the mode set on the Programming Console and a Programming Console
is not connected, the CPU Unit will start in RUN mode. This is the default
setting in the PLC Setup. (A CS1 CPU Unit will start in PROGRAM mode
under the same conditions.)

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.

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

Fail-safe measures must be taken by the customer to ensure safety in the
event that outputs from Output Units remain ON as a result of internal cir-
cuit failures, which can occur in relays, transistors, and other elements.

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.

Interlock circuits, limit circuits, and similar safety measures in external cir-
cuits (i.e., not in the Programmable Controller) must be provided by the
customer.

Do not turn OFF the power supply to the PLC when data is being trans-
ferred. In particular, do not turn OFF the power supply when reading or
writing a Memory Card. Also, do not remove the Memory Card when the
BUSY indicator is lit. 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.

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

The contents of the DM, EM, and HR Areas in the CPU Unit are backed
up by a Battery. If the Battery voltage drops, this data may be lost. Provide
countermeasures in the program using the Battery Error Flag (A40204) to
re-initialize data or take other actions if the Battery voltage drops.

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

Take appropriate measures to ensure that the specified power with the
rated voltage and frequency is supplied. Be particularly careful in places
where the power supply is unstable. An incorrect power supply may result
in malfunction.
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¢ Install external breakers and take other safety measures against short-cir-
cuiting in external wiring. Insufficient safety measures against short-cir-
cuiting may result in burning.

* Install Units as far as possible away from devices that generate strong,
high-frequency noise.

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

* 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.

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

* Change the applied voltage gradually using the adjuster on the Tester. If
full dielectric strength voltage is applied or turned OFF using the switch on
the Tester, the generated impulse voltage may damage the Power Supply
Unit.

e Install the Units properly as specified in the operation manuals. Improper
installation of the Units may result in malfunction.

* Do not apply a force greater than 100 N on the terminal block when tight-
ening the terminals.

* Do not drop the product or subject it to excessive vibration or shock.

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

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

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

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

* Wire all connections correctly.

* Double-check all wiring and switch settings before turning ON the power
supply. Incorrect wiring may result in burning.

* Mount Units only after checking terminal blocks and connectors com-
pletely.

* Be sure that the terminal blocks, Memory Units, expansion cables, and
other items with locking devices are properly locked into place. Improper
locking may result in malfunction.

* Check switch settings, the contents of the DM Area, and other prepara-
tions before starting operation. Starting operation without the proper set-
tings or data may result in an unexpected operation.

* Check the user program for proper execution before actually running it on
the Unit. Not checking the program may result in an unexpected opera-
tion.

» 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).

xliii



Application Precautions

xliv

* Force-setting/force-resetting any bit in memory.
» Changing the present value of any word or any set value in memory.

* Resume operation only after transferring to the new CPU Unit the con-
tents of the DM Area, HR Area, and other data required for resuming
operation. Not doing so may result in an unexpected operation.

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

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

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

Do not connect pin 6 (+5 V power supply line) of the RS-232C port on the
CPU Unit to any external device except the CJ1W-CIF11 RS-422A
Adapter, NT-AL0O01 RS-232C/RS-422A Adapter, or NV3W-MLI20L Pro-
grammable Terminal. Doing so may damage the external device or CPU
Unit.

When replacing parts, be sure to confirm that the rating of a new part is
correct. Not doing so may result in malfunction or burning.

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

When transporting or storing circuit boards, cover them in antistatic mate-
rial to protect them from static electricity and maintain the proper storage
temperature.

Do not touch circuit boards or the components mounted to them with your
bare hands. There are sharp leads and other parts on the boards that
may cause injury if handled improperly.

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

UL standards required that batteries be replaced only by experienced
technicians. Do not allow unqualified persons to replace batteries.

Dispose of the product and batteries according to local ordi- Cn

nances as they apply. Have qualified specialists properly
dispose of used batteries as industrial waste.

BEE it EE Uk
After connecting Power Supply Units, CPU Units, 1/0 Units, Special 1/0
Units, or CPU Bus Units together, secure the Units by sliding the sliders at
the top and bottom of the Units until they click into place. Correct opera-
tion may not be possible if the Units are not securely properly. Be sure to
attach the end cover provided with the CPU Unit to the rightmost Unit. CJ-
series PLCs will not operate properly if the end cover is not attached.

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.
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6
6-1

6-2

* 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 allowing the CPU Bus Units to be reset.

* When wiring crossovers between terminals, the total current for both ter-
minals will flow in the line. Check the current capacities of all wires before
wiring crossovers.

* When wiring crossovers between terminals, the total current for both ter-
minals will flow in the line. Check the current capacities of all wires before
wiring crossovers.

* The following precautions apply to Power Supply Units with Replacement
Notification.

* When the LED display on the front of the Power Supply Unit starts to
alternately display “0.0” and “A02” or the alarm output automatically
turns OFF, replace the Power Supply Unit within 6 months.

* Separate the alarm output cables from power lines and high-voltage
lines.

* Do not apply a voltage or connect a load to the alarm output that ex-
ceeds the rated voltage or load.

* Maintain an ambient storage temperature of —20 to 30°C and humidity
of 25% to 70% when storing the product for longer than 3 months to
keep the replacement notification function in optimum working condi-
tion.

* Always use the standard installation method. A nonstandard installa-
tion will decrease heat dissipation, delay the replacement notification
signal, and may degrade or damage the internal elements.

* Design the system so that the power supply capacity of the Power Supply
Unit is not exceeded.

* Do not touch the terminals on the Power Supply Unit immediately after
turning OFF the power supply. Electric shock may occur due to the resid-
ual voltage.

Conformance to EC Directives
Applicable Directives

Concepts

* EMC Directives
* Low Voltage Directive

EMC Directives

OMRON devices that comply with EC Directives also conform to the related
EMC standards so that they can be more easily built into other devices or the
overall machine. The actual products have been checked for conformity to
EMC standards (see the following note). Whether the products conform to the
standards in the system used by the customer, however, must be checked by
the customer.

EMC-related performance of the OMRON devices that comply with EC Direc-
tives will vary depending on the configuration, wiring, and other conditions of
the equipment or control panel on which the OMRON devices are installed.
The customer must, therefore, perform the final check to confirm that devices
and the overall machine conform to EMC standards.
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Note Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN61000-6-2
EMI (Electromagnetic Interference): EN61000-6-4
(Radiated emission: 10-m regulations)

Low Voltage Directive
Always ensure that devices operating at voltages of 50 to 1,000 V AC and 75
to 1,500 V DC meet the required safety standards for the PLC (EN61131-2).

6-3 Conformance to EC Directives

1,2,3...

The CJ-series PLCs comply with EC Directives. To ensure that the machine or
device in which the CJ-series PLC is used complies with EC Directives, the
PLC must be installed as follows:

1. The CJ-series PLC must be installed within a control panel.

2. You must use reinforced insulation or double insulation for the DC power
supplies used for the communications power supply and 1/O power sup-
plies.

3. CJ-series PLCs complying with EC Directives also conform to the Com-
mon Emission Standard (EN61000-6-4). Radiated emission characteris-
tics (10-m regulations) may vary depending on the configuration of the
control panel used, other devices connected to the control panel, wiring,
and other conditions. You must therefore confirm that the overall machine
or equipment complies with EC Directives.

6-4 Relay Output Noise Reduction Methods

Countermeasures

xlvi

The CJ-series PLCs conforms to the Common Emission Standards
(EN61000-6-4) of the EMC Directives. However, noise generated by relay out-
put switching may not satisfy these Standards. In such a case, a noise filter
must be connected to the load side or other appropriate countermeasures
must be provided external to the PLC.

Countermeasures taken to satisfy the standards vary depending on the
devices on the load side, wiring, configuration of machines, etc. Following are
examples of countermeasures for reducing the generated noise.

(Refer to EN61000-6-4 for more details.)

Countermeasures are not required if the frequency of load switching for the
whole system with the PLC included is less than 5 times per minute.

Countermeasures are required if the frequency of load switching for the whole
system with the PLC included is more than 5 times per minute.
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Countermeasure Examples

When switching an inductive load, connect an surge protector, diodes, etc., in
parallel with the load or contact as shown below.

Characteristic

Required element

If the load is a relay or solenoid, there is
a time lag between the moment the cir-
cuit is opened and the moment the load
is reset.

If the supply voltage is 24 or 48 V, insert
the surge protector in parallel with the
load. If the supply voltage is 100 to
200 V, insert the surge protector
between the contacts.

The capacitance of the capacitor must
be 1 to 0.5 uF per contact current of

1 A and resistance of the resistor must
be 0.5 to 1 Q per contact voltage of 1 V.
These values, however, vary with the
load and the characteristics of the
relay. Decide these values from experi-
ments, and take into consideration that
the capacitance suppresses spark dis-
charge when the contacts are sepa-
rated and the resistance limits the
current that flows into the load when
the circuit is closed again.

The dielectric strength of the capacitor
must be 200 to 300 V. If the circuit is an
AC circuit, use a capacitor with no
polarity.

The diode connected in parallel with
the load changes energy accumulated
by the coil into a current, which then
flows into the coil so that the current will
be converted into Joule heat by the
resistance of the inductive load.

This time lag, between the moment the
circuit is opened and the moment the
load is reset, caused by this method is
longer than that caused by the CR
method.

The reversed dielectric strength value
of the diode must be at least 10 times
as large as the circuit voltage value.
The forward current of the diode must
be the same as or larger than the load
current.

The reversed dielectric strength value
of the diode may be two to three times
larger than the supply voltage if the
surge protector is applied to electronic
circuits with low circuit voltages.

Circuit Current
AC DC
CR method Yes | Yes
1 °
2
@I
T ®©
. £o
Diode m(ﬁod No Yes
Of
2
[ T |23
Power £ 9
supply
Varistor method Yes Yes
T _%
: S )
2
@ 4 |5o
T T ®©
I Power £o

The varistor method prevents the impo-
sition of high voltage between the con-
tacts by using the constant voltage
characteristic of the varistor. There is
time lag between the moment the cir-
cuit is opened and the moment the load
is reset.

If the supply voltage is 24 or 48 V, insert
the varistor in parallel with the load. If
the supply voltage is 100 to 200 V,
insert the varistor between the con-
tacts.

When switching a load with a high inrush current such as an incandescent
lamp, suppress the inrush current as shown below.

Countermeasure 1

ouT .

COM

Providing a dark current of
approx. one-third of the rated
value through an incandescent
lamp

Countermeasure 2

R
ouT L

+

COM

Providing a limiting resistor
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SECTION 1
Introduction

This section introduces the special features and functions of the CJ-series PLCs and describes the differences between these
PLCs and the earlier C200HX/HG/HE PLCs.
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Section 1-1

1-1  Overview

Same or Better
Performance as CS-
series PLCs

Basic instructions: 0.016 us
Special instructions: 0.048 us
(using CJ1H-CPULILIH-R)
Same high-speed CPU bus
as CS Series.

Large data memory:

256 Kwords

Program compatibility with
CS-series PLCs

Protocol Macro Function Serves

Multiple Ports

The CJ-series PLCs are very small-sized Programmable Controllers that fea-
ture high speed and advanced functions with the same architecture as the
CS-series PLCs.

* Only 90 x 65 mm (H x D) for mounting in small spaces in machines and
on the same DIN Track as components, contributing to machine downsiz-
ing, increased functionality, and modularization.

* Basic instructions executed at 0.016 pus min. and special instructions at
0.048 us min (for the CJ1H-CPULIIH-R Units).

» Support the DeviceNet open network and protocol macros (for serial com-
munications) to enable information sharing in machines. Machine-to-
machine connections with Controller Link and host connections with
Ethernet are also supported for even more advanced information sharing,
including seamless message communications across Ethernet, Controller
Link, and DeviceNet networks.

CJ-series PLC
CPU Unit

Structured Programming

The program is divided into tasks. Symbols
can be used in programming.

Other Units

The overall performance of the system is im-
proved by executing only the required tasks.
Modification and debugging are simplified.
The program arrangement can be changed.
Step control and block programming instruc-
tions can be used.

Comments can be added to make the pro-

&TE T = gram easier to understand.

Memory Card

,w Task

Task

Program

Up to 32 ports can be connected (Serial

Communications Units).

Different Protocol Macros can be allocated to

each port
Personal
computer

=

Remote Programming, Monitoring
and Seamless Links between Net-

works
Programmable FINS commands allow communications be-
I:I Terminal or tween nodes in different networks: Ethernet,

other device Controller Link, and DeviceNet

—

HH

Programming

Console

Full Complement of Versatile Functions

Remote programming and monitoring can be
performed.
H-
-
Minimum (fixed) cycle time function
1/0 refreshing method selection
Genel’al-l/o PLC Setup functions
urpose
gev?ce Use Windows tools to create multiple environments in a

single personal computer.

Memory Card and file processing functions

Simplify programs with specialized instructions such as
the table data and text string processing instructions

Troubleshooting functions

Data tracing function



CJ-series Features

Section 1-2

The CJ-series PLCs support the same task-based programming structure,
instructions, high-speed instruction execution, 1/0 memory, functionality, and
message communications as the CS-series PLCs. The main differences of
the CJ-series in comparison to the CS-series PLCs are as follows (refer to
page 67 for details):

* No Backplanes are required.

» Screw mounting is not supported (only DIN Track mounting).
» Smaller size (30% to 35% in terms of volume).

* Inner Boards are not supported.

* 1/O interrupt tasks and external interrupt tasks are not supported by CJ1
CPU Units. (They are supported by CJ1-H CPU Units.)

» C200H Special 1/0 Units are not supported (e.g., SYSMAC BUS Remote
I/O Units).

* It is not necessary to create 1/O tables unless desired, i.e., I/O tables can
be created automatically when power is turned ON.

* The startup mode when a Programming Console is not connected is RUN
mode (rather than PROGRAM mode, as it is for CS1 CPU Units).

* Only version 2.04 or higher versions of CX-Programmer can be con-
nected for CJ1 CPU Units, version 2.1 or higher for CJ1-H CPU Units,
and version 3.0 or higher for CJ1M CPU Units.

1-2 CJ-series Features

1-2-1 Special Features

Improvements in Basic Performance

Only 30% to 35% of the
Volume of CS-series PLCs

Mount to DIN Track

Faster Instruction
Execution and Peripheral
Servicing

Ample Programming
Capacity

The CJ Series provides high speed, high capacity, and more functions in
micro-size PLCs.

At 90 x 65 mm (height x depth), the CJ-series Units have on 70% the height
and half the depth of CS-series Units, contributing to machine downsizing.

The CJ-series PLCs can be mounted to DIN Track along with power supplies
and other components when there is limited installation space in a machine
(e.g., limited space between top and bottom ducts).

Instructions CJ1-H-R CJ1-H CPU Units | CJ1M CPU Units |CJ1CPU

CPU Units Units

CJ1H- CJ1H- CJ1H- CJ1M-CPULIT] CJ1G-

CPU6[ H-R | CPU6LH | CPU4[ H CPU[]

Basic 0.016 us 0.02us [0.04pus [0.10pus 0.08 us

Special 0.048 us 0.06 us [0.08us |0.40pus 0.29 us

Floating-point | 0.24 us 8.0 us 9.2 us CPU11/21: 15.7 us |10.2 us
calculations Other: 13.3 us

Processing for overhead, I/O refreshes, and peripheral servicing is also much
faster.

With up to 250 Ksteps of program capacity, 256 Kwords of DM Memory, and
2,560 I/O points, there is sufficient capacity for added-value programs includ-
ing machine interfaces, communications, data processing, etc.
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Program and PLC Setup
Compatibility with CS-
series CPU Units

No Backplanes for Greater
Space Efficiency

Up to 3 Expansion Racks
and 40 Units

Two I/O Allocation
Methods

Allocate Unused Words

Structured Programming

Division of the Program
into Tasks

There is almost 100% compatibility with CS-series CPU Units for program-
ming and internal settings (PLC Setup).

Note Because of physical differences in the CJ-series PLCs, they do not
support all of the features of the CS-series PLC.

A flexible system configuration that requires less space is made possible
because Backplanes are not required for CJ-series PLCs.

By connecting an I/O Control Unit to the CPU Rack and 1/O Interface Units to
Expansion Racks, up to three Expansion Racks (but only one for CJ1M CPU
Units) can be connected. The CPU Rack can contain up to 10 Units, as can
each of the three Expansion Racks, enabling a total of up to 40 Units.

The need for Backplanes was eliminated, enabling the following two methods
for allocating 1/0.

1. Automatic I/O Allocation at Startup
I/O is allocated to the connected Units each time the power is turned ON
(same as CQM1H PLCs).

2. User-set I/0O Allocation
If desired, the user can set I/O tables in the same way as for the CS-series
PLCs.

The default setting is for automatic I/O allocation at startup, but the user can
set the PLC to automatically use I/O tables to enable checking for Unit con-
nection errors or to allocate unused words.

The CX-Programmer can be used to allocate unused words in 1/O tables for
transfer to the CPU Unit. This enables keeping words unallocated for future
use or to enable system standardization/modularization.

When the program is divided into tasks that handle separate functions, control
systems, or processes, several programmers can develop these separate
tasks simultaneously.

There can be up to 32 normal (cyclic) tasks and 256 interrupt tasks. There are
four types of interrupts: the Power OFF Interrupt, Scheduled Interrupts, 1/0
Interrupts, and External Interrupts (interrupts from Special 1/0O Units or CPU
Bus Units).

Task

Earlier program
Task

o

Task

When a new program is being created, standard programs can be combined
as tasks to create an entire program.
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Using Symbols

Global and Local Symbols
Supported

Improve Overall System
Response Performance

Standard programs

Program ABC Program ABD
Task 1 (A) Task 1 (A)
Task 2 (B) Task 2 (B)
Task 3 (C) Task 3 (D)

Arbitrary symbols (names up to 32 characters) that are independent of 1/O ter-
minal allocations can be used in programming. Standard programs created
with symbols are more general and easier to reuse as tasks in different pro-
grams.

Symbols specified for bit address:

SwWi1 VALVE

I/O names are handled as symbols which can be defined as global symbols,
which apply to all of the programs in all tasks, or as local symbols, which apply
to just the local task.

When the symbols are defined, you can choose to have the local symbols
allocated to addresses automatically.

The response performance of the system can be improved by dividing the
program into a system-management task and tasks used for control, and exe-
cuting only those control tasks that need to be executed.

Simplify Program Modification

Change Program
Arrangement Easily

Step Control and Block
Programming

Comments

Section Function

» Debugging is more efficient when the job of modifying and debugging the
tasks can be divided among several individuals.

* Program maintenance is easier because only the tasks affected by
changes have to be modified when there are changes (such as changes
in specifications).

» Several consecutive program lines can be modified with online editing.

* The amount the cycle time is extended during online editing has been
reduced.

When separate tasks have been programmed for different production models,
the task control instructions can be used to switch the program quickly from
production of one model to another.

The step control and block programming instructions can be used to control
repetitive processes that are difficult to program with ladder programming
alone.

Several types of comments can be added to the program to make it easier to
understand, including Rung comments, and 1/0O comments.

The section function can be used to make the program easier to visualize
(CX-Programmer version 2.0 or higher).
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Port-specific Protocol Macros

Create Protocol Macros
for All Ports

Protocol macros can be used to create versatile communications functions for
any of the PLC’s communications ports. The communications functions can
have host link, NT Link, or protocol macro configurations and can be directed
to RS-232C and RS-422/485 ports on any of the Units.

All together, a CPU Unit can support a maximum of 32 ports.

PT
Host Computer Programming Device Serial Communications
E ] CPUUnit ~ Unit \:l
e
= N =Y |

=== ]

YT . External device
Up to 32 ports are possible with serial port

Standard Serial Communications with External Devices

Note

Messages can be transferred to and from standard serial devices with the pro-
tocol macro function (according to preset parameter settings). The protocol
macro function supports processing options such as retries, timeout monitor-
ing, and error checks.

Symbols that read and write data to the CPU Unit can be included in the com-
munications frames, so data can be exchanged with the CPU Unit very easily.
OMRON components (such as Temperature Controllers, ID System Devices,
Bar Code Readers, and Modems) can be connected to a Serial Communica-
tions Unit with the standard system protocol. It is also possible to change the
settings if necessary.

The Serial Communications Unit must be purchased separately to take
advantage of this function.

Transmit or receive data with just one instruction.

/

.

External device

Multilevel Network Configurations

Different network levels can be connected as shown in the following diagram.
The multilevel configuration provides more flexibility in networking from the
manufacturing site to production management.

OA network: Ethernet
FA network: Controller Link
Open network: DeviceNet
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Message communications
possible among Ethernet,
Controller Link, and.DeviceNet. I:l

Ethernet 1_/]—‘—;|\.

CJ-series PLC E'"CJ-series PLC : CS-series PLC I:l

Controller Link

DeviceNet

v : CJ-series PLC

1/0 Terminal
Temperature Robot, etc.
Controller

Remote Monitoring and Programming

1,2,3... 1. The host link function can operate through a modem, which allows moni-
toring of a distant PLC’s operation, data transfers, or even online editing of
a distant PLC’s program by phone.

2. PLCs in a network can be programmed and monitored through the Host
Link.

3. ltis possible to communicate through 3 network levels even with different
types of networks.

Remote programming/monitoring Remote programming/monitoring of a
of a distant PLC PLC on the network through Host Link
e 1=
Modem  Modem 4H
3 ' 1
1 H b
—L 7 A — _ p
7| .

Controller Link Network

Remote programming/monitoring of a PLC on a network up to
3 levels away (including the local net-work) for the same or
|:| different types of networks is possible through Host Link.

Network 3

Network 1

Network 2
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Message transfer between PLCs on a network 3 levels away (including
the local network) for the same or different types of networks.

Network 3

' ' bl Ittt '
'

|| ' h '

L

1

i
,,,,, [ ———

Network 1

Network 2

Seamless message communications are possible across Ethernet, Controller Link, and DeviceNet networks,
enabling easy information integration on machine, machine-to-machine, and machine-to-host levels.

Note

1. With CS/CJ-series CPU Units Ver. 2.0 or later, remote programming/mon-
itoring is possible up to 8 levels away. Refer to 1-6-2 Improved Read Pro-
tection Using Passwords for details.

2. NT Link communications between an NT31/NT631-V2 PT and a CJ-series
PLC are now possible at high speed.

1-2-2 Versatile Functions

Memory Card and File Management Functions

Transfer Data to and from
Memory Cards

Convert EM Area Banks to
File Memory (CJ1-H and
CJ1 CPU Units Only)

Automatic File Transfer at
Start-up

I/O Memory Files in CSV
and Text Format

File Operations (Format,
Delete, etc.) from Ladder
Programs

Data area data, program data, and PLC Setup data can be transferred as files
between the Memory Card (compact flash memory) and a Programming
Device, program instructions, a host computer, or via FINS commands.

1/0 Memory, program,

and parameter areas
stored as files. j

Part of the EM Area can be converted to file memory to provide file manage-
ment capabilities without a Memory Card and with much faster access time
than a Memory Card. (The EM Area can be very useful for storing data such
as trend data as files.)

The PLC can be set up to transfer the program and/or PLC Setup files from
the Memory Card when the PLC is turned ON. With this function, the Memory
Card provides a flash-ROM transfer. This function can also be used to store
and change PLC configurations quickly and easily.

It is now possible to save production results and other data (hexadecimal)
from the CPU Unit I/O memory in a Memory Card in CSV or text format. The
data can then be read and edited using personal computer spreadsheet soft-
ware by means of a Memory Card Adapter.

I/O memory data stored
in CSV or text format

% Spread sheet software

FWRIT|»
Via Memory Card Adapter
I: >
Memory Card

It is possible to format files, delete, copy, change file names, create new direc-
tories, and perform similar operations on a Memory Card from the ladder pro-
gram during PLC operation.




CJ-series Features

Section 1-2

Program Replacement
during Operation

Easy Backups

It is now possible to replace the entire user program in the CPU Unit from the
Memory Card during operation. In this way, it is possible to switch PLC opera-
tion without stopping the PLC.

PLC operation .0BJ

D/ Replacement

It is now possible to back up all data (user programs, parameters, and 1/O
memory) to the Memory Card by pressing the Memory Card power supply
switch. In this way, if a malfunction arises, it is possible to back up all data in
the CPU Unit at the time without using a Programming Device.

Specialized Instructions Simplify Programming

Text String Instructions

Loop Instructions

Index Registers

The text string instructions allow text processing to be performed easily from
the ladder program. These instructions simplify the processing required when
creating messages for transmission or processing messages received from
external devices with the protocol macro function.

Processing of text string

A B data
c: D
E INUL

External device with
standard serial port

The FOR(512), NEXT(513), and BREAK(514) instructions provide a very
powerful programming tool that takes up little program capacity.

Sixteen Index Registers are provided for use as pointers in instructions. An
Index Register can be used to indirectly address any word in /O memory. The
CJ-series PLCs also support the auto-increment, auto-decrement, and offset
functions.

The Index Registers can be a powerful tool for repetitive processing (loops)
when combined with the auto-increment, auto-decrement, and offset func-
tions. Index Registers can also be useful for table processing operations such
as changing the order of characters in text strings.

Table Data Processing Instructions

Stack Instructions

A region of I/O memory can be defined as a stack region. Words in the stack
are specified by a stack pointer for easy FIFO (first-in first-out) or LIFO (last-in
first-out) data processing.

Stack region

A FIFO
|

Pointer I >

Range Instructions

These instructions operate on a specified range of words to find the maximum
value or minimum value, search for a particular value, calculate the sum or
FCS, or swap the contents of the leftmost and rightmost bytes in the words.
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Range specified
in the instruction

Data

Search, find maximum,
find minimum, etc.

Record-table Instructions

Record-table instructions operate on specially defined data tables. The record
table must be defined in advance with DIM(631), which declares the number
of words in a record and the number of records in the table. Up to 16 record
tables can be defined.

Record tables are useful when data is organized in records. As an example, if
temperatures, pressures, or other set values for various models have been
combined into a table, the record-table format makes it easy to store and read
the set values for each model.

The SETR(635) can be used to store the first address of the desired record in
an Index Register. Index Registers can then be used to simplify complicated
processes such as changing the order of records in the record table, search-
ing for data, or comparing data.

Record 2
— Table = Set values for model A

Record 2 ) Temperature setting |
| Pressure setting |

Record 3

| Time setting |

Troubleshooting Functions

Failure Diagnosis:
FAL(006) and FALS(007)

Failure Point Detection:
FPD(269)

Error Log Functions

Maintenance Functions

10

The FAL(006) and FALS(007) can be used to generate a non-fatal or fatal
error when the user-defined conditions are met. Records of these errors are
stored in the error log just like system-generated errors.

! User-defined !
5 e -—————{ FAL(006) or FALS(007) error l
+ error condition .

Diagnoses a failure in an instruction block by monitoring the time between
execution of FPD(269) and execution of a diagnostic output and finding which
input is preventing an output from being turned ON.

" Input preventing -
. diagnosticoutput
. from going ON -

The error log contains the error code and time of occurrence for the most
recent 20 errors (user-defined or system-generated errors).

The CJ-series PLCs record information useful for maintenance, such as the
number of power interruptions and the total PLC ON time.
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Other Functions

Data Trace Function The content of the specified word or bit in I/O memory can be stored in trace
memory by one of the following methods: scheduled sampling, cyclic sam-
pling, or sampling at execution of TRSM(045).

Trace memory

Specified address| ¥
in /0 memory

Fixed Cycle Time Function
A fixed (minimum) cycle time can be set to minimize variations in I/O response
times.

I/0 Refreshing Methods
I/O refreshing can be performed cyclically and immediately by programming
the immediate-refreshing variation of the instruction.

PLC Setup Functions

PLC operation can be customized with PLC Setup settings, such as the maxi-
mum cycle time setting (watch cycle time) and the instruction error operation
setting, which determines whether instruction processing errors and access
errors are treated as non-fatal or fatal errors.

The PLC'’s initial settings can be
customized with the PLC Setup.

Binary Refreshing of Timer/Counter Instruction PVs

Present values of timer/counter instructions can now be refreshed in binary, in
addition to the existing BCD capability. (Binary refreshing, however, can be
specified with only CX-Programmer Ver. 3.0 and higher.) This allows the timer/
counter setting time to be expanded to a range of 0 to 65535 (from the exist-
ing 0 to 9,999). Also, results calculated by other instructions can be used as is
for timer/counter set values.

Windows-based Support Software

The single-port multiple-access (SPMA) function can be used to program and
monitor other CPU Bus Units on the same bus (CPU Rack or Expansion

11
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Racks) or other CPU Units on the same network from a serial port on the CPU
Unit.

l:l Programming Device
Several CPU Bus Units on the same

a4 1] bus or other CPU Units on the same
network can be accessed from a

Controller Link ;=" | ~3 single port.

T [T

Power Supply Units with Replacement Notification

12

The CJ1W-PA205C Power Supply Units with Replacement Notification pro-
vide six display levels using a 7-segment display on the front panel of the Unit
to indicate the remaining service life of the Power Supply Unit. An alarm out-
put also notifies when the estimated remaining service life drops to 6 months
or shorter. This function enables Power Supply Unit replacement before the
power supply reaches the end of its service life resulting in a system failure.

o [ CJIW-PA205C|| ! CJ1W-PA205C Power
ol Supply Unit with
Replacement Notification

AC100-240V

.

L2/N

8EE

o
S

NC —

S

ses

NC —

g

> Alarm output turns OFF
when remaining service
T life is 6 months.

O
]

o
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1-3 CJ1-H and CJ1M CPU Unit Features

1-3-1 CJ1-H-R CPU Unit Features

The CJ1-H-R (high-speed) CPU Units (CJ1H-CPULICIH-R) have the following
features.

The CJ1-H-R CPU Units are completely upwardly compatible from the CJ1H-
CPULILIH Units, and yet they are much faster overall.

Example 1: A program consisting of 30K steps of only basic instructions with
128 inputs and 128 outputs executes in 0.7 ms, or 1.43 times faster (1 ms for
a CJ1-H CPU Unit).

Example 2: A program consisting of 30K steps of basic and special instruc-
tions in a 7:3 ratio with 128 inputs and 128 outputs executes in 0.9 ms, or 1.33
times faster (1.2 ms for a CJ1-H CPU Unit).

Example 3: A program consisting of 30K steps of basic, special, and floating-
point math instructions in a 6:3:1 ratio with 128 inputs, 128 outputs, two Ana-
log Input Units, and Two Position Control Units (4 axes) executes in 1.5 ms, or
5.4 times faster (8.1 ms for a CJ1-H CPU Unit).

High-speed Overhead Processing (Less Than Half of Previous Models)
Overhead processing time has been reduced from 0.3 to 0.13 ms.

High-speed I/O Refreshing (Less Than Half of Previous Models

On average, the refresh time for Basic I/O Units and Special I/O Units has
been cut in half or more.

Examples:
16-point Input Unit: Reduced from 3 us to 1.4 us
Analog Input Unit: Reduced from 120 us to 50 us

High-speed Interrupts (Approximately Three Times Faster Than Previous Models)
The software interrupt response time has been reduced from 124 us to 40 pus.

Scheduled Interrupts Set in Increments of 0.1 ms
A setting unit 0.1 ms has been added for scheduled interrupts.

High-speed Timer Instructions (Ten Times Faster Than Previous Models)

Although high precision was provided for the previous 1-ms timer instruction,
0.1-ms and 0.01-ms timer instructions have been added.

High-speed Clock Pulses (More Than Five Times Faster Than Previous Models)

Clock pulses of 0.1 ms, 1 ms, and 0.01 s (see note) have been added to the
previous pulses of 0.02 s,0.1s,0.2s,1s,and 1 min.
Note The 0.01 s Clock Pulse cannot be used with unit version 4.1 of the
CJ1-H-R CPU Units. The 0.01 s Clock Pulse can be used with all oth-
er unit versions.

High-speed Floating-point Math (Up to 70 Times Faster Than Previous Models

Floating-point calculations of sine, cosine, and tangent functions are up to 70
times faster than previous models.

Example: SIN: 42.0 ps reduced to 0.59 us (71 times faster), COS: 31.5 us
reduced to 0.59 us (53 times faster), TAN: 16.3 us reduced to 1.18 us (13.8
times faster).

13
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New Instruction Added
The following instructions have been added.
* High-speed sine calculation: SINQ(475)
* High-speed cosine calculation: COSQ(476)
» High-speed tangent calculation: TANQ(462)
* Floating-point move: MOVF(469)
* High-speed Special I/O Unit refresh: FIORF(225)

More Relays in Relay Network Tables in Routing Tables

The number of relays that can be set in a relay network table has been
increased from 20 to 64. Refer to the CX-Integrator Operation Manual (W445)
and the Communication Unit operation manuals for details.

1-3-2 CJ1-H CPU Unit Features

Faster in Essentially Every Way

Ultra High-speed Cycle The CJ1-H CPU Units provide a cycle time that is three to four times faster
Time than that of the CJ1 CPU Units.

For example, a program consisting of 38 Ksteps of only basic instructions with
128 inputs and 128 outputs executes in 1 ms (4.9 ms for the CJ1 CPU Units);
a program consisting of 20 Ksteps of basic and special instructions in a 1:1
ratio with 128 inputs and 128 outputs executes in 1 ms (2.7 ms for the CJ1
CPU Units); and a program consisting of 8 Ksteps of basic and special
instructions in a 1:2 ratio with 64 inputs and 64 outputs executes in 0.5 ms
(1.4 ms for the CJ1 CPU Units).

The following factors give the CJ1-H CPU Units their high speed.

1,2,3... 1. Instruction execution times: Only about 1/2 the time required for basic in-
structions, and only about 1/3 the time required for special instructions.

2. Better bus performance: Data transfers between the CPU Unit and Special
I/0 or Communications Units is about twice as fast, providing greater over-
all system performance.

3. Instruction execution is performed in parallel with peripheral servicing.

4. Other factors, including background execution of text string processing and
table data processing instructions.

14



CJ1-H and CJIM CPU Unit Features

Section 1-3

Faster Execution of
Common Instructions

System Bus Speed
Doubled

Parallel Processing of
Instructions and
Peripheral Servicing

Less Cycle Time
Fluctuation for Data
Processing

Better Data Link and
Remote I/O Refreshing

Immediate Refreshing for
CPU Bus Units

Extensive research on applications of CJ1 CPU Units was used to identify the
20 most commonly used instructions of the more than 400 supported instruc-
tions (see below), and execution speed for these instructions was increased
by 10 to 20 times previous performance.

CPS (SIGNED BINARY COMPARE)

JMP (JUMP)

CPSL (DOUBLE SIGNED BINARY COMPARE)
CJP (CONDITIONAL JUMP)

XFER (BLOCK TRANSFER)

BCNT (BIT COUNTER)

MOVB (MOVE BIT)

MLPX (DATA DECODER)

MOVD (MOVE DIGITS)

BCD (BINARY-TO-BCD)

BSET (BLOCK SET)

SBS/RET (SUBROUTINE CALL/RETURN)

The speed of transferring data between the CPU Unit and CPU Bus Units has
been doubled to increase overall system performance.

A special mode is supported that enables parallel processing of instruction
execution and peripheral device servicing to support the following types of
application.

» Extensive data exchange with a host not restricted by the program capac-
ity in the CJ1-H CPU Unit

* Consistently timed data exchange with SCADA software

 Eliminating the effects on cycle time of future system expansion or
increases in communications

Table data processing and text string processing, which often require time,
can be separated over several cycles to minimize fluctuations in the cycle time
and achieve stable 1/O response.

CPU Bus Unit refresh response has been increased both by reductions in the
cycle time itself and by the addition of an immediate I/O refresh instruction for
CPU Bus Units (DLNK(226)). This instruction will refresh data links,
DeviceNet remote 1/O, protocol macros, and other special data for CPU Bus
Units.

The response of a CJ1-H CPU Unit is approximately 2.4 times that of a CJ1
CPU Unit. And, for a cycle time of approximately 100 ms or higher, the
increase in the data link response is comparable to that for the cycle time.

Although previously, I/0 refreshing for CPU Bus Units was possible only after
program executions, a CPU BUS I/0 REFRESH instruction (DLNK(226)) has
been added to enable immediate I/O refreshing for CPU Bus Units. Data links,
DeviceNet remote 1/O, an other unique CPU Bus Unit refreshing can be
refreshed along with words allocated to the CPU Bus Unit in the CIO and DM
Areas whenever DLNK(226) is executed. This is particularly effective for
longer cycle times (e.g., 100 ms or longer). (Data exchange for data links,
DeviceNet remote 1/0O, and other network communications are also affected
by the communications cycle time, i.e., DLNK(226) refreshes data only
between the CPU Bus Units and the CPU Unit, not the data on the individual
networks.)

15
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Function Block (FB)

Smart FB Library

Online Editing of FB
Definitions

Nesting

Protecting FB Definitions

Offline Debugging with
the Simulator

Variable Support for
String Operations (CPU
Units with Unit Version 4.0
or Later)

FB Generation Function

When using a CPU Unit with unit version 3.0 or later, standard processes can
be encapsulated as easily reusable function blocks as long as those pro-
cesses only exchange 1/O data externally. The function blocks can be written
in ladder language or ST (structured text) language. Mathematical processing
that is difficult to write in ladder language can be written easily in the ST lan-
guage.

OMRON function blocks can be written in ladder language or ST (structured
text) language, and conform to IEC 61131-3 standards (JIS B3503). The func-
tion blocks provide functions for more efficient design and debugging of the
user equipment, as well as easier maintenance.

The Smart FB Library is a set of function blocks that improve interoperability
between OMRON PLC Units and FA components. Since it isn't necessary to
create a ladder program to use basic Unit and FA component functions, the
user can concentrate on more important work, such as determining how to
make the most of device functions.

FB definitions can be changed during operation, so FB definitions can be
edited quickly during debugging. In addition, FBs can be used with confidence
even in equipment that must operate 24 hours/day. (Requires CPU Unit unit
version 4.0 or later and CX-Programmer version 7.0 or higher.)

Not only can programs be created with nested OMRON FBs, it is possible to
make easy-to-understand, stress-free operations by switching displays under
preset conditions and displaying structures in a directory-tree format.
(Requires CX-Programmer version 6.0 or higher.)

It is possible to prevent unauthorized manipulation, editing, or misappropria-
tion of the program by setting passwords for the function block definitions allo-
cated in the project file and protecting the definitions based on their purpose.
(Requires CX-Programmer version 6.1 or higher.)

The Simulator enables checking the PLC program's operation on the desktop,
so program quality can be improved and verified early on. Both the ladder and
ST programming can be executed in the computer application.

The functions that perform string data operations in ST language not only
support string variables, they also strengthen the functions used to communi-
cate with string data I/O. This feature simplifies the creation of programs that
send and receive communications commands. (Requires CPU Unit unit ver-
sion 4.0 or later and CX-Programmer version 7.0 or higher.)

Existing PLC programming can be reused by easily converting it to FBs.
(Requires CX-Programmer version 7.0 or higher.)

High-speed Structured Programming

Function Blocks

More Cyclic Tasks

16

To further aid standardized programming, program structuring functions have
been improved, as has program execution speed.

Required programming can be “encapsulated” in function blocks using either
ladder diagrams or structure text. (Requires CPU Unit unit version 3.0 or
later.)

Tasks provide better efficiency by enabling programs to be separated by func-
tion or for development by different engineers. The CJ1-H CPU Units support
up to 288 cyclic tasks, an incredible increase over the previous maximum of
32 tasks.
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Common Processing from
Multiple Tasks

Faster Subroutine
Instructions

Shared Index and Data
Registers between Tasks

Download/Upload Tasks
Individually (Unit Version
2.0 or Later)

Global subroutines that can be called by any task are now supported. These
can be used for common processing from more than one task, for greater
standardization.

Subroutine instruction are executed approximately 9 or 17 times faster to
enable greater program modularization without having to be concerned about
increasing the cycle time.

Although separate index and data registers can still be used in each task, they
have been joined by shared index and data registers that can be used
between tasks to reduce the time required to switch between tasks.

The CX-Programmer can be used to upload or download only the required
tasks. This enables the member of a development team to work separately
and then upload/download tasks after debugging them, helping to eliminate
the need for unification work by a manager as well as mistakes that can easily
occur in such work.

Battery-free Operation with Flash Memory

Note

Store Comment/Section
Data in CPU Unit’s Flash
Memory (Unit Version 3.0
or Later)

Any user program or parameter area data transferred to the CPU Unit is auto-
matically backed up in flash memory in the CPU Unit to enable battery-free
operation without using a Memory Card.

Refer to information on flash memory in the CS/CJ Series Programming Man-
ual (W394) for precautions on this function.

The CX-Programmer can be used to save /0O comments and other comment/
section data in the comment memory contained in the CPU Unit’s flash mem-
ory. When the simple backup operation is used, the comment/section data in
flash memory can also be backed up.

Many Protection Functions

Improved Read Protection
Using Passwords with CX-
Programmer Version 4.0
or Higher

Protection for CPU Units
from FINS Write
Commands Sent via
Networks

Read Protection for Specific Tasks

Passwords can be set to read-protect individual groups of tasks. This enables
creating black boxes in the program.

Enabling/Disabling Creating File Memory Program Files

When read protection is set, an optional setting allows you to enable or dis-
able creating program backup files (.OBJ). This setting can be used to prevent
programs from being disclosed.

Program Write Protection

The user program can be protected without using the DIP switch setting. This
helps prohibit unauthorized or accidental program changes.

Write operations to a CPU Unit using FINS commands across networks can
be enabled for specific nodes and disabled for all other nodes. This can be
used to enable monitoring data via networks while eliminating the possibility
of accidental mistakes caused by careless writing operations.

More Instructions for Specific Applications

High-speed Positioning
for XY Tables

Very specific control can be easily programmed for a much wider range of
applications with the many new special instructions added to the CJ1-H CPU
Units.

Double-precision floating-point calculations are supported for the CJ1-H CPU
Units to provide even better precision for position control operations.

17
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Convert between Floating
Point and Text String Data

Accurate Line
Approximations

Realtime Workpiece Data
Management

PID Autotuning

System Debugging
through Error Simulation

Program Simplification
with More Specific Basic
Instructions

Delayed Power OFF
Processing for Specified
Program Areas

Multiple Interlock
Instructions (MILH(517),
MILR(518), and MILC(519))
for Nested Interlocks

TIME-PROPORTIONAL
OUTPUT (TPO(685))
Instruction for Time-pro-
portional Operation with
Temperature Controllers
or Variable-duty Lighting/
Power Control

Symbol Time Comparison
Instructions for Easy
Calendar Timers
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To display floating-point data on PTs, the CJ1-H CPU Units provide conver-
sion instructions from floating-point data to text strings (ASCIl). Conversion
between ASCII and floating-point data is also possible so that ASCII data from
serial communications with measurement devices can be used in calcula-
tions.

Unsigned 16-bit binary/BCD data, signed 16/32-bit binary data, or floating-
point data can be used for line data, enabling precise (high data resolution)
conversions, such as from a level meter (mm) to tank capacity (l) based on the
shape of the tank.

When loading and unloading workpieces from conveyor lines, stack instruc-
tions can be used to manage workpiece information in realtime in table for-
mat.

Autotuning is now supported for PID constants with the PID CONTROL
instruction. The limit cycle method is used to ensure rapid autotuning. Very
effective for multiloop PID control.

A specified error status can be created with the FAL/FALS instructions. This
can be used effectively when depending systems. For example, errors can be
simulated to produce corresponding displays on a PT to confirm that the cor-
rect messages are being displayed.

Programs that use a high quantity of basic instructions can be simplified
though the use of differentiated forms of the LD NOT, AND NOT and OR NOT
instructions, and through the use of OUT, SET, and RSET instructions that
can manipulate individual bits in the DM or EM Area.

The DI and El instructions can be used to disable interrupts during specific
portions of the program, for example, to prevent the power OFF interrupt from
being executed until a specific instruction has been executed.

These instruction enable easy creation of nested interlocks. For example, cre-
ate one interlock to control the entire program (e.g., for an emergency stop)
and then nest other interlocks for separate portions of the program (e.g., con-
veyor operation, alarms, etc.).

This instruction is used in combination with PID instructions to create a time-
proportional output based on the manipulated variable output by the PID
instruction. This enables easily connecting an SSR to a Transistor Output Unit
to achieve time-proportional operation of a Temperature Controller. Variable-
duty pulse outputs can also be created for lighting or power control.

Two times/dates can be compared to continue operation to the next instruction
in the ladder program rung when the results of comparison is true. Opposed
to normal comparison instructions, comparisons are by byte and the bytes
that are compared in the time/date data can be controlled. This enables com-
paring built-in clock data with set times/dates to easily create a calendar timer,
for example, on the hour (when the minutes is 0) or on a specific date each
year).
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GRAY CODE CONVER-
SION (GRY(474)) for Easy
Conversion of Parallel
Inputs from Absolute
Encoders to Binary, BCD,
or Angle Data

EXPANDED BLOCK COM-
PARE (BCMP2(502)) for
Comparison Judgements
for Up to 256 Ranges
(Upper/Lower Limits) with
One Instruction

Easier Processing of I/0
Devices with Special I/0
Instructions

Read/Write CPU Bus Unit
Memory Areas with
IORD(222)/IOWR(223)

This instruction converts Gray binary codes to binary, BCD, or angle data.
This enables easily handling position or angle data input as parallel signals

(2™ from an Absolute Encoder with a Gray code output using a DC Input Unit.

This instruction determines if a value is within any of up to 256 ranges defined
by upper and lower limits. When used with the GRAY CODE CONVERSION
(GRY(474)) instruction, the same operation as a cam switch can be achieved
by determining if an angle input from an Absolute Encoder is in a comparison
table.

Previously many instructions were required to read or write data for external
input devices such as digital switches and 7-segment displays connected to
Basic I/0 Units. Now, 1/O processing for these devices can be achieved with a
single instruction. These are sometimes call Combination Instructions.

These instructions are the same as those supported by the C200HX/HG/HE
and CQM1H PLCs, with the exception that more than one of each of these
instructions can be executed in a single user program.

TEN KEY INPUT (TKY(211))

Sequentially reads numbers input from a ten-key connected to an Input Unit.

HEXADECIMAL KEY INPUT (HKY(212))

Sequentially reads numbers input from a hexadecimal keypad connected to
an Input Unit and an Output Unit for a maximum of 8 digits.

DIGITAL SWITCH INPUT (DSW(213))

Reads numbers input from a digital switch or thumbwheel switch connected to
an Input Unit and an Output Unit. Either 4 or 8 digits are read.

MATRIX INPUT (MTR(210))

Sequentially reads 64 input points input from a 8 x 8 matrix connected to an
Input Unit and an Output Unit.

7-SEGMENT DISPLAY OUTPUT (7SEG(214))

Converts 4-digit or 8-digit values to data for a 7-segment display and outputs
the result.

Although INTELLIGENT I/O READ (IORD(222)) and INTELLIGENT I/O
WRITE (IOWR(223)) could previously be used only for Special 1/0 Units,
these instructions can now be used to read and write data for CPU Bus Units.

Easier Network Connections and More-advanced Seamless Network Communications

Online Connections via
Networks without I/O
Tables

Work Across Up to Eight
Networks with CX-Net in
CX-Programmer Version
4.0 or Higher

Online connection is possible to any PLC in the local network from a Program-
ming Device, such as the CX-Programmer, as soon as the network is con-
nected. It's not necessary to create the I/O tables to enable connection;
automatic 1/O allocation at startup is used. This eliminates the need to use a
serial connection to create I/O tables before the CX-Programmer can be con-
nected via Ethernet. Only an Ethernet connection through a CJ1W-ETN21
Ethernet Unit is required to go online and create 1/O tables.

FINS commands can be sent across up to 8 network levels (including the local
network). This enables a wider range of communications between devices on
Ethernet and Controller Link Networks.
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FINS commands can only be sent across up to 8 network levels when the
destination is a CPU Unit. FINS commands can be sent to other destinations
up to 3 network levels away.

Online Connections to Downloading, uploading, and monitoring of ladder programs or other data is

PLCs via NS-series PTs possible to a PLC connected serially to an NS-series PT from the CX-Pro-
grammer connected to the NS-series PT by Ethernet.

Easier Implementation of Special Explicit Message Instructions are now supported to simplify using

Explicit Messages with explicit messages. (Previously, CMND(490) had to be used to send a FINS

Explicit Message command of 2801 hex to enable sending explicit messages.) The new instruc-

Instructions tions include the following: 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)). Of these, EXPLICIT WORD READ
(ECHRD(723)) and EXPLICIT WORD WRITE (ECHWR(724)) enable easily
reading and writing data in CPU Units on networks with the same type of
notation as used for SEND(290) and RECV(298). (Does not apply to C200HX/
HG/HE and CV-series PLCs.)

Incorporate CompoWay/F-compatible OMRON Components into FINS Network Via
Serial Gateway

Using the Serial Gateway mode for the CPU Unit’s serial port enables flexible
access to CompoWay/F-compatible OMRON components from devices on
the network (e.g., PTs, PLC CPU Units, personal computers).

Use No-protocol Communications at Multiple Ports

No-protocol communications can be performed via the serial ports of Serial
Communications Boards/Units with unit version 1.2 or later. This enables no-
protocol communications at multiple ports.

Greater Flexibility in 1/0 Allocations

First Word Address When editing I/O tables for CJ1-H/CJ1M CPU Units, the first word address
Settings for Slots (Using can be set for up to 64 slots. This can be used, for example, to create fixed
CX-Programmer Version starting addresses for Input Units and Output Unit to separate I/O allocations
3.1 or Higher) from the program and increase the efficiency of program maintenance.

Automatic Transfer at Power ON

Automatic Transfers at The user program can be automatically transferred to the CPU Unit at power
Power ON without a ON without a parameter file (.STD) if the name of the program file (.OBJ) is
Parameter File (.STD) changed to REPLACE on the CX-Programmer and the file is stored on a

Memory Card. This can be used, for example, to enable transferring a pro-
gram to a CPU Unit by creating the program offline and sending it as an email
attachment, without a local Programming Device.

Automatic Detection of I/O The method used to create the parameter file (AUTOEXEC.STD) for auto-

Allocation Method for matic transfer at power ON (automatic I/O allocation at startup or user-set I/0
Automatic Transfer at allocation) is recorded. When an automatic transfer at power ON is executed
Power ON from the Memory Card, the recorded method is automatically detected and
(CJ1-H and CJ1M CPU used to create the I/O tables.

Units Ver. 2.0 or Later) For example, this method can be used to create files for automatic transfer at

power ON in an office where Units are not mounted yet. The files can be
stored in a Memory Card, which can then be taken and installed in a CJ-
series CPU Unit at the remote site. When automatic transfer at power ON is
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executed, the 1/0O will be allocated by the CPU Unit according to the method
recorded in the Memory Card.

Operation Start/End Times

The times that operation is started and ended are automatically stored in
memory in the Auxiliary Area (A515 to A517). This enables easier manage-
ment of the operating times of the PLC System.

Free-running Timers

The system timers used after the power is turned ON are contained in the fol-
lowing Auxiliary Area words.

Name Address Function Access
10-ms Incrementing | AOOO This word contains the system timer | Read-only
Free Running Timer used after the power is turned ON.

“A value of 0000 hex is set when the
power is turned ON and this value is
automatically incremented by 1
every 10 ms. The value returns to
0000 hex after reaching FFFF hex
(655,350 ms), and then continues to
be automatically incremented by 1

every 10 ms.

(Unit version 3.0 or later)
100-ms Incrementing | AOO1 This word contains the system timer | Read-only
Free Running Timer used after the power is turned ON.

A value of 0000 hex is set when the
power is turned ON and this value is
automatically incremented by 1
every 100 ms. The value returns to A
value of 0000 hex after reaching
FFFF hex (6,553,500 ms), and then
continues to be automatically incre-
mented by 1 every 100 ms.

(Unit version 3.0 or later)

1-s Incrementing Free | AOO2 This word contains the system timer | Read-only
Running Timer used after the power is turned ON.

A value of 0000 hex is set when the
power is turned ON and this value is
automatically incremented by 1
every second. The value returns to
0000 hex after reaching FFFF hex
(65,535 s), and then continues to be
automatically incremented by 1
every second.

(Unit version 4.0 or later)

Better Compatibility with Other SYSMAC PLCs

C200HE/HG/HX PLCs The AREA RANGE COMPARE (ZCP) and DOUBLE AREA RANGE COM-
PARE (ZCPL) instructions are supported in the CJ1-H CPU Units to provide
better compatibility with the C200HE/HG/HX PLCs.

CVM1/CV-series PLCs The CONVERT ADDRESS FROM CV instruction allows real I/O memory
addresses for the CVM1/CV-series PLCs to be converted to addresses for the
CJ-series PLCs, enabling programs with CVM1/CV-series addresses to be
quickly converted for use with a CJ-series CPU Unit.
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Power Supply Units with Replacement Notification

The CJ1W-PA205C Power Supply Units with Replacement Notification pro-
vide six display levels using a 7-segment display on the front panel of the Unit
to indicate the remaining service life of the Power Supply Unit. An alarm out-
put also notifies when the estimated remaining service life drops to 6 months
or shorter. This function enables Power Supply Unit replacement before the
power supply reaches the end of its service life resulting in a system failure. It
also enables planning Power Supply Unit replacement. For details refer to
Power Supply Units with Replacement Notification on page 12.

1-3-3 CJ1M CPU Unit Features

Built-in 1/0

General-purpose I/0

Interrupt Inputs

High-speed Counters

Pulse Outputs

22

The CJ1M CPU Units are high-speed, advanced, micro-sized PLCs equipped
with built-in 1/0. The built-in 1/0 have the following features.

Immediate Refreshing

The CPU Unit's built-in inputs and outputs can be used as general-purpose
inputs and outputs. In particular, immediate 1/O refreshing can be performed
on the 1/O in the middle of a PLC cycle when a relevant instruction is exe-
cuted.

Stabilizing Input Filter Function

The input time constant for the CPU Unit's 10 built-in inputs can be set to 0 ms
(no filter), 0.5 ms, 1 ms, 2 ms, 4 ms, 8 ms, 16 ms, or 32 ms. Chattering and
the effects of external noise can be reduced by increasing the input time con-
stant.

High-speed Interrupt Input Processing

The CPU Unit's 4 built-in inputs can be used for high-speed processing as
regular interrupt inputs in direct mode or interrupt inputs in counter mode. An
interrupt task can be started at the interrupt input's rising or falling edge (up or
down differentiation.) In counter mode, the interrupt task can be started when
the input count reaches the set value (up-differentiated or down-differentiated
transitions.)

High-speed Counter Function

A rotary encoder can be connected to a built-in input to accept high-speed
counter inputs.

Trigger Interrupts at a Target Value or in a Specified Range

Interrupts can be triggered when the high-speed counter's PV matches a tar-
get value or is within a specified range.

Measure the Frequency of High-speed Counter Inputs

The PRV(881) instruction can be used to measure the input pulse frequency
(one input only.)

Maintain or Refresh (Selectable) High-speed Counter PVs

The High-speed Counter Gate Bit can be turned ON/OFF from the ladder pro-
gram to select whether the high-speed counter PVs will be maintained or
refreshed.

Fixed duty ratio pulses can be output from the CPU Unit's built-in outputs to
perform positioning or speed control with a servo driver that accepts pulse
inputs.



CJI1-H and CJIM CPU Unit Features Section 1-3

Origin Search

Quick-response Inputs

CW/CCW Pulse Outputs or Pulse + Direction Outputs

The pulse output mode can be set to match the motor driver's pulse input
specifications.

Automatic Direction Selection for Easy Positioning with Absolute
Coordinates

When operating in absolute coordinates (origin defined or PV changed with
the INI(880) instruction), the CW/CCW direction will be selected automatically
when the pulse output instruction is executed. (The CW/CCW direction is
selected by determining whether the number of pulses specified in the
instruction is greater than or less than the pulse output PV.)

Triangular Control

Triangular control (trapezoidal control without a constant-speed plateau) will
be performed during positioning executed by an ACC(888) instruction (inde-
pendent) or PLS2(887) instruction if the number of output pulses required for
acceleration/deceleration exceeds the specified target pulse Output Amount.
Previously, an error would have occurred under these conditions and the
instruction would not have been executed.

Change Target Position during Positioning (Multiple Start)

When positioning was started with a PULSE OUTPUT (PLS2(887)) instruc-
tion and the positioning operation is still in progress, another PLS2(887)
instruction can be executed to change the target position, target speed, accel-
eration rate, and deceleration rate.

Switch from Speed Control to Positioning (Fixed Distance Feed Interrupt)

A PLS2(887) instruction can be executed during a speed control operation to
change to positioning mode. This feature allows a fixed distance feed interrupt
(moving a specified amount) to be executed when specific conditions occur.

Change Target Speed and Acceleration/Deceleration Rate during
Acceleration or Deceleration

When trapezoidal acceleration/deceleration is being executed according to a
pulse output instruction (speed control or positioning), the target speed and
acceleration/deceleration rate can be changed during acceleration or deceler-
ation.

Use Variable Duty Ratio Pulse Outputs for Lighting, Power Control, Etc.

The PULSE WITH VARIABLE DUTY RATIO instruction (PWM(891)) can be
used to output variable duty ratio pulses from the CPU Unit's built-in outputs
for applications such as lighting and power control.

Use a Single Instruction for Origin Search and Origin Return Operations

A precise origin search can be executed with one instruction that uses various
I/O signals, such as the Origin Proximity Input Signal, Origin Input Signal,
Positioning Completed Signal, and Error Counter Reset Output.

Also, an origin return operation can be performed to move directly to the
established origin.

Receive Input Signals Shorter than the Cycle Time

With quick-response inputs, inputs to the CPU Unit's built-in inputs (4 inputs
max.) with an input signal width as short as 30 us can be received reliably
regardless of the cycle time.
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Improved Functions for High-frequency calculation methods have been added to the pulse frequency
PRV(881) and PRV2(883) calculation methods for PRV(881) (HIGH-SPEED COUNTER PV READ) and
(CJ1M Only) PRV2(883) (PULSE FREQUENCY CONVERT) instructions (minimizes the

error in high frequencies of 1 kHz or higher). PRV(881) can also be used to
read the pulse output frequency.

Pulse Frequency The pulse frequency input to high-speed counter 0 can be converted to a rota-
Conversions tional speed (r/min.) or the PV of the counter can be converted to the total
number of rotations.

Serial PLC Link Function

Data links (9 max.) can be set up between PLCs using the CPU Unit's RS-
232C port. NT Link (1:N connection) can also be incorporated in a Serial PLC
Link network, allowing the existing NT Link (1:N mode) and the Serial PLC
Link to be used together.

Note 1: PTs are included in the number of links.

Note 2: The Serial PLC Link cannot be used for PT data links.

Scheduled Interrupt Function Used as High-precision Timer

Scheduled interrupts in units of 0.1 ms have been added for CJ1M CPU Units.
An internal PV reset start function for scheduled interrupts has also been
added, so it is possible to standardize the time to the first interrupt without
using the CLI instruction. It is also possible to read the elapsed time from
either a scheduled interrupt start or from the previous interrupt. This allows
the interval timer (STIM instruction) in the CQM1H Series to be easily used for
the CJ Series.
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1-4 CJ1-H/CJ1M CPU Unit Ver. 4.0 Upgrades

This section summarizes the upgrades made for CJ1-H/CJ1M CPU Units with
unit version 4.0. CX-Programmer version 7.0 or higher must be used to
enable using the following functions.

1-4-1
Unit Version 3.0 or Earlier

Unit Version 4.0 or Later

1-4-2

Unit Version 3.0 or Earlier

Unit Version 4.0 or Later

Functional Upgrades for Unit Version 4.0

Function

Section

Online Editing of Function Blocks

1-4-1 Online Editing of Function
Blocks

Input-Output Variables in Function Blocks

1-4-2 Input-Output Variables in
Function Blocks

Text String Support in Function Blocks

1-4-3 Text String Support in
Function Blocks

Online Editing of Function Blocks

Function block definitions could not be changed during operation.

Function block definitions can be changed during operation. This allows func-
tion block definitions to be quickly corrected during debugging. It also allows
function blocks to be used more easily in systems that operate 24 hours a day.

Input-Output Variables in Function Blocks

The data size of parameters that could be passed to and from function blocks
was limited to four words maximum. It was thus necessary to separate ele-
ments with large data sizes, such as data tables.

D100 Pattern A
D101 Pattern B
D102 Pattern C
D103 Pattern D
D104 Pattern E

o ——

(INT)
D100_| Parati
(INT)
D101 Para2i
| (INT)
D102 Parag3i
— (INT)
D103 Para4i
| (NT)
D104— Parabi

FB

(INT)
Paralo
(INT)
Para2o
(INT)
Para3o
(INT)
Parado
(INT)
Para50

D100
D101
D102

D103

—D104

Input-output variables can be used to passed large quantities of data, such as

table data.
D100 Pattern A
D101 Pattern B
D102 Pattern C
D103 Pattern D
D104 Pattern E

_|

D100

FB

(INT)
Paral ---

Paral | D100
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1-4-3 Text String Support in Function Blocks

Unit Version 3.0 or Earlier

Unit Version 4.0 or Later

To program text string processing for communications commands and display
data in ladder diagrams, it was necessary to know the ladder string instruc-
tions and ASCII codes. Also, several instructions had to be combined to con-
verted from numbers to text strings or text strings to numbers.

1l MOV "Bl" is #426C in ASCII.
#426C
stBlack[0]

MOV "ac" is #6163 in ASCII.
#6163
stBlack[1]

Text strings can be used in ST programming to easily create text string pro-
cessing programs.

Production o5 i
log file 06/05/28 ile name
Black 9 | created. | Black:9 LineA.txt
White 18 - White:18

Blue:7
Blue 7 Pink:30

Pink 30

FB to Create Production Log File

EtBlack = INT_TOLSTRING{Datal0]:;
stifthite = INT_TO_STRING(Data[1 ]k
stBlug = INT_TO STRING(Data[2]:
StPink = INT_TO_STRING (Data[3]:

Convert black quantity to string *)
Convert white quantity to string *)
Convert blue quantity to string *)
Convert pink quantity to string *)

GetDate(stDay)

* Get date text *)
stMezsage = stDay + '$N' + 'Black : '+ stBlack + "§N' + "White : + stihite + SN + 'Blue - '+ stBlug + "N + 'Pink : '+ stPink + BN
WRITE TEXT=tMazzags, ¥linef, ", 0% (* Create production log LineA.txt *)

FB to Create Date Text
[£3

Name: Generate Date Text
Function: To create text data for yy/mm/dd

(C)Copyright OMROM Gaorporation 2008 &1l Rights Reserved.
)

stYMM = WORD TOSTRING MM (" Create yymm text *)
StDDHH := WORD_ TO STRING(DDHHY, (% Create ddhh text *)

stDay = inzert{ztCrMM"2) + " + left{ztDDHHZ):
(* Insert / between yy and mm; extract only dd and combine *)

1-5 CJ1-H/CJ1M CPU Unit Ver. 3.0 Upgrades
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The following table shows the functional upgrades for CJ1-H/CJ1M CPU Unit
Ver. 3.0.

Functional Upgrades for CJ1-H/CJ1M CPU Unit Ver. 3.0

Function Section
Function blocks (when using CX-Programmer Ver. 5.0 or higher) 1-5-1
Serial Gateway (converting FINS commands to CompoWay/F com- 1-5-2
mands at the built-in serial port)
Comment memory (in internal flash memory) 1-5-3
Expanded simple backup data 1-5-4
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Function Section
Free running timer (system timer after power is turned ON) 1-5-5
New instructions TXDU(256) and RXDU(255) instructions (sup- | 1-5-6
added port no-protocol communications with Serial
Communications Units with unit version 1.2 or

later)

Model conversion instructions: XFERC(565),
DISTC(566), COLLC(567), MOVBC(568), and
BCNTC(621)

Special function block instruction: GETID(286)
Additional instruc- TXD(236) and RXD(235) instructions (support
tion functions no-protocol communications with Serial Com-
munications Boards with unit version 1.2 or
later)

1-5-1 Function Blocks (FB)

Unit Ver. 2.0 or Earlier Earlier Units did not support function blocks (FB).

Unit Ver. 3.0 or Later Function blocks (FB) conforming to IEC 61131-3 are supported. Use of func-
tion blocks is determined by the user.

Note IEC 61131-3 is an international standard for programmable logic
controllers (PLC) established by the International Electro-technical
Commission (IEC). This standard is divided into seven parts, of
which Part 3 Programming Languages (IEC 61131-3) provides reg-
ulations for programming PLCs.

Function blocks can be created with CX-Programmer Ver. 5.0 or higher by the
user and pasted into normal programs. The standard function blocks provided
by OMRON in the OMRON FB Library can also be pasted into normal pro-
grams. Function blocks enable standard processing to be simply inserted into
a program as a single unit. Function blocks provide the following features.

* Function block algorithms can be written using ladder programming or
structured text (see note).

Note Structured text is a high level textual language designed for industrial
control (primarily PLCs) stipulated in IEC 61131-3. The structured
text supported by CX-Programmer Ver. 5.0 conforms to IEC 61131-1.

* A single function block that has been created can be stored in a library for
easy reuse of standard processing.

* Programs that contain function blocks (ladder programming or structured
text), can also be uploaded or downloaded in the same way as normal
programs that do not contain function blocks. Tasks that include function
blocks, however, cannot be downloaded in task units (although they can
be uploaded).

* Array (one-dimensional) variables are supported, making it easier to han-
dle data specific to an application.

1-5-2 Serial Gateway (Converting FINS to CompoWay/F Via Serial Port)

Unit Ver. 2.0 or Earlier Temperature Controllers, Digital Panel Meters, and other CompoWay/F-com-
patible OMRON Components previously could be accessed by sending user-
specified CompoWay/F commands from the PLC. This required, however, the
use of a Serial Communications Board/Unit protocol macro, execution of the
PMCR(260) instruction in the ladder program of the CPU Unit on the same
PLC, and implementation of the standard system protocol (CompoWay/F
Master). The use of protocol macros prevented access across networks.
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Unit Ver. 3.0 or Later

Note Specific data could be shared without communications instructions if
user-specified CompoWay/F commands were not required, however,
by using the CJ1W-CIF21 Basic Communications Unit.

FINS commands (CompoWay/F commands encapsulated in FINS frames)
received by the CPU Unit at the built-in serial port (RS-232C port or peripheral
port) are converted automatically into CompoWay/F command frames and
transmitted on the serial line. This enables access to CompoWay/F-compati-
ble OMRON components that are connected to the CPU Unit’s built-in serial
port via either an NS-series Programmable Terminal (PT) or by using the
CMND(490) instruction.

FINS System

|:| Network
CMND(490)

| [ Serial é/

‘ Serial

Network CS/CJ-series CPU Unit with
unit version 3.0 or later

N A

Network
CompoWay/F
CompoWay/F-compatible Serial
components can be ac- ‘ v
cessed via the network from — —
personal computers, PTs, = =
or PLCs. EER EEE

CompoWay/F-compatible
components

1-5-3 Comment Memory (in Internal Flash Memory)

Unit Ver. 2.0 or Earlier

Unit Ver. 3.0 or Later
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Comment data and section data could not be stored in the actual PLC when a
project was downloaded from the CX-Programmer to the CPU Unit unless
both a Memory Card and EM file memory were available.

A comment memory is provided within the CPU Unit’s internal flash memory.
Therefore, the following comment/section data can be stored in and read from
comment memory even if neither Memory Card nor EM file memory are avail-
able.

* Symbol table files (including CX-Programmer symbol names and I/O
comments)

e Comment files (CX-Programmer rung comments and other comments)

* Program index files (CX-Programmer section names, section comments,
and program comments)
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CX-Programmer Ver. 5.0

CX-Programmer Ver. 4.0 or
Earlier

CX-Programmer Ver. 5.0 or later

Comment/section data can be stored in the actual PLC
when downloading projects.

Project

Transfer | [J Symbol table file  CPU Unit
[ ] Comment file
! [ ] Program index file EM file memory
> Memory Card
—I »
= Comment *
0 memory
,A\
\

Comment/section data can be stored in this area.

When downloading projects using the CX-Programmer Ver. 5.0, either of the
following storage locations can be selected as the transfer destination for
comment data and section data.

* Memory Card
* EM file memory
e Comment memory (in CPU Unit’s internal flash memory)

When using CX-Programmer Ver. 4.0 or earlier, data is stored in either the
Memory Card or EM file memory, whichever is available. If neither the Mem-
ory Card nor EM file memory is available, the comment/section data is stored
in comment memory (in CPU Unit’s internal flash memory).

1-5-4 Simple Backup Data Expanded

Unit Ver. 2.0 or Earlier

Unit Ver. 3.0 or Later

The simple backup function could not be used to back up comment data or
section data.

The following files stored in comment memory can be backed up to a Memory
Card when a simple backup operation is executed, or the files can be restored
to comment memory from the Memory Card.

* Symbol table files (including CX-Programmer symbol names and I/O
comments)

e Comment files (CX-Programmer rung comments and other comments)

* Program index files (CX-Programmer section names, section comments,
and program comments)
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Simple backup executing
CPU Unit |

e User program
e Parameters
e |/O memory
Memory Card

CS/CJ Series

(In comment memory) —_—
=

0 [ ] | Symbol table file
D D Comment file

\ D Program index file

These files can also be backed up using simple backup.

This enables backup/restoration of all data in the CPU Unit including 1/O com-
ments if an error occurs or when adding a CPU Unit with the same specifica-
tions without requiring a Programming Device.

1-5-5 Free-running Timers

The system timers used after the power is turned ON are contained in the fol-
lowing Auxiliary Area words.

Name Address Function Access
10-ms Incrementing | AOOO This word contains the system timer | Read-only
Free Running Timer used after the power is turned ON.

A value of 0000 hex is set when the
power is turned ON and this value is
automatically incremented by 1
every 10 ms. The value returns to
0000 hex after reaching FFFF hex
(655,350 ms), and then continues to
be automatically incremented by 1

every 10 ms.

(Unit version 3.0 or later)
100-ms Incrementing | AOO1 This word contains the system timer | Read-only
Free Running Timer used after the power is turned ON.

A value of 0000 hex is set when the
power is turned ON and this value is
automatically incremented by 1
every 100 ms. The value returns to
0000 hex after reaching FFFF hex
(6,553,500 ms), and then continues
to be automatically incremented by 1
every 100 ms.

(Unit version 3.0 or later)

1-s Incrementing Free | AOO2 This word contains the system timer | Read-only
Running Timer used after the power is turned ON.

A value of 0000 hex is set when the
power is turned ON and this value is
automatically incremented by 1
every second. The value returns to
0000 hex after reaching FFFF hex
(65,535 s), and then continues to be
automatically incremented by 1
every second.

(Unit version 4.0 or later)
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Note The timer will continue to be incremented when the operating mode is
switched to RUN mode.

Example: The interval can be counted between processing A and processing

B without requiring timer instructions. This is achieved by calculat-
ing the difference between the value in A00O for processing A and
the value in AOOO for processing B. The interval is counted in 10 ms
units.

CPU Units with unit version 4.0 and later also have a 1-s timer in
A002, which is incremented by 1 every 1 s.

1-5-6 New Special Instructions and Functions

The following new instructions and instruction functions have been added. For
details, refer to the CS/CJ Series Instructions Reference Manual (W340).
These new instructions are supported by the CX-Programmer Ver. 5.0 or
higher only.

Serial Communications Instructions:

Supporting no-protocol communications with Serial Communications
Units with unit version 1.2 or later:

TXDU(256): TRANSMIT VIA SERIAL COMMUNICATIONS UNIT
RXDU(255): RECEIVE VIA SERIAL COMMUNICATIONS UNIT
Supporting no-protocol communications with Serial Communications
Boards with unit version 1.2 or later:

TXD(236): TRANSMIT

RXD(235): RECEIVE

Model Conversion Instructions:

When using CX-Programmer Ver. 5.0 or higher to convert a C-series lad-
der program for use in a CS/CJ-series CPU Unit, the C-series
XFER(070), DIST(080), COLL(081), MOVB(082), and BCNT(067)
instructions will be automatically converted to the following instructions.
The operands do not require editing.

XFERC(565) BLOCK TRANSFER

DISTC(566) SINGLE WORD DISTRIBUTE

COLLC(567) DATA COLLECT

MOVBC(568) MOVE BIT

BCNTC(621) BIT COUNTER

High-speed Counter/Pulse Output Instructions (CJ1M Only):
High-frequency calculation methods have been added to the pulse fre-
quency calculation methods for PRV(881) (HIGH-SPEED COUNTER PV
READ) and PRV2(883) (PULSE FREQUENCY CONVERT) instructions.
PRV(881) can also be used to read the pulse output frequency.

1-6 CJ1-H/CJ1M CPU Unit Ver. 2.0 Upgrades

The following table shows the functional upgrades for CJ1-H/CJ1M CPU Unit

Ver. 2.0.
Functional Upgrades for CJ1-H/CJ1M CPU Unit Ver. 2.0
Function Reference
Downloading and Uploading Individual Tasks Page 32
Improved Read Protection Using Passwords Page 33
Write Protection from FINS Commands Sent to CPU Units via Networks Page 38
Online Network Connections without I/O Tables Page 43
Communications through a Maximum of 8 Network Levels Page 45
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Function Reference
Connecting Online to PLCs via NS-series PTs Page 47
Setting First Slot Words Page 48
Automatic Transfers at Power ON without a Parameter File Page 50
Operation Start/End Times Page 51
Automatic Detection of /O Allocation Method for Automatic Transfer at Power ON | Page 52
New Application Instructions Page 53

1-6-1 Downloading and Uploading Individual Tasks
Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With the Pre-Ver. 2.0 CPU Units, individual program tasks could not be down-
loaded from the CX-Programmer. It was only possible to download the entire
user program.

For example, if several programmers were developing the program, the
project manager had to unify each program after debugging and then down-
load the entire user program. Furthermore, the entire user program had to be
downloaded even if just a few changes were made.

Note It was possible to upload individual program tasks with CS/CJ-series PLCs.

Developer A CX-Programmer

Entire user program
Manager prog

CS/CJ Series

>
O

——">=0
' Unification
|

Download

Developer C  CX-Programmer

L] [p

= —

T

Individual tasks can be uploaded.

CPU Unit Ver. 2.0

Overview With CPU Unit Ver. 2.0 or later CPU Units, individual program tasks can be
uploaded and downloaded from the CX-Programmer.

CX-Programmer Individual tasks (programs)

Download individual tasks (programs).

CS/CJ-series
CPU Unit Ver.2.0 or higher

- -
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Usage

When several programmers are developing a program, it isn't necessary for a
project manager to unify the data because just the debugged tasks can be
downloaded/uploaded. Also, transferring individual tasks can help avoid mis-
takes.

Developer A CX-Programmer

F —0 Edited

Just the edited tasks can be downloaded.

Developer B CX-Programmer

CS/CJ-series
CPU Unit Ver.2.0 or later

u D Unchanged
a4l —/

Developer C CX-Programmer

Restrictions to Function
Block Use

u @ Unchanged

!

Individual tasks cannot be downloaded for programs containing function
blocks (unit version 3.0 or later only) (uploading is possible).

Upload individual tasks.

1-6-2 Improved Read Protection Using Passwords

Read Protection for Individual Tasks Using Passwords

Previous CPU Units (Pre-
Ver. 2.0 CPU Units)

CPU Unit Ver. 2.0 or Later
and CX-Programmer
Ver. 4.0 or Higher

Note

With the pre-Ver. 2.0 CS/CJ-series CPU Units, it was possible to read-protect
the entire PLC with a password (referred to as “UM read protection” below),
but it was not possible to protect individual tasks.

UM read protection prevented anyone from displaying, editing, or uploading
the entire user program from CX-Programmer without inputting the correct
password.

Overview

With the CPU Unit Ver. 2.0 or later CPU Units, it is possible to read-protect
individual program tasks (referred to as “task read protection” below) or the
entire PLC. same password controls access to all of the read-protected tasks.

Task read protection prevents anyone from displaying, editing, or uploading
the read-protected set of tasks from CX-Programmer without inputting the cor-
rect password. In this case, the entire program can be uploaded, but the read-
protected tasks cannot be displayed or edited without inputting the correct
password. Tasks that are not read-protected can be displayed, edited, or mod-
ified with online editing.

Task read protection cannot be set if UM read protection is already set. How-
ever, it is possible to set UM read protection after task read protection has
been set.
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CX-Programmer

Set a password for particular tasks in the project directory.
Password? +

Those tasks cannot be displayed without inputting the password.

L 0 CS/CJ-series CPU Unit Ver.2.0 or higher
H——0 |:|
— The entire user program can be uploaded, but password-
H———o0 protected tasks will not be displayed until the password is input.
=
The other tasks can be displayed/edited and are also accessible
B : o through online editing.

Operating Procedure

1,2,3... 1. Display the Protection Tab of the PLC Properties Window and register a
password in the Task read protection Box.

PLC Properties |

Right-click

ﬂl Gieneral Protectionl
Properties

UM read protection password: ||
azk read protection

[~ Prohibit fram saving into a pratected memary card

[~ Prohibit fram overwriting to a protected program

2. Select the tasks that will be password-protected and select the Task read
protect Option in the Program Properties Tab.

== Proeram Properties |
E‘% NewFroject Pratection
B2 NewPLC1[G51G-H] Offline [ e | Commerts |
5 Symbolz

IO Table
Settings

Right-click

Properties

3. Connect online and execute either step a or b below.

a) Transferring the Program and Setting Password Protection:
Select PLC - Transfer - To PLC to transfer the program. The tasks reg-
istered in step 2 will be password-protected.
b) Setting Password Protection without Transferring the Program:
Select PLC - Protection - Set Password and click the OK button. The
tasks registered in step 2 will be password-protected.
Usage

Apply read protection to tasks when you want to convert those tasks (pro-
grams) to “black box” programs.
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Note

Restrictions to Function
Block Use

Accessable ——-o0

Not accessable o | Password applied.
mo] | Task converted to "black box."

Accessable ——->0

1. If CX-Programmer Ver. 3.2 or a lower version is used to read a task with
task read protection applied, an error will occur and the task will not be
read. Likewise, if a Programming Console or the PT Ladder Monitor func-
tion is used to read a password protected task, an error will occur and the
task will not be read.

2. The entire program can be transferred to another CPU Unit even if individ-
ual tasks in the program are read-protected. It is also possible to connect
online and create a program file (.OBJ file) with file memory operations. In
both cases, the task read protection remains effective for the password-
protected tasks.

3. When the CX-Programmer is used to compare a user program in the com-
puter's memory with a user program in the CPU Unit, password-protected
tasks will be compared too.

Function block definitions can be read even if the entire program or individual
tasks in a program containing function blocks (CPU Unit Ver. 3.0 or later only)
are read-protected.

Enabling/Disabling Creating File Memory Program Files

Previous CPU Units (Pre-
Ver. 2.0 CPU Units)

CPU Unit Ver. 2.0 or Later
and CX-Programmer
Ver. 4.0 or Higher

With the pre-Ver. 2.0 CS/CJ-series CPU Units, it was possible use file mem-
ory operations to transfer a program file (.OBJ file) to a Memory Card even if
the program was protected with UM read protection. (Consequently, illegal
copies could be made.)

Overview

When the entire program or individual tasks in a CPU Unit Ver. 2.0 or later are
read-protected from the CX-Programmer, an option can be set to enable or
disable the creation/backup of .OBJ program files. It will not be possible to
create program files (.OBJ files) with file memory operations if the creation/
backup of program files is prohibited with this setting. (This setting prohibits
both online transfers to a Memory Card/EM file memory as well as offline stor-
age of PLC data that was uploaded to the CX-Programmer.)

Disabling the creation of file memory program files can help prevent illegal
copying of the user program.
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CX-Programmer

Password?

When a password is being registered for the entire user program or
selected tasks, the creation of backup program files (.OBJ files) can be
enabled/disabled with an option setting.

Online creation of backup program files

(.OBJ files) prohibited by option setting.

CX-Programmer

Uploading of all PLC

CPU Unit data is prohibited.
]
L - M
0 . .
Backup program files (.OBJ files) cannot be
created with file memory operations.
Operating Procedure
1,2,3... 1. When registering a password in the UM read protection password Box or

Task read protection Box, select the Prohibit from saving into a protected
memory card Option.

ME|

PLC Properties

pIEn

Y DoTE
IO Table
Settings
- Memory

Note

MewPrograml (00}

_Wl General Protection

UM read protection password: ||

<J__Prohibit fram saving into a protected memory card

[~ Prohibit fram overwriting to a protected program

I:lfﬂir_'lE’ -
Properties

Task read protection

2. Either select PLC - Transfer - To PLC to transfer the program or select
PLC - Protection - Set Password and click the OK button.

Usage

This option can be used to prevent the program from being transferred out of
the PLC using the password.

1. The simple backup operation can still be performed when the creation of
program files is prohibited, but the backup program file (BACKUP.OBJ) will
not be created.

The program can be copied when program read protection is not enabled.

The setting to enable/disable creating file memory program files will not
take effect unless the program is transferred to the CPU Unit. Always trans-
fer the program after changing this setting.

2.
3.

Enabling/Disabling Write Protection for Individual Tasks Using Passwords

Previous CPU Units (Pre-
Ver. 2.0 CPU Units)
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With the pre-Ver. 2.0 CS/CJ-series CPU Units, the CPU Unit's user program
memory (UM) can be write-protected by turning ON pin 1 of the CPU Unit's
DIP switch. In this case, it is possible to overwrite the user program memory
by turning OFF pin 1.
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CPU Unit Ver. 2.0 or Later With the CPU Unit Ver. 2.0 and later CPU Units, the CPU Unit's UM area can

and CX-Programmer be write protected by turning ON pin 1 of the CPU Unit's DIP switch. The pro-

Ver. 4.0 or Higher gram (or selected tasks) can also be write-protected if the write protection
option is selected from the CX-Programmer when a password is being regis-
tered for the entire program or those selected tasks. The write protection set-
ting can prevent unauthorized or accidental overwriting of the program.

CX-Programmer

When a password is being registered for the entire user
program or selected tasks, program write-protection can be
Password? enabled/disabled with an option setting.

— The user program cannot be overwritten.

CPU Unit

Overwriting can be prohibited with password protection,
regardless of the DIP switch setting.

i

/ Memory Card

The user program cannot be overwritten.

e

Note 1. Ifthe selected tasks or program are write-protected by selecting this option
when registering a password, only the tasks (program) that are password-
protected will be protected from overwriting. It will still be possible to over-
write other tasks or programs with operations such as online editing and
task downloading.

2. All tasks (programs) can be overwritten when program read protection is
not enabled.

3. The setting to enable/disable creating file memory program files will not
take effect unless the program is transferred to the CPU Unit. Always trans-
fer the program after changing this setting.

Operating Procedure

1,2,3... 1. When registering a password in the UM read protection password Box or
Task read protection Box, select the Prohibit from overwriting to a protect-
ed program Option.

=l PLC Properties =
ﬂl General Protection

UM read protection password: ||
Task read protection I

Prohibit from saving into a protected memory card

[~ Prohibit fram overwriting to a protected program

Properties

2. Either select PLC - Transfer - To PLC to transfer the program or select
PLC - Protection - Set Password and click the OK button.
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Auxiliary Area Flags and Bits related to Password Protection

Name Bit Description
address

UM Read Protection | AO9900 Indicates whether or not the PLC (the entire user
Flag program) is read-protected.

0: UM read protection is not set.

1: UM read protection is set.
Task Read Protec- | A0O9901 Indicates whether or not selected program tasks
tion Flag are read-protected.

0: Task read protection is not set.

1: Task read protection is set.
Program Write Pro- | A09902 Indicates whether or not the write protection
tection for Read Pro- option has been selected to prevent overwriting
tection of password-protected tasks or programs.

0: Overwriting allowed

1: Overwriting prohibited (write-protected)
Enable/Disable Bit A09903 Indicates whether or not a backup program file
for Program Backup (.OBJ file) can be created when UM read protec-

tion or task read protection is set.

0: Creation of backup program file allowed

1: Creation of backup program file prohibited

1-6-3 Write Protection from FINS Commands Sent to CPU Units via

Networks
Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With the pre-Ver. 2.0 CS/CJ-series CPU Units, there was no way to prohibit
write operations and other editing operations sent to the PLC's CPU Unit as
FINS commands through a network such as Ethernet, i.e., connections other

than direct serial connections.

CPU Unit Ver. 2.0 or Later

Summary With the CPU Unit Ver. 2.0 and later CS/CJ-series CPU Units, it is possible to
prohibit write operations and other editing operations sent to the PLC's CPU
Unit as FINS commands through a network (including write operations from
CX-Programmer, CX-Protocol, CX-Process, and other applications using Fin-

sGateway). Read processes are not prohibited.

FINS write protection can disable write processes such as downloading the
user program, PLC Setup, or I/O memory, changing the operating mode, and

performing online editing.

It is possible to exclude selected nodes from write protection so that data can

be written from those nodes.

An event log in the CPU Unit automatically records all write processes sent
through the network and that log can be read with a FINS command.

Example:
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Write operations by FINS com-
Computer #1 mands are prohibited from some
«——|nodes in the network (in this exam-
ple, computer #1, PLC #1, and
PLC #2).

' Network
\—’—‘; PLC #1

Computer#zﬁ
PLC #3
o\ 7
0 _
//\\ I /\_

Network \
Write access to this PLC
is enabled/disabled.

Network

Write operations by FINS com-
mands are not prohibited from
selected nodes in the network
(in this example, computer #2
and PLC #3).

Note This function prohibits writing by FINS commands only, so it has no effect on
write operations by functions other than FINS commands, such as data links.

Example Write Protection Patterns

Connection pattern Diagram (example) Write
protection
From a com- | Direct con- Computer Cannot be
puter through | nection to applied.
a direct serial |PLC
connection
Write-protection not effective
N jPeripheral port
§ PLC
| Sy
Serial connection
(Peripheral bus or [L g RS-232C port
host link) RS-232C port or 422A/485 port
on a Communications Board/Unit
Gateway con- Computer Can be
nection applied.

(Serial-to-net-
work) to PLC

The CPU Unit in PLC #2
can be write-protected.

\ PLC #2

P |

Serial connection
(Peripheral bus
or host link)

Network

39



CJ1-H/CJIM CPU Unit Ver. 2.0 Upgrades

Section 1-6

Connection pattern Diagram (example) Write
protection
From a computer through a The CPU Unit in PLC #2 Can be
direct network connection Computer can be write-protected. applied.
PLC #1 \q PLC #2
0
/\_ A A\
/ \

Network

From another PLC in the net-
work

If the CMND instruction is used to send Can be
‘ D a FINS command (requesting a write applied.
\ operation) to the CPU Unit of PLC #2,
the operation is not performed.
The CPU Unitin PLC #2
can be write-protected.
\PLC #1 \4 PLC #2
I I

0 , 0
0 A11co

N “A

Network

Operation

40

With the CX-Programmer, open the PLC Setup's FINS Protection Tab and
select the Use FINS Write Protection Option. When this option is selected, it
will not be possible to execute write operations for that CPU Unit with FINS
commands sent through a network. To permit write operations from particular
nodes, enter network addresses and node addresses for the node under Pro-
tection Releasing Addresses. (Up to 32 nodes can be excluded from FINS
Write Protection).

0]

File ©ptions Help

slou Hefreshl UnitSettingsI Host Link F'ortl Peripheral F'ortl Peripheral Service  FIMS Pratection | h I L4

— Settings for FINS write pratection via network,
v ‘alidate FINS write protection via netwark,

Modes excluded from protection targets

Mo Metw... Mode |

Edit |
Delete |

CIIM-CPULL  |Offline
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PLC Setup
ltem Address in Description Settings Default setting
Programming
Console

Use FINS Write Pro-
tection

Word 448, bit 15

Sets whether the CPU Unit is
write-protected from FINS com-
mands sent through the network.
(Does not prohibit FINS com-
mands sent through a direct serial
connection).

0: Write protection
disabled
1: Write protection
enabled

0: Write protection
disabled

Nodes Excluded
from Write Protec-
tion (Protection
Releasing
Addresses)

Words 449 to
480

This area lists the nodes in the
network that are not restricted by
FINS write protection. Up to 32
nodes can be specified.

Note These settings are effective
only when FINS write pro-
tection is enabled.

Bits 08 to
15

Network address:
Network address of the FINS com-
mand source

00 to 7F hex

Bits 00 to
07

Node address:
Node address of the FINS com-
mand source

01 to FE hex, or FF
hex

(FF hex: node
address unspecified)

Number of Nodes
Excluded from FINS
Write Protection
(Do not set this
value. It is automati-
cally calculated by
the CX-Program-
mer.)

Word 448, bits
00 to 07

Contains the number of nodes that
are not subject to the FINS write
protection.

If 0 is specified (no nodes
excluded from write protection),
FINS write commands are prohib-
ited from all nodes other than the
local node.

Note This setting is effective only
when FINS write protection
is enabled.

0to 32
(00 to 20 hex)

(A value of 0 indi-
cates that all nodes
are subject to write
protection.)

0
(All nodes subject to
write protection.)

Usage

The system can be configured so that a PLC can be written only from autho-
rized nodes in the network. (For example, use this function when the system's
control/monitoring computer is the only node allowed to write to a Controller
within a piece of equipment.)
By limiting the number of nodes that can write to the PLC, it is possible to pre-
vent system problems caused by unintentional overwrites during data moni-
toring.
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Equipment

Network

System control/monitoring computer

Allowed to
write/control PLC

Controller

Allowed to
write/con-
trol PLC

Network

Network

Monitoring computer

Not allowed to
write/control PLC

<
<+

CS/CJ-series PLC

]

Operations Restricted by FINS Write Commands

Network FINS Write

The following FINS commands are restricted by FINS write protection when

Protection sent to the CPU Unit through the network.
Code Command hame Code Command hame
0102 hex MEMORY AREA WRITE 2101 hex ERROR CLEAR
0103 hex MEMORY AREA FILL 2103 hex ERROR LOG POINTER CLEAR
0105 hex MEMORY AREA TRANSFER 2203 hex SINGLE FILE WRITE
0202 hex PARAMETER AREA WRITE 2204 hex FILE MEMORY FORMAT
0203 hex PARAMETER AREA FILL (CLEAR) 2205 hex FILE DELETE
0307 hex PROGRAM AREA WRITE 2207 hex FILE COPY
0308 hex PROGRAM AREA CLEAR 2208 hex FILE NAME CHANGE
0401 hex RUN 220A hex MEMORY AREA-FILE TRANSFER
0402 hex STOP 220B hex PARAMETER AREA-FILE TRANSFER
0702 hex CLOCK WRITE 220C hex PROGRAM AREA-FILE TRANSFER
0CO01 hex ACCESS RIGHT ACQUIRE 2215 hex CREATE/DELETE DIRECTORY
2301 hex FORCED SET/RESET
2302 hex FORCED SET/RESET CANCEL
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Note

Operations from CX-Programmer (including CX-Net) through the Network

The following CX-Programmer (including CX-Net) operations are restricted by
FINS write protection when performed on the CPU Unit through the network.

Operations not * Changing the Operating Mode
allowed through the |« Transferring the ladder program to the CPU Unit
network when FINS |, ransferring parameter area data (PLC Setup, /O table, and

“ev,:gf,.gg“e“‘m is CPU Bus Unit Setup) to the CPU Unit
’  Transferring memory area data (I/O memory data) to the
CPU Unit

 Transferring the variable table, comments, or program index
to the CPU Unit

* Forced Set/Reset

* Changing timer/counter set values
¢ Online editing

* Writing file memory

e Clearing the error log

* Setting the clock

* Releasing the access right

e Transferring the routing table

* Transferring the data link table

1. FINS write protection does not prevent CX-Programmer operations from a
computer connected through a direct serial connection.

2. FINS write protection does not prevent the following file memory write op-
erations.

¢ Automatic transfer from the Memory Card at startup

* Simple backup function (including backup operations to selected
Units/Boards)

* Writing files with the FWRIT (WRITE DATA FILE) instruction

Operations from Other Support Software

FINS write protection also prevents the following operations performed
through the network by the CX-Protocol and CX-Process.

* Changing the CPU Unit's operating mode, writing memory areas,

transferring PLC Setup settings, transferring the 1/O table, forced set/
reset, and clearing the CPU Unit's error log

Operations from Applications That Use FinsGateway

FINS write protection prevents all write operations addressed to the CPU Unit
from applications that use FinsGateway, such as PLC Reporter and Compo-
let.

1-6-4 Online Network Connections without I/0 Tables

Summary

With CJ-series CPU Units, the CPU Unit can recognize a CPU Bus Unit (such
as a Network Communications Unit, see note) even if the I/O tables have not
been created and there is no registered 1/O tables as a result of using auto-
matic I/O allocation at startup.
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Usage

Details

CPU Bus Unit
(including Network Communications Units)  CS/CJ-series CPU Unit Ver.2.0 or higher

-

Network

CPU Bus Units (including Network Communications Units)
_— can be recognized before I/O tables are created (I/O allo-
Online connection cation at startup is used).

can be made.

Note Network Communications Units include Ethernet Units, Controller Link Units,
SYSMAC Link Units, and DeviceNet Units.

If the nodes are connected to the network, this function allows a computer-
based Programming Device (such as the CX-Programmer) to connect online
to PLCs in the network even if the I/O tables have not been created. Since a
network connection is established with the PLCs, setup operations can be
performed such as creating the 1/O tables (or editing and transferring I/O
tables), transferring the user program, transferring the PLC Setup, and trans-
ferring the CPU Bus Unit Setup.

This function is particularly useful when connecting the CX-Programmer via
Ethernet (using a CS1W-ETN21), because the I/O tables can be created
through Ethernet so a serial cable isn't required and it isn't necessary to
spend extra time establishing a serial connection.

1:1 Computer-to-PLC connection 1:N Computer-to-PLC connection

CX-Programmer

CX-Programmer

series

L |
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CPU Unit CS/CJ- CS/CJ-

Ver.2.0 series series
Ethernet 1/O table not - CPU Unit I EI CPU Unit

registered Ver.2.0 Ver.2.0
E 'th> ¢ /O table. it i T I/O table not registered 4] 1/O table not registered 4 I/O table not registered
ven without an able, it is
’ | |

possible to make an online con- Ethernet

nection, create the I/O table, Even without an I/O table, it is possible to make an online
transfer the program, and per- connection, create the 1/O table, transfer the program, and
form other operations. perform other operations.

* Applicable Units: All CS/CJ-series CPU Bus Units

* Applicable computer-based Programming Devices: CX-Programmer and
CX-Protocol only

* Applicable functions: Online connections from CX-Programmer and CX-
Protocol, and online functions of the applicable CPU Units and CPU Bus
Units

Note When a CS1W-ETN21 or CJ1W-ETN21 Ethernet Unit is being used, the
Ethernet Unit's IP address is automatically set to the default value of
192.168.250.xx, where xx is the FINS node address. After connecting the eth-
ernet cable between the CX-Programmer and PLC (without making a direct
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serial connection and creating the I/O tables), manually set the computer's IP
address in the Windows Local Area Connection Properties (example:
192.168.250.55). An online connection can be established just by setting the
Ethernet Unit's IP address (192.168.250.xx) and node in the CX-Programmer.

1-6-5 Communications through a Maximum of 8 Network Levels

Previous CPU Units (Pre-Ver. 2.0 CPU Units

Note

TET
Serial

connection

With the pre-Ver. 2.0 CPU Units, it was possible to communicate through 3
network levels max. (see note), including the local network. It was not possible
to communicate through 4 or more levels.

A Gateway to the network via serial communications was not counted as a
level.

Level count =2|  TFINS Gommand |
Network 2

/ 1 destination '

AN N——

Network 1 Network 3

This connection is not counted as a network level.

CPU Unit Ver. 2.0 or Later

Summary

Note

Note

With the CPU Unit Ver. 2.0 and later CS/CJ-series CPU Units, it is possible to
communicate through 8 network levels max. (see note), including the local
network.

1. FINS commands can only be sent across up to 8 network levels when the
destination is a CPU Unit. FINS commands can be sent to other destina-
tions up to 3 network levels away.

2. This functionality is enabled only after setting routing tables with the CX-
Net in CX-Programmer version 4.0 or higher.

3. A Gateway to the network via serial communications was not counted as a
level.
Compatible Networks

Only the following 2 kinds of networks can be used when communicating
through a maximum of 8 networks. The network levels can be combined in
any order.

* Controller Link

* Ethernet
Communications are restricted to a maximum of 3 networks through
DeviceNet and SYSMAC Link networks.
Configuration of Compatible Models

All of the CPU Units must be CPU Unit Ver. 2.0 and later CS/CJ-series CPU
Units. Also, the Gateway Counter Setting must be made with the CX-Net.
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- i
count =1 count=2| |count=3 count =4
Network 2 / \\ Network 4

fffffffffffffffffff |
count = 7 | FINS command;

idestination

Network 7
Serial ; H H H
connection ‘
/\ --
/ Network 1 /\ l\}em//
This connection is not counted as a network level. Network 8
Internal Structure The Gateway Counter (GCT) is in the FINS header of the FINS command/

response frame. This counter value is decremented (-1) each time a network
level is crossed.

FINS Command Frame

FINS header Command code Text

‘ ICF ‘ RSV ‘ GCT ‘

I

GCT (Gateway counter: Number of allowed bridge passages)

The standard setting is 02 hex when sending, but this value can be
user-set from 07 hex.
The count is decremented by one each time a network level is passed.

Example:

At this point, the gateway counter = 6 hex At this point, the gateway counter = 4 hex

source L : Network 2

>
FINS command

Network 4

i i
\JFINS command \ I FINS commandlm\_/
Network 1 Network 3 Network 8
At this point, the gateway counter = 7 hex At this point, the gateway counter = 5 hex At this point, the gateway counter = 0 hex
Operating Procedure There is no special procedure that must be performed for CS/CJ-series CPU

Units Ver. 2.0 or later. Just set normal routing tables to enable communicating
across up to 8 network levels.

Note 1. When using communications only for up to 3 network levels, the CS/CJ-se-
ries CPU Units Ver. 2.0 or later can be used together with other CPU Units.
When using communications for to 4 to 8 network levels, use only CS/CJ-
series CPU Units Ver. 2.0 or later. Other CPU Units cannot be used. Rout-
ing errors (error codes 0501 to 0504 hex) may occur in the relaying PLCs,
preventing a FINS response from being returned.

2. With CS/CJ-series CPU Units with unit version 2.0 or later, the Gateway
Counter (GCT: Number of allowed bridge passes) for FINS command/re-
sponse frames is the value decremented from 07 hex (variable). (In earlier
versions, the value was decremented from 02 hex.) With unit version 3.0
or later, the default GCT for FINS command/response frames is the value
decremented from 02 hex. CX-Net can be used to select 07 hex as the val-
ue from which to decrement.

3. Do not use the Gateway Counter (GCT: Number of allowed bridge passes)
enclosed in the FINS header of the FINS command/response frame in ver-
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ification checks performed by user applications in host computers. The
GCT inthe FINS header is used by the system, and a verification error may
occur if it is used to perform verification checks in user applications, partic-
ularly when using CS/CJ-series CPU Units with unit version 2.0 or later.

1-6-6 Connecting Online to PLCs via NS-series PTs

Summary The CX-Programmer can be connected online to a PLC connected via a serial
line to an NS-series PT that is connected to the CX-Programmer via Ethernet
(see note 2). This enables uploading, downloading, and monitoring the ladder
program and other data.

CX-Programmer Connect online to PLC #1 to enable

(Example IP address: 192.168.0.1) programming, monitoring, and other operations.
NS-series PT
(Example IP address: PLC #1
192.168.0.22)
CS/CJ-series
»U| | CcPU Unit Ver. 2.0
I | it
1:N NT Link
Ethernet (See note 1.) (Example network address: 111)

(Example network address: 1)

Note 1. The NS-series PT must be version 3.0 or higher and the CX-Programmer
must be version 3.1 or higher.
2. Connection is not possible through an NS-series PT connected serially to
the CX-Programmer.

Connection Method In CX-Programmer, open the Change PLC Window and set the Network Type
to Ethernet. Click the Settings Button and set the IP address of the NS-series
PT on the Driver Tab Page. Also make the following settings on the Network
Tab Page.

* FINS Source Address
Set the local network address of the NS-series PT for the Network (exam-
ple network address: 1).

* FINS Destination Address
Network: Set the address to 111 if the PLC is connected to serial port A
on the NS-series PT and to 112 if it is connected to serial port B.
Node: Always set to 1

* Frame Length: 1,000 (See note.)

* Response Timeout: 2

Note Do not set the frame length higher than 1,000. If any higher value is used, the
program transfer will fail and a memory error will occur.
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1-6-7 Setting First Slot Words

Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With CX-Programmer Ver. 3.0 or lower, only the first addresses on Racks
could be set. The first address for a slot could not be set.

First addresses on Racks

Example:
Rack No. First address
CX-Programmer CPU Rack | 100
Ver. 3.0 or earlier Rack 1 0
Rack 2 200
Rack 3
Rack 4
Rack 5
| * | \. |Rack 6
Rack 7

CIO 0100

CPU Rack slot — 0 1 2
| 0
0

Rack 1 slot — %
Rack 2 slot — 01 2 - CIO 0200

Summary Starting with CX-Programmer Ver. 3.1, the first addresses for slots can be set
when editing the 1/O tables for CS/CJ-series CPU Units (CS1D CPU Units for
Single-CPU Systems, and CS1-H, CJ1-H, and CJ1M CPU Units). The first
address can be set for up to eight slots. (See note.)

CIO 0000

CX-Programmer Ver. 3.1 or Higher

Note This function is supported only for CS1-H/CJ1-H CPU Units manufactured on
June 1, 2002 or later (lot number 020601 L1CICIC] or later). It is supported for all
CJ1M CPU Units regardless of lot number. It is not supported for CS1D CPU
Units for Duplex CPU Systems.

Operating Procedure Select Option - Rack/Slot Start Addresses in the PLC IO Table - Traffic Con-
troller Window. This command will enable setting both the first Rack
addresses and the first slot addresses.
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ME|

E% MewProject
- B0 MewPLC1 [G51G-H] Offline
=

Project §

T | PLG IO Table - MNewPLCT
Eile

Optiong

=10l x|

Start Add YpE

—Start Addresses Setttings

" Rack Start Addresses Settings
(* Slot Start Addresses Settings!

[_oc 1|

Cancel |

1G-H-CPL Oftline

7

Select Option - Raclelot Start Addresses.

—Slot Start Addresses

Fiack Slot

[T

ot U0

Start Address A
i)

Edit

Delete |

o T

Cancel |

This function can be used, for example to allocate fixed addresses to Input
Units and Output Units. (With CQM1H PLCs, input bits are from IR 000 to
IR 015 and output bits are from IR 100 to IR 115. First slot addresses can be
set when replacing CQM1H PLCs with CS/CJ-series PLCs to reduce conver-

sion work.)

CX-Programmer /

Ver. 3.2 or higher

First slot addresses

Up to 8 settings

can be made.

Example:

Rack No. Slot No.

CPU Rack Slot No. 00 100
CPU Rack Slot No. 02 0
Rack 1 Slot No. 00 102
Rack 1 Slot No. 02 1
Rack 2 Slot No. 00 105
Rack 2 Slot No. 01 5

CPU Rack slot

Rack 1 slot

Rack 2 slot

=R

01 2
=) E]’
0

—

01234i

>

—

01 2 —
/

CIO 0100
CIO 0000

ClO 0102
CIO 0001

CIlO 0105
CIO 0005

Note The first address settings for Racks and slots can be uploaded/downloaded
from/to the CPU Unit.
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CPU Unit Ver. 2.0 or Later and CX-Programmer Ver. 4.0 or Higher

Summary

When using CX-Programmer Ver.4.0 or higher with CPU Unit Ver. 2.0 or later,

the first address can be set for up to 64 slots.

Note This function is supported only for CS1-H, CJ1-H, and CJ1M CPU Units
Ver. 2.0 or later. It is not supported for CS1D CPU Units for Duplex-CPU Sys-

tems.

CX-Programmer /

Ver. 4.0 or higher

First slot addresses
Example:

Rack No.

Slot No.

CPU Rack

Slot No. 00

100

CPU Rack

Slot No. 02

CPU Unit Ver. 2.0
or higher

Rack 1

Slot No. 00

102

Rack 1

Slot No. 02

Rack 2

Slot No. 00

105

Rack 2

Slot No. 01

Rack 7

Slot No. 01

50

CPU Rack slot— 012
. zilil—

Rack 1 slotr 012 3 4
P 0

L =

>

Rack 2 slot+ ?/

Rack 7 slot :@i

1-6-8 Automatic Transfers at Power ON without a Parameter File

Previous CPU Units (Pre-Ver. 2.0 CPU Units

50

CIO 0100
CIO 0000

CIO 0102

CIO 0105
CIO 0005

CIO 0155
CIO 0050

Up to 64 settings
can be made.

Previously with the CS/CJ-series CPU Units, both the program file for auto-
matic transfer at power ON (AUTOEXEC.OBJ) and the parameter file for auto-
matic transfer at power ON (AUTOEXEC.STD) had to be stored on the
Memory Card to enable automatic transfers to the CPU Unit at power ON.
Also, the parameter file for automatic transfer at power ON (AUTOEXEC.STD)
could not be created without the actual PLC (regardless of whether it was
made in online operations from the CX-Programmer or a Programming Con-

sole or by using the easy backup operation).

Even if a program file (.OBJ) was created offline without the actual PLC and
then sent to a remote PLC as an email attachment, the program file could not
be transferred to the CPU Unit without a Programming Device.
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Personal ) ) )
computer Local site (no Programming Device)
CPU Unit Program cannot be transferred
Mail (see note).
IIIE Program file
(AUTOEXEC.OBJ)
Mail Internet Note: Transfer is not possible because
there is no parameter file
(AUTOEXEC.STD).
Program file (.OBJ) sent
as mail attachment.

CPU Unit Ver. 2.0 or Later

Summary With CS/CJ-series CPU Unit Ver. 2.0, the user program can be automatically
transferred to the CPU Unit at power ON without a parameter file (.STD) if the
name of the program file (.OBJ) is changed to REPLACE.OBJ on the CX-Pro-
grammer and the file is stored on a Memory Card. If data files are included
with the program file using this function, the following data file names are
used: REPLACE.IOM, REPLCDM.IOM, REPLCE[.IOM.

Note 1. If the Memory Card contains a REPLACE.OBJ file, any parameter file on
the Memory Card will not be transferred.
2. If the Memory Card contains both a REPLACE.OBJ file and a AUTOEX-
EC.OBJ file, neither will be transferred.

Personal
computer Remote site (no Programming Device)

CPU Unit Program can be transferred

Mail (see note).
a
0 REPLACE.OBJ

Note: Transfer is possible even
without a parameter file
(AUTOEXEC.STD).

Internet

Program file created on CX-
Programmer (see note), file name
changed to REPLACE.OJB, and
file sent as mail attachment.

Note With CX-Programmer Ver. 3.0 or higher, a program file (.OBJ) can be created
offline and saved on a computer storage media. Select Transfer - To File
from the PLC Menu. This enable creating a program file offline without a PLC
so that the name can be changed to enable sending the program file.

1-6-9 Operation Start/End Times

Previous CPU Units (Pre-Ver. 2.0 CPU Units)

The time that operation started and the time operation ended were not stored
in the CPU Unit.

CPU Unit Ver. 2.0 or Later

The times that operation started and ended are automatically stored in the
Auxiliary Area.
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* The time that operation started as a result of changing the operating
mode to RUN or MONITOR mode is stored in A515 to A517 of the Auxil-
iary Area. The year, month, day, hour, minutes, and seconds are stored.

* The time that operation stopped as a result of changing the operating
mode to PROGRAM mode or due to a fatal error is stored in A518 to
A520 of the Auxiliary Area. The year, month, day, hour, minutes, and sec-
onds are stored.

This information simplifies managing PLC System operating times.

1-6-10 Automatic Detection of I/0 Allocation Method for Automatic
Transfer at Power ON

Previous CPU Units (Pre-Ver. 2.0 CPU Units)
Previously with the CJ-series CPU Units, when a parameter file for automatic
transfer at power ON (AUTOEXEC.STD) was recorded in a Memory Card, the
user-set I/O allocation method was automatically used when an automatic
transfer at power ON was executed from the Memory Card, and I/O was allo-
cated according to the parameter file for automatic transfer at power ON. As a
result, the following case occurred:

1,2,3... 1. In an office where Units were not mounted, the CX-Programmer was con-
nected online to just the CPU Unit, and files for automatic transfer at power
ON were created (without creating/transferring I/O tables).

2. These files for automatic transfer at power ON were then saved in the
Memory Card, which was then taken to the remote site where automatic
transfer at power ON was executed.

3. When automatic transfer at power ON was executed, 1/O tables were cre-
ated based on the parameter file for automatic transfer at power ON saved
in the Memory Card (i.e., the file created when Units were not mounted to
the PLC). As a result, the registered 1/O tables did not match the Units ac-
tually mounted in the CPU Unit, causing an I/O setting error.

Office Remote site

. . Units are mounted
Create program files for automatic

transfer at power ON I I/0 not allocated according to settings in mounted Units

(AUTOEXEC.OBJ) and parameter User-set I/0 allocation
files for automatic transfer at 0 ) .
power ON (AUTOEXEC.STD). Program file for automatic
0 . B/ transfer at power ON
CX-Programmer — I‘_—J (AUTOEXEC.OBY)

.

) Mis-match Parameter file for automatic

(See note.) transfer at power ON
Memory Card (AUTOEXEC.STD)

Note: The parameter file for automatic transfer

Program file for automatic

transfer at power ON 0 CJ-series CPU Unit at pow?r O’: t(:.UI?E.XEC'SID) Iils tod
. ) present, and this file is used to allocate
: i ] instead of the 1/O allocations in the
(AUTOEXEFE; OBJ)t e t t 0 Automatic I/O allocation at startup /O i d of the 1/O all ) in th
arameter file for automatic mounted Units.
transfer at power ON Units not mounted.
(AUTOEXEC.STD)
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CPU Unit Ver. 2.0 or Later

Overview
With CJ-series CPU Unit Ver. 2.0 or later, the 1/O allocation method that was
used (automatic 1/O allocation at startup or user-set I/O allocation) is recorded
in the parameter file for automatic transfers at power ON (AUTOEXEC.STD),
and when automatic transfer at power ON is executed from the Memory Card,
the recorded method is automatically detected and used to create the I/O
tables.

* When the parameter file for automatic transfer at power ON is created
using automatic 1/O allocation at startup, the 1/O tables in the parameter
file for automatic transfer at power ON in the Memory Card are disabled,
and 1/O is allocated using automatic I/O allocation at startup from the
actual mounted Units.

* When the parameter file for automatic transfer at power ON is created
using user-set I/O allocation, the 1/O tables in the parameter file for auto-
matic transfer at power ON in the Memory Card is enabled, and the regis-
tered I/O tables are transferred to the CPU Unit.

Office Remote site

Create program files for automatic transfer Units mounted.

at power ON (AUTOEXEC.OBJ) and {1 1/Ois allocated according to settings in mounted Units.
parameter files for automatic transfer CJ1-H, CJ1M CPU Unit with Unit Ver. 2.0 or higher.
at power ON (AUTOEXEC.STD). 0 Program file for automatic
0 transfer at power ON 4 Automatic I/0
CX-Programmer < ) (AUTOEXEC.OBJ) allocation at
Moboh 4 startup
See note.) Parameter file for automatic
Memory Card transfer at power ON
(AUTOEXEC.STD)

Program file for automatic ) /

transfer at power ON 0 CJ1-H, CJ1M CPU Unit

(AUTOEXEC.OBJ) 0 with Unit Ver. 2.0 or higher.
Parameter file for automati(i’/ Automatic 1/O allocation at startup
transfer at power ON . Parameter file for automatic transfer at power ON
(AUTOEXEC.STD) Units not mounted. (AUTOEXEC.STD)

Note: The parameter file for automatic transfer at power ON
(AUTOEXEC.STD) is present, but I/O is allocated by
the 1/O allocations in the mounted Units.

As a result, in the above diagram for example, files for automatic transfer at
power ON are created in an office where the Units are not mounted. The files
are then saved in a Memory Card, which is taken and installed in a CJ-series
CPU Unit at the remote site, where automatic transfer at power ON is exe-
cuted and /O is allocated according to the I/O allocations in the mounted Unit
using the method recorded in the Memory Card.

1-6-11 New Application Instructions

The following instructions have been added. Refer to the Programming Man-
ual (W340) for details.

e Multiple Interlock Instructions:
MULTI-INTERLOCK DIFFERENTIATION HOLD (MILH(517)), MULTI-
INTERLOCK DIFFERENTIATION RELEASE (MILR(518)), and MULTI-
INTERLOCK CLEAR (MILC(519))

« TIME-PROPORTIONAL OUTPUT (TPO(685))
« GRAY CODE CONVERSION (GRY/(474))
« COUNTER FREQUENCY CONVERT (PRV2(883)) (CJ1M CPU Unit only)
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e Combination Instructions:
TEN KEY INPUT (TKY(211)), HEXADECIMAL KEY INPUT (HKY(212)),
DIGITAL SWITCH INPUT (DSW(213)), MATRIX INPUT (MTR(210)), and
7-SEGMENT DISPLAY OUTPUT (7SEG(214))

» Time Comparison Instructions: =DT, <>DT, <DT, <=DT, >DT, >=DT

* Explicit Message Instructions:
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))

* EXPANDED BLOCK COMPARE (BCMP2(502)) (This instruction, previ-
ously supported by only the CJ1M PLCs, is now supported by the CS1-H
and CJ1-H.)

* INTELLIGENT I/O READ (IORD(222)) and INTELLIGENT I/O WRITE
(IOWR(223)) (These instructions could previously be used only for Spe-
cial I/0O Units, but they can now be used to read and write data for CPU
Bus Units.)

1-7 CJ1-H-R, CJ1-H, CJ1M, and CJ1 CPU Unit Comparison
Iltem CJ1-H-R CPU CJ1-H CPU Unit CJ1M CPU Unit CJ1 CPU Unit
Unit
CJ1H-CPU6[H-R | CJ1H-CPU6[H | CJ1G-CPU4[H | CJ1M-CPU2(/1[] CJ1G-CPU4L]
Instruc- Basic LD 0.016 us 0.02 us 0.04 us 0.10 us 0.08 us
tlon exe- | Instructions o 0.016 us 0.02 s 0.04 s 0.35 s 0.21 s
times Special Examples
Instructions Iy Fep 2401 s 3001 s 3801 s 650.2 us 633.5 us
(for 1,000 words) | (for 1,000 words) | (for 1,000 words) | (for 1,000 words) (for 1,000 words)
BSET 140.2 us 200.1 us 220.1 us 400.2 us 278.3 us
(for 1,000 words) | (for 1,000 words) | (for 1,000 words) | (for 1,000 words) (for 1,000 words)
BCD 7.6 ps min. 8.2 us min. 8.4 pus min. e CPU11/21 14.0 ps min.
arithmetic 21.5 us min.
e Other CPU Units
18.9 us min.
Binary 0.18 us min. 0.18 us min. 0.20 us min. 0.30 us min. 0.37 us min.
arithmetic
Floating- | 0.24 us min. 8.0 us min. 9.2 us min. e CPU11/21 10.2 us min.
point math 15.7 ps min.
¢ Other CPU Units
13.3 us min.
SBS/RET |1.33us 212 us 3.56 us 3.84 us 37.6 us
Overhead time Normal mode: Normal mode: 0.5ms e CPU11/21 0.5 ms
0.13ms 0.3 ms 0.7 ms
Parallel mode: Parallel mode: o Other CPU Units
0.28 ms 0.3 ms 0.5ms
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Item

CJ1-H-R CPU CJ1-H CPU Unit CJ1M CPU Unit CJ1 CPU Unit
Unit
CJ1H-CPU6H-R | CJ1H-CPU6[H | CJ1G-CPU4[H | CJ1M-CPU2(/1J CJ1G-CPU4]

function)

button on front panel). This is very effective when replacing Units. Backup data
includes scan lists for DeviceNet Units, protocol macros for Serial Communica-
tions Units, etc.

Execution | CPU execution process- | Any of the following four modes: Either of following two modes:
timing ing modes 1. Normal (instructions and peripheral servicing per- 1. Either of following two modes: Normal
formed consecutively) (instructions and peripheral servicing
2. Peripheral Servicing Priority Mode (instruction execu- performed consecutively)
tion interrupted to service peripherals at a specific 2. Peripheral Servicing Priority Mode
cycle and time; consecutive refreshing also per- (instruction execution interrupted to
formed) service peripherals at a specific cycle
3. Parallel Processing Mode with Synchronous Memory and time; consecutive refreshing also
Access (instruction executed and peripheral services performed)
in parallel while synchronizing access to I/O memory)
4. Parallel Processing Mode with Asynchronous Memory
Access (instruction executed and peripheral services
in p)arallel without synchronizing access to 1/O mem-
ory
CPU Bus | Data links | During I/O refresh period or via special CPU BUS UNIT I/O REFRESH instruc- | During I/O
gg:t spe DeviceNet tion (DLNK(226)) refresh period
refreshing | remote /O
Protocol
macro
send/
receive
data
Refreshing of CIO and
DM Areas words allo-
cated to CPU Bus Unit
Tasks Cyclic execution of Supported. Not supported.
interrupt tasks via (Up to 256 extra cyclic tasks, increasing the total number of cyclic tasks to 288 | (No extra cyclic
TKON instruction max.) tasks; 32 cyclic
(called “extra cyclic tasks max.)
tasks”)
Independent/shared Supported. Not supported.
specifications for index | The time to switch between tasks can be reduced if shared registers are used. | (Only indepen-
and data registers dent registers for
each task.)
Initialization when tasks | Supported. Only Task Flag
are started Task Startup Flags supported. for first execu-
tion.
Starting subroutines Global subroutines can be defined that can be called from more than one task. | Not supported.
from multiple tasks
Scheduled interrupt 0.2mst0999.9ms | 1 ms to 9,999 ms (in increments of | 0.5 mst0999.9 ms |1 mst09,999 ms
interval for scheduled  |(in increments of |1 ms) or 10 ms to 99,990 ms (in (in increments of (in increments of
interrupt tasks 0.1 ms), 1 msto increments of 10 ms) 0.1 ms), 1 ms to 1 ms) or 10 ms
9,999 ms (in incre- 9,999 ms (inincre- | t0 99,990 ms (in
ments of 1 ms), or ments of 1 ms), or increments of
10 ms to 99,990 10 ms t0 99,990 ms | 10 ms)
ms (in increments (in increments of
of 10 ms) 10 ms)
Interrupt For Any instruction that is being executed is interrupted when interrupt task conditions are met to start
task execu- | instruc- the interrupt task. If the cyclic task (including extra cyclic tasks) accesses the same data area
tion timing | tions other | words as the instruction that was interrupted, data may not be concurrent. To ensure data concur-
during than the rency, the DI and El instructions must be used to disable and enable interrupts during a specific
instruction | following | part of the program.
execution | ones
For BIT Interrupt tasks are started only after execution of the instruction has been com-
COUNTE | pleted, ensuring data concurrency even when the same data area words are
R (BCNT) |accessed from the instruction and the interrupt task.
or BLOCK
TRANS-
FER
(XFER)
instruc-
tions
Debug- Backup to Memory In addition to the data listed at the right, data from Units mounted to the CPU Only the user
ging Cards (simple backup Rack or Expansion Racks can also be backed up to the Memory Card (via push- | program, param-

eters, and I/O
memory in the
CPU Unit.

Automatic user program
and parameter area
backup to flash memory

Supported (enabling battery-free operation without a Memory Card)

The user program and parameter area data are automatically backed up the
flash memory whenever they are transferred to the CPU Unit from the CX-Pro-
grammer, file memory, etc.

Not supported.
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stack counts with table
processing instructions

ltem CJ1-H-R CPU CJ1-H CPU Unit CJ1M CPU Unit CJ1 CPU Unit
Unit
CJ1H-CPU6[H-R | CJ1H-CPU6[H | CJ1G-CPU4[H | CJ1M-CPU2(/1[] CJ1G-CPU4]
1/0 tables | Detailed information on | Detailed I/O table error information is stored in A261 whenever the 1/O tables Not supported.
1/0 table creation errors | cannot be created for any reason.
Displaying presence of | It's possible to confirm if the first rack word has been specified for the system on | Not supported.
first rack word setting the Programming Console display.
on Programming Con- | The first rack word is specified from the CX-Programmer, making it previously
sole impossible to confirm the setting from the Programming Console.
Built-in 1/0 Not supported. CJ1M-CPU2L] Not supported.
Serial PLC Link Not supported. Supported. Not supported.
Scheduled interrupts set in incre- Supported. Not supported. Supported. Not supported.
ments of 0.1 ms
Battery CPM2A-BATO1 CJ1W-BATO1 CPM2A-BATO1
Opera- CPU Unit startup Starting or not starting (standby) the CPU Unit in MONITOR or RUN mode even | CPU Unit
tion when if a Unit has not completed startup processing can be specified in the PLC standby (fixed)
Unit Setup.
doesn’t
complete
startup
process
Sequence | Differentiated LD NOT, | Supported. Not supported.
instruc- AND NOT, and OR NOT (The same
tions instructions results can be
achieved by
combining differ-
entiated LD,
AND, and OR
instructions with
the NOT instruc-
tion.)
OUTB, SETB, and Supported. Not supported.
RSTB instructions to
manipulate individual
bits in DM and EM Area
words
Timer/ TIMU (0.1-ms, BCD), Supported. Not supported.
counter TIMUX (0.1-ms, binary), | Either BCD or
instruc- TMUH (0.01-ms, BCD), | binary can be
tions TMUHX (0.01-ms, selected (with CX-
binary) Programmer Ver.
7.1 or higher).
Format for updating Supported. BCD only
PVs for TIM, TIMH, Either BCD or binary can be selected (with CX-Programmer Ver. 3.0 or higher).
TMHH, TTIM, TIML,
MTIM, CNT, CNTR,
CNR, TIMW, TMHW,
CNTW instructions
Special 32-bit signed data line | Supported. Not supported.
math coordinates and X axis
instruc- starting point specifica-
tions tion for APR instruction
Floating- | High-speed trigonomet- | Supported (with Not supported.
point deci- | ric functions: SINQ, CX-Programmer
mal COSQ, and TANQ Ver. 7.1 or higher).
instruc- instructions
tions Single-precision calcu- | Supported (enabling standard deviation calculations). Not supported.
lations and conversions
Conversions between Supported. Not supported.
single-precision float- Floating point can be converted to ASCII for display on PTs.
ing point and ASCII ASCII text strings from measurement devices can be converted to floating-point
decimal for use in calculations.
Double-precision calcu- | Supported (enabling high-precision positioning). Not supported.
lations and conversions
Text Text string and table Data processing can be performed normally or in the background (specified for | Normal process-
string, data processing instruc- | each instruction). ing only.
table tion execution (Using time slices to process instruction over several cycles reduces the effect
ga{a, ?Pf? of these instructions on the cycle time.).
inasﬁusc_l Stack insertions/dele- Supported. Not supported.
tions tions/replacements and | Effective for tracking workpieces on conveyor lines.
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tion of the following instructions.
TIM, TIMH, TMHH, CNT, IL, ILC, JMPO, JMEO, XCHG, XCGL, MOVR, symbol
comparison instructions, CMP, CMPL, CPS, CPSL, TST, TSTN, STC, and CLC.

ltem CJ1-H-R CPU CJ1-H CPU Unit CJ1M CPU Unit CJ1 CPU Unit
Unit
CJ1H-CPU6[H-R | CJ1H-CPU6[H | CJ1G-CPU4[H | CJ1M-CPU2[J/1[] CJ1G-CPUA4L]
Data con- | PID with autotuning Supported (eliminating the need to adjust PID constants). Not supported.
trol
instruc-
tions
Subrou- | Global subroutines Supported (GSBS, GSBN, and GRET instructions) Not supported.
tine Enables easier structuring of subroutines.
instruc-
tions
Failure Error log storage for Supported. Not supported.
diagnosis FAL can be executed without placing an entry in the error log. (Only system FAL
instruc- errors will be placed in the error log.)
tions Error simulation with Supported. Not supported.
FAL/FALS Fatal and nonfatal errors can be simulated in the system to aid in debugging.
Data com- | AREA RANGE COM- Supported. Not supported.
parison PARE (ZCP) and DOU-
instruc- BLE RANGE
tions COMPARE (ZCPL)
Index reg- | Program and real I/O CVM1/CV-series real I/O memory addresses can be converted to CJ-series Not supported.
ister real I/ | memory address com- | addresses and placed in index registers or CJ-series real I/O memory
Oaddress | patibility with CVM1/CV- | addresses in index registers can be converted to CVM1/CV-series addresses.
conver- series PLCs
sion for
CVvM1/cV
Condition | Compatibility with Condition Flag status can be saved or loading using the SAVE CONDITION Not supported.
Flag sav- | CVM1/CV-series PLCs | FLAGS (CCS) and LOAD CONDITION FLAGS (CCL) instructions, enabling
ing and applications where Condition Flag status must be passed between different pro-
loading gram locations, tasks, or cycles.
Disabling power interruptions in pro- | Supported. Not supported.
gram sections Instructions between DI and El are executed without performing power OFF pro-
cessing even if a power interruption has been detected and confirmed.
Condition Flag operation The statuses of the Equals, Negative, and Error Flags are maintained for execu- | The Equals,

Negative, and
Error Flags are
turned OFF after
executing the fol-
lowing instruc-
tions.

TIM, TIMH,
TMHH, CNT, IL,
ILC, JMPO,
JMEOQ, XCHG,
XCGL, MOVR,
symbol compari-
son instructions,
CMP, CMPL,
CPS, CPSL,
TST, and TSTN.
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1-8 Function Tables

The following tables list functions for the CJ-series CPU Units (including the

CJ1, CJ1M, and CJ1-H CPU Units).

1-8-1 Functions Arranged by Purpose
Purpose Function Manual Reference
Basic Opera- Studying system configura- | --- Operation SECTION 2
tion and Sys- tion Manual Specifica-
tem Design tions and
System
Configura-
tion
Studying 1/0 allocations - .- SECTION 8
I/O Alloca-
tions
Installation size . - 5-2-3
Assembled
Appear-
ance and
Dimensions
Installation methods . - 5-2 Installa-
tion
Setting DIP switches L - 3-1-2 Com-
ponents
Setting the PLC Setup - 7-1 PLC
Setup
Using Auxiliary Bits . - Appendix B
CJ1M CPU
Unit Built-in
I/0 Specifi-
cations and
9-11 Auxil-
iary Area
Studying the cycle time - Parallel Pro-
cessing
Mode (CJ-H
CPU Units
Only)
Troubleshooting - 11-2-5 Error
Messages
Structured Standardizing programsas . Program with tasks to divide the pro- | Programming | 4-1 Tasks
Programming modules. gram, use function blocks (FBs), spec- | Manual
Developing a program with ify symbols, and define local and (W394)
several programmers work- global symbols.
ing in parallel. Use ST (Structured Text) language.
Making the program easier
to understand.
Creating step programs. . Use the step instructions. Instructions Step Pro-
Reference gramming
Manual Instructions
Using BASIC-like mne- . Use the block programming instruc- (W340) Block Pro-
monic instructions to pro- tions. gramming
gram processes that are Use ST (Structured Text) language. Instructions

difficult to enter in the lad-
der diagram format (such
as conditional branches

and loops).
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switching to PLC memory
address specification.

indirectly address data area
addresses.

The Index Registers are very useful in
combination with loops, increment
instructions, and table data process-
ing instructions. The auto-increment,
auto-decrement, and offset functions
are also supported.

Purpose Function Manual Reference
Simplifying Creating looped program Use FOR(512) and NEXT(513) or Instructions Sequence
the Program  sections. JMP(004) and JME(005). Reference Control
Manual Instructions
(W340)
Indirectly addressing DM All words in the DM and EM Areas can | Programming | 6-2 Index
words. be indirectly addressed. Manual Registers
Simplifying the program by Use Index Registers as pointers to (W394)

Consolidating instruction
blocks with the same pat-
tern but different addresses
into a single instruction
block.

Use function blocks (FBs).

CX-Programmer Operation
Manual Function Blocks

(W438)

Use MCRO(099). Instructions MCRO(099)
Reference in the Sub-
Manual routine
(W340) Instructions
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Purpose Function Manual Reference
Managingthe Reducing the cycletime. . e Use tasks to put parts of the pro- | Programming | 6-1 Cycle
Cycle Time gram that don’t need to be executed | Manual Time/High-

into “standby” status. (W394) speed Pro-
* Use JMP(004) and JME(005) to cessing
jump parts of the task that don’t
need to be executed.
» Convert parts of the task to subrou-
tines if they are executed only under
particular conditions.
e Disable a Unit's Special I/O Unit
refreshing in the PLC Setup if it isn’t
necessary to exchange data with
that Special I/0 Unit every cycle.
* Setting index and data registers to
be shared by all tasks when these
registers are not being used.
Setting a fixed (minimum) __  Set a minimum cycle time in the PLC
cycle time. Setup.
* Variations in I/O

response times can be

eliminated by suppress-

ing processing variations.

Setting a maximumcycle | Set a maximum cycle time (watch Operation 7-1 PLC

time. cycle time) in the PLC Setup. If the Manual Setup

(Generating an error for a cycle time exceeds this value, the

cycle time exceeding the Cycle Time Too Long Flag (A40108)

maximum.) will be turned ON and PLC operation

will be stopped.

Reducing the I/O response | Use immediate refreshing or Programming | 6-1 Cycle

time for particular I/O IORF(097). Manual Time/High-

points. (W394) speed Pro-
cessing

Finding I/O refresh times | --- Operation Parallel

for individual Units Manual Processing
Mode (CJ-H
CPU Units
Only)

Studying the /O response | --- 10-4-6 I/O

time Response
Time

Finding the increase in the . - 10-4-5

cycle time for online editing Online Edit-
ing Cycle
Time Exten-
sion
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Purpose Function Manual Reference
Using Inter-  Monitoring operating sta- Use a scheduled interrupt task. Programming | 4-3 Inter-
rupt Tasks tus at regular intervals. Manual rupt Tasks
* Monitoring operating sta- (W394)
tus at regular intervals.
Issuing an interrupt to the Use a Serial Communications Units
CPU when data is received and external interrupt task.
through serial communica-
tions.
Performing interrupt pro- Use an /O interrupt task.
cessing when an input
goes ON.
e Executing processing
immediately with an
input.
Executing an emergency Use a power OFF interrupt task.
interrupt program when the Enable the power OFF interrupt task
power supply fails. in the PLC Setup.
Studying the interrupt Operation 10-4-7 Inter-
response time Manual rupt
Response
Times
Knowing the priority of Programming | 4-3-2 Inter-
interrupt tasks Manual rupt Task
(W394) Priority
Data Pro- Operating a FIFO or LIFO Use the stack instructions (FIFO(633) | Instructions Table
cessing stack. and LIFO(634)). Reference Processing
Performing basic opera- Use range instructions such as Manual Instructions
tions on tables made up of MAX(182), MIN(183), and (W340)
1-word records. SRCH(181).
Performing complex opera- Use Index Registers as pointers in
tions on tables made up of special instructions.
1-word records.
Performing operations on Use Index Registers and the record- | Programming | 6-2 Index
tables made up of records table instructions. Manual Registers
longer than 1 word. (W394)
(For example, the tempera-
ture, pressure, and other
manufacturing settings for
different models of a prod-
uct could be stored in sepa-
rate records.)
System Monitoring several differ- Multiple serial ports can be installed | Operation 2-5
Configura- ent kinds of devices with Serial Communications Units Manual Expanded
tion and through the RS-232C port. (protocol macros). System
Serial Com- Configura-
munications tion
Changing protocol during Use STUP(237), the CHANGE Instructions Serial Com-
operation (from a modem SERIAL PORT SETUP instruction. Reference munica-
connection to host link, for Manual tions
example). (W340) Instructions

61




Function Tables

Section 1-8

Purpose Function Manual Reference
Connecting  Connecting a Programming . Connect to the peripheral port with pin | Operation 3-3 Pro-
Program- Console. 4 of the CPU Unit’s DIP switch OFF. | Manual gramming
ming Devices " Gonnecting a Programming Connect to the peripheral port with pin Devices
Device (e.g., the CX-Pro- 4 of the CPU Unit’s DIP switch OFF or
grammer). with pin 4 ON and the communica-
tions mode set to “peripheral bus”
under Peripheral Port settings in the
PLC Setup.
Connect to the RS-232C port with pin
5 of the CPU Unit’s DIP switch ON or
with pin 5 OFF and the communica-
tions mode set to “peripheral bus”
under RS-232C Port settings in the
PLC Setup.
Connecting a host com- Connect to the RS-232C port or 2-5
puter. peripheral port. (Set the communica- Expanded
tions mode to “host link” in the PLC System
Setup.) Configura-
Connecting a PT. Connect to the RS-232C port or tion
peripheral port. (Set the communica-
tions mode to “NT Link” in the PLC
Setup.)
Set the PT communications settings
for a 1:N NT Link.
Connecting a standard Connect to the RS-232C port.
serial device to the CPU (Set the communications mode to “no-
Unit (no-protocol mode). protocol” in the PLC Setup.)
Controlling Turning OFF all outputs on Turn ON the Output OFF Bit Programming | 6-4-2 Load
Outputs basic Output Units and (A50015). Manual OFF Func-
High-density Output Units (W394) tions
(a type of Special I/0O Unit).
Maintaining the status of all Turn ON the IOM Hold BIt (A50012). 6-4-1 Hot
outputs on Output Units Start/Hot
when PLC operation stops Stop Func-
(hot start). tions
Controlling Maintaining the previous Turn ON the IOM Hold BIt (A50012). | Programming | 6-4-1 Hot
I/O Memory  contents of all I/O Memory Manual Start/Hot
at the start of PLC opera- (W394) Stop Func-
tion (hot start). tions
Maintaining the previous Turn ON the IOM Hold Blt (A50012)
contents of all I/O Memory and set the PLC Setup to maintain the
when the PLC is turned on. status of the IOM Hold Bit at start-up.
(IOM Hold Bit Status at Startup)
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ing the program load at the
host computer (operations
such as read, insert,
search, replace, and
exchange).

the text string processing instructions.

Performing string process-
ing operations such as
rearranging text strings.

Replacing the program without stop-
ping operation.

Use the string comparison instructions
and index registers.

Receiving data from exter-
nal devices (such as bar
code readers) through
serial communications,
storing the data in DM, and
reading just the required
string when it is needed.

Use the WRITE TEXT FILE instruction
(TWRIT(704)).

Combine the protocol macro function
with the text string processing instruc-
tions.

Purpose Function Manual Reference
File Memory  Automatically transferring Enable the “automatic transfer at Programming | SECTION 5
the program, I/O Memory, start-up” function by turning ON pin 2 | Manual File Memory
and PLC Setup from the of the CPU Unit's DIP switch and cre- | (W394) Functions
Memory Card when the ate an AUTOEXEC file.
PLC is turned on.
* Easily replacing the pro-
gram onsite.
* Operating without a bat-
tery.
Creating a library of pro- Memory Card functions (Program
grams for different pro- Files)
gram arrangements.
Creating a library of param- Memory Card functions (Parameter
eter settings for various Files)
PLC Racks and models.
Creating a library of data Memory Card functions (Data Files)
files with settings for vari-
ous PLC Racks and CPU
Bus Units.
Storing I/0 Comment data Memory Card functions
within the Memory Card. (Symbol Table Files)
Storing operating data EM File Memory Functions and the
(trend and quality data) FREAD(700)/FWRIT(701) instructions
within the CPU Unit during
program execution.
Replacing the program Memory Card functions (Program
without stopping operation. Replacement during PLC Operation)
Reading and writing 1/0 Read/write data files using instruc-
memory data with a tions in CSV or text format. Instructions 3-26 File
spreadsheet. Reference Memory
Manual Instructions
(W340)
Creating data that can be Use the WRITE TEXT FILE instruction | Instructions 3-26 File
read with a text editor. (TWRIT(704)). Reference Memory
Manual Instructions
(W340)
Text string Performing string process- * Easily replacing the program onsite. | Instructions Text String
processing ing at the PLC which was * Operating without a battery. Reference Processing
performed at the host com- . . . . Manual Instructions
puter previously and reduc- Combine the Host Link function with (W340)
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¢ Non-fatal errors (PLC
operation continues.)

* Fatal errors (PLC opera-
tion stops.)

* Not recording user-
defined alarms and errors
in the error log.

SEVERE FAILURE ALARM:
FALS(007)

Set the PLC Setup so that user-
defined FAL errors are not recorded in
the error log.

Analyzing time and logicin |

execution of an instruction
block.

FAILURE POINT DETECTION:
FPD(269)

Recording the time/date of
errors and error details.

Reading recorded error
details.

Use the error log function. Up to 20
error records can be stored.

Purpose Function Manual Reference
Maintenance Changing the program Use the online editing function from a | Programming | 7-2-3 Online
and Debug-  while it is being executed. Programming Device. Manual Editing
ging (Several instruction blocks can be (W394)
changed with CX-Programmer.)
Sampling I/O Memory data. 7-2-4 Data
* Periodic sampling Data trace at regular intervals Tracing
* Sampling once each Data trace at the end of each cycle
cycle Data trace each time that TRSM(045)
* Sampling at specified is executed
times
Confirming there are no Set the PLC Setup to specify the 6-4 Startup
errors in instruction execu- desired operating mode at start-up. Settings and
tion. (Startup Mode) Mainte-
nance
Recording the time that Read the Auxiliary Area words con- 6-4-5 Clock
power was turned on, the taining power supply information. Functions
last time that power was
interrupted, the number of —
power interruptions, and Startup Time: A510 and A511
the total PLC ON time. Power Interruption Time: A512 and
A513
Number of Power Interruptions: A514
Replacing the program Set the PLC Setup so that instruction 2-3-3
without stopping operation. errors are treated as fatal errors. Checking
Reading the time/date (Instruction Error Operation) Programs
when the user program
was changed.
Reading the time/date
when the parameter area
was changed.
Programming/monitoring Operation 2-5
the PLC remotely. Manual Expanded
» Programming or monitor- Host Link — Network Gateway func- System
ing a PLC on the network tion Configura-
through Host Link. tion
* Programming or monitor- ;
ing a PLC through Host Link through modems
modems.
Programming/monitoring Communicate with PLCs up to two
PLCs in other networks network levels away through Control-
ler Link or Ethernet.
Error Pro- Generating a non-fatal or Programming | 6-5 Diag-
cessing and fatal error for user-defined Manual nostic and
Troubleshoot- conditions. FAILURE ALARM: FAL(006) (W394) Debugging
ing Functions
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Purpose Function Manual Reference
Other Func-  Allocating words in the 1/0 Set the first word allocated to a Rack | Programming | 6-7 Other
tions Area by specifying the first by registering the I/O table from the Manual Functions
word allocated to a Rack. CX-Programmer. (Words must be allo- | (W394)
cated to Racks in the order that the
Racks are connected.)
Allocating words in the I/0 . Set the first word allocated to a slot by | Operation 8-5 Allocat-
Area freely by specifying registering the 1/0 tables from the CX- | Manual ing First
the word allocated to a slot. Programmer. Words to
Slots
Reducing input chattering . Specify the input response times for | Programming | 6-7 Other
and the effects of noise. Basic 1/O Units in the PLC Setup. Manual Functions
(Basic I/0 Unit Input Response Time) | (W394)
1-8-2 Communications Functions (Serial/Network)
Purpose Protocol: Required Equipment Reference
Monitoring from  RS-232C or RS-422/485 Host Link: 2-5 Expanded
the Host Com- Port in the CPU Unit or Serial Com- | System Con-
puter munications Unit figuration

Host Link communications from the
PLC

Network communications through
RS-232C or RS-422/485

Enclose a FINS command with a
Host Link header and terminator and
issue it from the PLC as a network
communications instruction.

Controller Link and Ethernet commu-
nications are possible through the
Host Link. (Enclose a FINS command
with a Host Link header and termina-
tor and issue it from the PLC as a net-
work communications instruction.)

Network Control system

Controller Link:
Controller Link Unit

Information sys-
tem

Ethernet: Ethernet Unit

Connecting to a
Standard Serial
Device

Creating a simple protocol

High-speed data exchange

Protocol Macros:
Serial Communications Unit

No protocol

No protocol:
CPU Unit's RS-232C port, or Protocol
Macro

Communicating

Direct access

NT Link:

between PLCs

with a PT Port in the CPU Unit or Serial Com-
munications Unit
Data Link High capacity or free word allocation Controller Link: Controller Link Unit

Data Link between PLC and computer

Controller Link:
Controller Link Unit

Message
communications
between PLCs

Normal or high capacity

Controller Link: Controller Link Unit

Information system

Ethernet: Ethernet Unit

Message
communications
between PLC
and computer

Control system

Controller Link:
Controller Link Unit

Information system

Ethernet: Ethernet Unit
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Multi-vendor capability

Purpose Protocol: Required Equipment Reference
Remote /O High-density I/O DeviceNet: 2-5-3 Com-
between PLC - DeviceNet Master Unit and required | munications
and Slaves Free word allocation Slave Units Network Sys-
tem

Analog I/O capability

Multi-level architecture

High-speed Remote I/O

CompoBus/S:
CompoBus/S Master Unit and
required Slave Units
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1-9 CJ1M Functions Arranged by Purpose

In general, CJ1M CPU Units have basically the same functions as CJ1-H
CPU Units. The functions described in the following tables are unique to the

CJ1M.
1-9-1 High-speed Processing
Purpose I/O used Function Description
Execute a special process very | Built-in Interrupt inputs | Interrupt inputs | Executes an interrupt task at the rising or
quickly when the correspond- | Inputs Oto3 (Direct mode) | falling edge of the corresponding built-in
ing input goes ON (up differen- input (CIO 2960 bits 00 to 03).
tiation) or OFF (down Use the MSKS(690) instruction to specify
differentiation). up or down differentiation and unmask the
(For example, operating a cut- interrupt.
ter when an interrupt input is
received from a Proximity Sen-
sor or Photoelectric Sensor.)
Count the input signals and Built-in Interrupt inputs | Interrupt inputs | Decrements the PV for each rising or fall-
execute a special process very | Inputs Oto3 (Counter mode) |ing edge signal at the built-in input
quickly when the count (CIO 2960 bits 00 to 03) and executes the
reaches the preset value. corresponding interrupt task when the
(For example, stopping the count reaches 0. (The counter can also be
supply feed when a preset set to increment up to a preset SV.)
number of workpieces have Use the MSKS(690) instruction to refresh
passed through the system.) the counter mode SV and unmask the
interrupt.
Execute a special process at a | Built-in High-speed High-speed Executes an interrupt task when the high-
preset count value. Inputs counters 0 and |counter inter- | speed counter's PV matches a target
(For example, cutting material 1 rupt (Target value in the registered table.
very precisely at a given value compari- | yse the CTBL(882) or INI(880) instruction
length.) son) to start target value comparison.
Execute a special process Built-in High-speed High-speed Executes an interrupt task when the high-
when the count is within a pre- | Inputs counters 0 and | counter inter- speed counter's PV is within a certain
set range. 1 rupt (Range range in the registered table.
(For example, sorting material comparison) Use the CTBL(882) or INI(880) instruction
very quickly when it is within a to start range comparison.
given length range.)
Reliably read pulses with an Built-in Quick-response | Quick-response | Reads pulses with an ON time shorter
ON time shorter than the cycle | Inputs inputs 0 to 3 inputs than the cycle time (as short as 30 us) and

time, such as inputs from a
photomicrosensor.

keeps the corresponding bit in I/O memory
ON for one cycle.

Use the PLC Setup to enable the quick-
response function for a built-in input
(CIO 2960 bits 0 to 3).
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1-9-2 Controlling Pulse Outputs

tion) during positioning.

1

dent) or PLS2(887) to
change the acceleration
rate or deceleration
rate.

Purpose I/O used Function Description
Perform simple posi- Built-in Pulse out- | Pulse output functions | The built-in outputs (bits 00 to 03 of
tioning by outputting Outputs |putsOand |, Single-phase pulse CIO 2961) can be used as pulse outputs 0
pulses to a motor driver 1 output without accel- and 1.
that accepts pulse-train eration/deceleration | Target frequency: 0 Hz to 100 kHz
inputs. Controlled by SPED. | pyty ratio: 50%
* Slngle-ph?‘se pu:se The pulse output mode can be set to CW/
ﬁ“t%‘t W'} ai:.ce €ra- | CCW pulse control or Pulse plus direction
on/deceleration control, but the same output mode must be
gi%“gggggﬁ:gﬂon used for pulse outputs 0 and 1.
rates for trapezoidal |Note The PV for pulse output 0 is stored in
form) A276 and A277. The PV for pulse
Controlled by ACC. output 1 is stored in A278 and A279.
* Single-phase pulse
output with trapezoi-
dal for (Supports a
startup frequency
and different acceler-
ation /deceleration
rates.)
Controlled by
PLS2(887).
Perform origin search Built-in Pulse out- | Origin functions (Origin | Origin search and origin return operations
and origin return opera- | Outputs |puts 0 and |search and origin can be executed through pulse outputs.
tions. 1 return) « Origin search:
To start the origin search, set the PLC
Setup to enable the origin search opera-
tion, set the various origin search parame-
ters, and execute the ORIGIN SEARCH
instruction (ORG(889)). The Unit will
determine the location of the origin based
on the Origin Proximity Input Signal and
Origin Input Signal. The coordinates of the
pulse output's PV will automatically be set
as the absolute coordinates.
e Origin return:
To return to the predetermined origin, set
the various origin return parameters and
execute the ORIGIN SEARCH instruction
(ORG(889)).
Change the target posi- | Built-in Pulse out- | Positioning with the When a positioning operation started with
tion during positioning. | Outputs |puts 0 and |PLS2(887) instruction |the PULSE OUTPUT (PLS2(887)) instruction
(For example, perform 1 is in progress, another PLS2(887) instruction
an emergency avoid can be executed to change the target posi-
operation with the Multi- tion, target speed, acceleration rate, and
ple Start feature.) deceleration rate.
Change speed in steps | Built-in Pulse out- | Use the ACC(888) When a speed control operation started with
(polyline approxima- Outputs |puts 0 and |instruction (continuous) |the ACC(888) instruction (continuous) is in
tion) during speed con- 1 to change the accelera- | progress, another ACC(888) instruction (con-
trol. tion rate or decelera- tinuous) can be executed to change the
tion rate. acceleration rate or deceleration rate.
Change speed in steps | Built-in Pulse out- | Use the ACC(888) When a positioning operation started with
(polyline approxima- Outputs |puts 0 and |instruction (indepen- the ACC(888) instruction (independent) or

PLS2(887) instruction is in progress, another
ACC(888) (independent) or PLS2(887)
instruction can be executed to change the
acceleration rate or deceleration rate.
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Purpose I/O used Function Description
Perform fixed distance | Built-in Pulse out- | Execute positioning When a speed control operation started with
feed interrupt. Outputs |puts 0 and |with the PLS2(887) the SPED(885) instruction (continuous) or
1 instruction during an ACC(888) instruction (continuous) is in
operation started with | progress, the PLS2(887) instruction can be
SPED(885) (continu- executed to switch to positioning, output a
ous) or ACC(888) (con- | fixed number of pulses, and stop.
tinuous).
After determining the Built-in Pulse out- | The positioning direc- | When operating in absolute coordinates
origin, perform position- | Outputs | puts 0 and |tion is selected auto- (with the origin determined or INI(880)
ing simply in absolute 1 matically in the absolute | instruction executed to change the PV), the
coordinates without coordinate system. CW or CCW direction is selected automati-
regard to the direction cally based on the relationship between the
of the current position pulse output PV and the pulse Output
or target position. Amount specified when the pulse output
instruction is executed.
Perform triangular con- | Built-in Pulse out- | Positioning with the When a positioning operation started with
trol. Outputs | puts 0 and | ACC(888) instruction the ACC(888) instruction (independent) or
1 (independent) or PLS2(887) instruction is in progress, triangu-
PLS2(887) instruction. | lar control (trapezoidal control without the
constant-speed plateau) will be performed if
the number of output pulses required for
acceleration/deceleration exceeds the speci-
fied target pulse Output Amount.
(The number of pulses required for accelera-
tion/deceleration equals the time required to
reach the target frequency x the target fre-
quency.)
Use variable duty ratio | Built-in PWM(891) | Control with analog Two of the built-in outputs (bits 04 and 05 of
outputs for time-propor- | Outputs | outputs O inputs and the variable |CIO 2961) can be used as PWM(891) out-
tional temperature con- and 1 duty ratio pulse output |puts 0 and 1 by executing the PWM(891)
trol. (CPU21: function (PWM(891)) instruction.
PWM out- (CPU21: bits 04 of CIO 2961 only)
put 0 only)
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1-9-3 Receiving Pulse Inputs

Purpose

110
used

Function

Description

Receive incremental rotary encode

r inputs to calculate length or position.

data (frequency mea-
surement.)

instruction

e Counting at low- |Built-in | Interrupt inputs | Interrupt inputs (Counter | Built-in inputs (bits 00 to 03 of
speed frequen- | Inputs 0to3 mode) CIO 2960) can be used as counter
cies (1 kHz max.) Max. count frequency of inputs.

1 kHz (single-phase The interrupt inputs must be set to

pulses only) in increment | counter mode.

mode or decrement mode | The PVs for interrupt inputs 0 through 3
are stored in A536 through A539,
respectively.

e Counting at high- | Built-in | High-speed High-speed counter func- | Built-in inputs (bits 02, 03, and 06 to 09
speed frequen- |Inputs |counters 0 and |tions of CIO 2960) can be used as high-
cies (30 kHz or 1 « Differential phase input | SPeed counter inputs.

60 kHz max.) (4x multiplication) The PV for high-speed counter 0 is
30 kHz (50 kHz) stored in A270 and A271. The PV for
* Pulse + direction input | high-speed counter 1 is stored in A272
60 kHz (100 kHz) and A273.
* Up/down pulse input The counters can be operated in ring
60 kHz (100 kHz) mode or linear mode.
* Increment input
60 kHz (100 kHz)
Note The figures in
parentheses are
for line driver
inputs.
Measure a workpiece's | Built-in | High-speed High-speed Counter Gate | The high-speed counter can be started
length or position. Inputs counters 0 and | Bits (bits A53108 and or stopped (PV held) from the Unit's pro-
(Start counting when a 1 A53109) gram by turning ON/OFF the High-
certain condition is speed Counter Gate Bits (bits A53108
established or pause and A53109) when the desired condi-
counting when a certain tions are met.
condition is estab-
lished.)
Measure a workpiece's | Built-in | High-speed PRV(881) (HIGH-SPEED | The PRV(881) instruction can be used
speed from its position | Inputs counter 0 COUNTER PV READ) to measure the pulse frequency.

¢ Range with differential phase inputs:
0 to 50 kHz

* Range with all other input modes:
0 to 100 kHz

PRV2(883) (COUNTER
FREQUENCY CON-
VERT) instruction

The PRV2(883) instruction can be used
to measure pulse frequency, and con-
vert the frequency to a rotational speed
(r/min.) or convert the counter PV to the
total number of revolutions (for high-
speed counters only). The result is cal-
culated from the number of pulses per
revolution.
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1-9-4 Serial PLC Link

Purpose

I/O used Function Description

Share alarm information among None. Serial PLC Links | Use the PLC Setup to set the serial communica-

multiple CJ1M CPU Units.

tions mode for the RS-232C communications
port to Serial PLC Link Polling Unit or Polled
Unit.

Connect a CJ1W-CIF11 Converter to the built-in
RS-232C port to connect multiple CPU Units via
RS-422A/485. (RS-232C can also be used for a
1:1 connection.)

In this way, up to 10 words of data can be
exchanged per CPU Unit.

When an OMRON PT is connected The PT can be connected via RS-422A/485 at
to a CJ1M CPU Unit by NT Link the Serial PLC Link, and made to communicate
(1:N mode), share the connection with the CPU Unit through a 1:N NT Link.

for the above Serial PLC Link.

Note The CJ1W-CIF11 is not insulated, so the total transmission distance for the

whole transmission path is 50 m max. If the total transmission distance is
greater than 50 m, use the insulated NT-AL0OO1, and do not use the CJ1W-
CIF11. If only the NT-ALOO1 is used, the total transmission distance for the
whole transmission path is 500 m max.

1-9-5 Comparison with the CJ1W-NC Pulse Outputs

Item

CJ1M CJ1W-NC Position Control Unit

Control method

Controlled with the ladder program's Pulse | Controlled with the Start Command Bit (Rel-
Output instructions (SPED(885), ACC(888), | ative Movement Command Bit or Absolute
and PLS2(887)). Movement Command Bit).

Changing the speed during When the SPED(885) instruction (indepen- | Override
positioning dent), ACC(888) instruction (independent),

or PLS2(887) instruction is in progress,

each instruction can be executed again to

change the speed.
Changing the speed during When the SPED(885) instruction (continu- | Override

speed control

ous) or ACC(888) instruction (continuous) is
in progress, each instruction can be exe-
cuted again to change the speed.

Jog operation

External inputs can be used in the ladder Controlled with the Jog Start Bit, Jog Stop
program to start and stop operation with the | Bit, and Direction Specification Bit.
ACC(888) instruction (continuous) and
SPED(885) instruction (continuous).

Origin search Controlled with the ladder program's Performed with the Origin Search Bit.
ORG(889) instruction.

Origin return Controlled with the ladder program's Performed with the Origin Return Bit.
ORG(889) instruction.

Teaching Not supported. Performed with the Teaching Start Bit.

Fixed distance feed interrupt

(Continuous output with posi-
tioning)

Execute positioning with the PLS2(887) Performed with the Fixed Distance Feed
instruction during a speed control operation | Interrupt Start Bit.

started with SPED(885) (continuous) or
ACC(888) (continuous).

Change the target position
during positioning.

When a PLS2(887) instruction is being exe- | Performed with the Start Command Bit (Rel-
cuted, another PLS2(887) instruction can ative Movement Command Bit or Absolute

(Multiple Start) be started. Movement Command Bit) during direct
operation.
Decelerate to a stop during Execute an ACC(888) (independent) Performed with the Decelerate to Stop Bit.

positioning.

instruction during a positioning operation
started with ACC(888) (independent) or
PLS2(887).
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Item

CJ1M

CJ1W-NC Position Control Unit

Decelerate to a stop during
speed control.

Execute an ACC(888) (continuous) instruc-
tion during a speed control operation
started with SPED(885) (continuous) or
ACC(888) (continuous).

Performed with the Decelerate to Stop Bit.

External
I/0

Origin Input Sig-
nal

A built-in input is used.

Input through the Position Control Unit's
input terminal.

Origin Proximity

A built-in input is used.

Input through the Position Control Unit's

Input Signal input terminal.

Positioning Com- | A built-in input is used. Input through the Position Control Unit's
pleted Signal input terminal.

Error Counter A built-in output is used. Output through the Position Control Unit's
Reset Output output terminal.

CW/CCW Limit A separate Input Unit is used and an Auxil- | Input through the Position Control Unit's
Input iary Area bit is controlled from the program. | input terminal.
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1-10 Comparison to CS-series PLCs

The CS-series and CJ-series PLCs use the same architecture and are basi-
cally the same in terms of program structure (tasks), instruction system, I/O
memory, and other functionality. They do differ, however in that the CJ-series
PLCs have a different Unit structure, support different Units, do not support
Inner Boards, have different Expansion Racks, have a different I/O allocation
method, etc. These differences are outlined in the following table.

Item

CJ-series

CS-series

CJ1-H-R CPU Unit
(High-speed)

CJ1-H CPU Unit

CS1-H CPU Unit

Dimensions: Height x width

90 x 65 mm

130 x 123 mm

Unit connections

Connected to each other via connectors without Back-
plane. End Cover connected to right end to indicate
end of Rack.

Mounted to Backplanes.

Maximum 1/O capacity

2,560 I/O points

5,120 I/O points

Maximum program capacity Same
Maximum data memory (DM and Same
EM Areas combined)

Instructions system Same
I/O memory Same
PLC Setup Same
Cyclic task functionality Same

Interrupt tasks

Same (Power OFF interrupt task, schedule interrupt tasks, I/O interrupt, and exter-

nal interrupt tasks)

Programming Devices

CX-Programmer (versions 2.1 or higher) (See note 1.) and Programming Consoles

Instruction Basic instructions

0.016 pus min. 0.02 ps min.

execution time ['gpaial instruc-
tions

0.048 s min 0.06 us min.

Overhead time

Normal mode: 0.13 ms Normal mode: 0.3 ms

Parallel processing mode:
0.28 ms

Parallel processing mode: 0.3 ms

Mounting

DIN Track (not mountable with screws)

DIN Track or screws

Inner Boards

Not supported.

Supported.

Special I/0O Units and CPU Bus
Units

Structure of allocations is the same.

Special I/0O Units: 96 Units max. (restrictions on mounting positions)

CPU Bus Units: 16 Units max.

CPU Rack mounting positions

10 Units max. (11 Units or more will cause an error)

3, 5, 8, or 10 slots

Expansion Rack mounting positions

10 Units max. (11 Units or more will cause an error)

2,3, 5, 8, or 10 slots

Expansion Racks

One I/0 Control Unit required on CPU Rack and one
I/O Interface Unit required on each Expansion Rack.

Either C200H or CS-series
Expansion Racks can be
connected without an I/O
Control Unit or I/O Inter-
face Units.

Maximum number of Expansion 3 7

Racks

Maximum total cable length to 12m

Expansion Racks

Maximum number of Units 40 80
SYSMAC BUS Remote 1/0O Not supported. Supported.
File Memory (Memory Cards or EM | Same

Area)

Trace Memory Same
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startup (no I/O table verification).

The default setting is for Automatic 1/O Allocation at
Startup. User-set I/O tables can be automatically used
by setting and transferring I/O tables (or parameter file).
If the I/O tables are deleted from a CPU Unit from the
CX-Programmer, Automatic I/O Allocation at Startup
will be used again.

ltem CJ-series CS-series
CJ1-H-R CPU Unit CJ1-H CPU Unit CS1-H CPU Unit
(High-speed)
I/O allocation Automatic allocation from right to left starting at Unit Automatic allocation from
closest to CPU Unit and then right to left on Expansion | right to left starting at Unit
Racks. closest to CPU Unit and
then right to left on Expan-
sion Racks.
Registered Support Supported (but operation is possible without creating | Supported (must be cre-
I/O tables I/O tables from a Programming Device). ated from Programming
Device).
Modes Either user-set I/O tables or automatic I/O allocation at | Only user-specified I/O

tables (/O tables can be
verified against actual 1/0).

Allocating unused
words

Possible only by using user-set I/O tables (set by edit-
ing 1/O tables on the CX-Programmer and transferring
them to the CPU Unit).

Always possible. (Set by
editing I/O tables on the
CX-Programmer and
transferring them to the
CPU Unit.)

Discrepancies between registered
I/O tables and actual 1/0

I/O setting error occurs (fatal error). (Without Back-
planes and due to the physical connection method, it is
essentially impossible for a Unit to fall off or for an
empty position to be created. Discrepancies between
the registered I/O tables and actual I/O are thus consid-
ered to be far more serious.)

I/O verify error occurs
(non-fatal error).

Setting first word on each Rack

Supported.

Startup Mode when a Programming
Console is not mounted and the
PLC Setup is set to use operating
mode specified on the Program-
ming Console

RUN mode

Serial communications ports

Same: One peripheral port and one RS-232C port.

Serial commu- | Peripheral port

Same: Peripheral bus, Programming Console, Host Link, 1:N NT Link

nmig:(ajt(iac;ns RS-232C port Same: Peripheral bus, Host Link, 1:N NT Link, no protocol
Communications commands FINS commands, Host Link commands

Index registers Same

Diagnostic functions Same

Error log function Same

Debugging functions

Same (Force-set/reset, differential monitor, data traces, instruction error traces)

I/O response time setting functions

Same

Battery

CPM2A-BATO01 (See note 2.)

| CS1W-BATO1

Note 1.

2.
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2-1
2-1-1

CJ1-H CPU Units

Specifications

Performance Specifications

(unit version 4
or later, see
note 2.)

for FB program
memory, com-
ment files, pro-
gram index
files, and sym-
bol tables

CPU CJ1H- CJ1H- CJ1H- CJ1H- CJ1G- CJ1G- CJ1G- CJ1G-
CPU67H-R CPU66H-R CPU65H-R CPU64H-R CPU45H CPU44H CPU43H CPU42H
(Seenote 1.), | (Seenote 1.), | (Seenote 1.), | (See note 1.)
CPU67H CPU66H CPU65H
1/0 bits 2,560 1,280 960
User program memory 250 Ksteps I 120 Ksteps | 60 Ksteps | 30 Ksteps 60 Ksteps 30 Ksteps | 20 Ksteps | 10 Ksteps
Data Memory 32 Kwords
Extended Data Memory 32 Kwords x | 32 Kwords x | 32 Kwords x | 32 Kwords x | 32 Kwords x 3 | 32 Kwords x 1 bank
13 banks 7 banks 3 banks 1 bank banks EO0_00000 to E0_32767
E0_00000to | EO_00000to |EO_00000to |EO_00000to |EO0_00000 to
EC_32767 E6_32767 E2_32767 E0_32767 E2_32767
Function Maximum No. | 1024 1024 128
blocks of definitions
Maximum No. |2048 2048 256
of instances
Flash memory | Total (Kbytes) |2048 1280 1280 704

Current consumption

0.99Aat5VDC

0.91 Aat5VDC

Connector (provided)

One RS-232C Connector (Plug: XM2A-0901, Hood: XM2S-0911-E) provided with CPU Unit as standard

Note 1.

CX-Programmer version 7.1 or higher is required to use the new function-
ality of CJ1-H-R CPU Units.

The values displayed in the table are valid when a CPU Unit with unit ver-
sion 4 or later is combined with CX-Programmer 7.0 or higher.

The following table shows the flash memory capacities for CPU Units with unit version 3.

CPU CJ1H- CJ1H- CJ1H- CJ1H- CJ1G- CJ1G- CJ1G- CJ1G-
CPU67H-R, | CPU66H-R, | CPU65H-R, | CPU64H-R CPU45H CPU44H CPU43H CPU42H
CPU67H CPU66H CPU65H
Flash memory | FB program 1664 1664 1024 512 1024 512 512 512
(unit version 3) | memory
(Kbytes)
Comment files | 128 128 64 64 64 64 64 64
(Kbytes)
Program index | 128 128 64 64 64 64 64 64
files (Kbytes)
Symbol tables | 128 128 128 64 128 64 64 64
(Kbytes)

Earlier CPU Units (unit version 2 or earlier) are not equipped with the function that stores data such as
comment files in flash memory.
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CJ1M CPU Units

Item Specification
CPU Units with Built-in /O CPU Units without Built-in I/O
Model CJ1M-CPU23 |CJ1M-CPU22 |CJ1M-CPU21 |CJ1M-CPU13 |CJ1M-CPU12 |CJ1M-CPU11
I/0 points 640 320 160 640 320 160
User program 20 Ksteps 10 Ksteps 5 Ksteps 20 Ksteps 10 Ksteps 5 Ksteps
memory
Maximum number of |1 max. Not supported. 1 max. Not supported.
Expansion Racks
Data Memory 32 Kwords
Extended Data Not supported.
Memory
Pulse output startup |* 46 us (without acceleration/ |e 63 us (with- | ---
time deceleration) out accelera-
* 70 us (with acceleration/ tion/
deceleration) deceleration)
* 100 us (with
acceleration/
deceleration)
Interrupt inputs 2 1 2 1
PWM output points |2 1 None
Maximum subroutine | 1,024 256 1,024 256
number
Maximum jump 1,024 256 1,024 256
number for JMP
instruction
Built-in inputs 10
* Interrupt inputs (quick-response): 4 inputs
* High-speed counter: 2 inputs (differential-
phase at 50 kHz or single-phase at 100 kHz)
Built-in outputs 6 6
* Pulse outputs: 2 at 100 kHz |+ Pulse out-
* PWM outputs: 2 puts: 2 at
100 kHz
* PWM out-
puts: 1
Function | Maxi- 128
blocks mum No.
of defini-
tions
Maxi- 256
mum No.
of
instances
Flash Total 704
memory | (Kbytes)
(Unit for FB
version 4 | program
or later, memory,
see note) | com-
ment
files, pro-
gram
index
files, and
symbol
tables
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Item

Specification

CPU Units with Built-in I/0

CPU Units without Built-in I/0

Current
consumption
(supplied by Power
Supply Units)

0.64 Aat5V DC

0.58 Aat5V DC

Connector
(provided)

One RS-232C Connector (Plug: XM2A-0901, Hood: XM2S-0911-E) provided with CPU Unit as

standard

Note The values displayed in the table above are valid when a CPU Unit with unit
version 4 or later is combined with CX-Programmer 7.0 or higher.

The following table shows the flash memory capacities for CPU Units with unit version 3.

Item

Specification

CPU Units with Built-in I/0

CPU Units without Built-in I/0

Model

CJ1M-CPU23 | CJ1M-CPU22 |CJ1M-CPU21

CJ1M-CPU13 |CJ1M-CPU12 |CJ1IM-CPU11

Flash
memory

FB pro-
gram

memory
(Kbytes)

256

Com-
mentfiles
(Kbytes)

64

Program
index
files
(Kbytes)

64

Symbol
tables
(Kbytes)

64

Earlier CPU Units (unit version 2 or earlier) are not equipped with the function that stores data such as
comment files in flash memory.

CJ1 CPU Units

CPU CJ1G-CPU45 | CJ1G-CPU44
I/O bits 1,280
User program memory |60 Ksteps 30 Ksteps
(See note.)
Data Memory 32 Kwords

Extended Data Memory

32 Kwords x 3 banks
EO0_00000 to E2_32767

32 Kwords x 1 bank
E0_00000 to E0_32767

Current consumption

091 Aat5VDC
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tions. For example, LD and OUT require 1 step each, but MOV(021) requires
3 steps. The program capacity indicates the total number of steps for all
instructions in the program. Refer to 10-5 Instruction Execution Times and
Number of Steps for the number of steps required for each instruction.
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Common Specifications

Item

Specifications

Reference

Control method

Stored program

I/0 control method

Cyclic scan and immediate processing are both possible.

Programming

¢ Ladder diagrams

* SFC (sequential function charts)
e ST (structured text)

* Mnemonics

CPU processing mode

CJ1-H CPU Units: Normal Mode, Parallel Processing Mode with Asyn-
chronous Memory Access, Parallel Processing Mode with Synchro-
nous Memory Access, or Peripheral Servicing Priority Mode

CJ1M CPU Units: Normal Mode or Peripheral Servicing Priority Mode
CJ1 CPU Units: Normal Mode or Peripheral Servicing Priority Mode

Instruction length

1 to 7 steps per instruction

10-5 Instruction Execu-
tion Times and Num-
ber of Steps

Ladder instructions

Approx. 400 (3-digit function codes)

Execution time

CJ1-H-R CPU Units:
Basic instructions:  0.016 us min.
Special instructions: 0.048 ps min.
CJ1-H CPU Units:
Basic instructions:  0.02 ps min.
Special instructions: 0.06 ps min.
CJ1M CPU Units (CPU12/13/22/23):
Basic instructions:  0.10 ps min.
Special instructions: 0.15 us min.
CJ1M CPU Units (CPU11/12):
Basic instructions: 0.1 pus min.
Special instructions: 0.15 ps min.
CJ1 CPU Units:
Basic instructions:  0.08 us min.
Special instructions: 0.12 pus min.

10-5 Instruction Execu-
tion Times and Num-
ber of Steps

Overhead time

CJ1-H-R CPU Units:

Normal mode: 0.13 ms min.

Parallel processing: 0.28 ms min.
CJ1-H CPU Units:

Normal mode: 0.3 ms min.

Parallel processing: 0.3 ms min.
CJ1M CPU Units (CPU12/13/22/23): 0.5 ms min.
CJ1M CPU Units (CPU11/12): 0.7 ms min.
CJ1 CPU Units: 0.5 ms min.

Unit connection
method

No Backplane: Units connected directly to each other.

Mounting method

DIN Track (screw mounting not possible)

5-2-6 DIN Track Instal-
lation

Maximum number of
connectable Units

e CJ1-H and CJ1 CPU Units:
Per CPU or Expansion Rack: 10 Units including Basic /O Units,
Special I/O Units, and CPU Bus Units.
Total per PLC: 10 Units on CPU Rack and 10 Units each on 3
Expansion Racks = 40 Units total

e CJ1M CPU Units:
Total of 20 Units in the System, including 10 Units on CPU Rack and
10 Units on one Expansion Rack.
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ltem Specifications Reference
Maximum number of | CJ1-H and CJ1 CPU Units: 2-3-3 CJ-series Expan-
Expansion Racks 3 max. (An I/O Control Unit is required on the CPU Rack and an /O | sion Racks

Interface Unit is required on each Expansion Rack.)
e CJ1M CPU Units (CPU 13/23 only):
1 max. (An I/O Control Unit is required on the CPU Rack and an 1/O
Interface Unit is required on the Expansion Rack.)
e CJ1M CPU Units (CPU11/12/21/22):
Expansion is not possible.

Number of tasks

288 (cyclic tasks: 32, interrupt tasks: 256)

With CJ1-H or CJ1M CPU Units, interrupt tasks can be defined as
cyclic tasks called “extra cyclic tasks.” Including these, up to 288 cyclic
tasks can be used.

Note 1 Cyclic tasks are executed each cycle and are controlled with
TKON(820) and TKOF(821) instructions.

Note 2 The following 4 types of interrupt tasks are supported.
Power OFF interrupt tasks: 1 max.
Scheduled interrupt tasks: 2 max.
I/O interrupt tasks: 32 max.
External interrupt tasks: 256 max.

Programming Manual:
1-3 Programs and
Tasks

Programming Manual:
SECTION 4: Tasks

Interrupt types

Scheduled Interrupts:
Interrupts generated at a time scheduled by the CPU Unit’s built-in
timer. (See note. 1)

I/O Interrupts:
Interrupts from Interrupt Input Units.

Power OFF Interrupts (See note 2.):
Interrupts executed when the CPU Unit’s power is turned OFF.

External I/O Interrupts:
Interrupts from the Special I/O Units or CPU Bus Units.

Note 1 CJ1-H and CJ1 CPU Units: Scheduled interrupt time interval
is either 1 ms to 9,999 ms (in increments of 1 ms) or 10 ms to
99,990 ms (in increments of 10 ms)

CJ1-H-R CPU Units: Scheduled interrupt time interval is

0.2 ms t0 999.9 ms (in increments of 0.1 ms), 1 ms to 9,999
ms (in increments of 1 ms), or 10 ms to 99,990 ms (in incre-
ments of 10 ms)

CJ1M CPU Units: Scheduled interrupt time interval is 0.5 ms
10 999.9 ms (in increments of 0.1 ms), 1 ms to 9,999 ms (in
increments of 1 ms), or 10 ms to 99,990 ms (in increments of
10 ms)

Not supported when the CJ1W-PD022 Power Supply Unit is
mounted.

Note 2

Programming Manual:
4-3 Interrupt Tasks

Calling subroutines
from more than one
task

CJ1-H CPU Units: Supported (called “global subroutines”).
CJ1 CPU Units: Not supported.

Tasks: Programming
Manual (W394)

Function blocks (CPU
Unit with unit version
3.0 or later only)

Languages in function block definitions: ladder programming, struc-
tured text

Refer to the CX-Pro-
grammer Operation
Manual Function Blocks
(W438).
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ltem Specifications Reference
CIO |I/O Area 1,280: CIO 000000 to CIO 007915 (80 words from CIO The CIO |9-31/0 Area
(Core 0000 to CIO 0079) Area can
/0) The setting of the first word can be changed from the be used
Area default (CIO 0000) so that CIO 0000 to CIO 0999 can be | &S Work
used. b!ts if the
I/O bits are allocated to Basic I/0 Units. 2';‘? :;:d
Link Area 3,200 (200 words): CIO 10000 to CIO 119915 (words CIO | asshown | 9-4 Data Link Area
Link bits are used for data links and are allocated to Units Network System
in Controller Link Systems. Controller Link Unit
Operation Manual
(W309)
CPU Bus Unit |6,400 (400 words): CIO 150000 to CIO 189915 (words CIO 9-5 CPU Bus Unit Area
Area 1500 to CIO 1899)

CPU Bus Unit bits store the operating status of CPU Bus
Units.

(25 words per Unit, 16 Units max.)

Special I/O Unit
Area

15,360 (960 words): CIO 200000 to CIO 295915 (words
CIO 2000 to CIO 2959)

Special I/O Unit bits are allocated to Special I/0 Units.
(10 words per Unit, 96 Units max.)
Note Special I/O Units are I/O Units that belong to a spe-

cial group called “Special I/O Units.” Example:
CJ1W-ADO081 Analog Input Unit

Serial PLC Link
Area (CJ1M
CPU Units
only)

1,440 (90 words): CIO 310000 to CIO 318915 (words
CIO 3100 to CIO 3189)

DeviceNet Area

9,600 (600 words): CIO 320000 to CIO 379915 (words CIO
3200 to CIO 3799)

DeviceNet bits are allocated to Slaves for DeviceNet Unit
remote I/O communications when the Master function is
used with fixed allocations.

Fixed allocation
setting 1

Fixed allocation
setting 2

Fixed allocation
setting 3

Outputs: CIO 3200 to CIO 3263
Inputs: CIO 3300 to CIO 3363

Outputs: CIO 3400 to CIO 3463
Inputs: CIO 3500 to CIO 3563

Outputs: CIO 3600 to CIO 3663
Inputs: CIO 3700 to CIO 3763

The following words are allocated to the Master function
even when the DeviceNet Unit is used as a Slave.

Fixed allocation
setting 1

Fixed allocation
setting 2

Fixed allocation
setting 3

Outputs: CIO 3370 (Slave to Master
Inputs: CIO 3270 (Master to Slave

Outputs: CIO 3570 (Slave to Master
Inputs: CIO 3470 (Master to Slave

QOutputs: CIO 3770 (Slave to Master
Inputs: CIO 3670 (Master to Slave

_—— | — = | ——

Operation Manual for
each CPU Bus Unit

9-6 Special I/0 Unit
Area

Operation Manual for
each Special I/0 Unit

9-7 Serial PLC Link
Area

DeviceNet Unit Opera-
tion Manual (W380)

Internal I/O
Area

4,800 (300 words): CIO 120000 to CIO 149915 (words CIO 1200 to

CIO 1499)

37,504 (2,344 words): CIO 380000 to CIO 614315 (words CIO 3800 to

CIO 6143)

These bits in the CIO Area are used as work bits in programming to
control program execution. They cannot be used for external 1/O.

9-2-2 Overview of the
Data Areas
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Item Specifications Reference
Work Area 8,192 bits (512 words): W00000 to W51115 (WO000 to W511) 9-2-2 Overview of the
Controls the programs only. (/O from external I/O terminals is not pos- | P8 Areas
sible.) 9-7 Serial PLC Link
Area
Note When using work bits in programming, use the bits in the Work
Area first before using bits from other areas.
Holding Area 8,192 bits (512 words): HO0000 to H51115 (HO00 to H511) 9-2-2 Overview of the
Data Areas

Holding bits are used to control the execution of the program, and
maintain their ON/OFF status when the PLC is turned OFF or the
operating mode is changed.

Note The Function Block Holding Area words are allocated from
H512 to H1535. These words can be used only for the function
block instance area (internally allocated variable area).

9-10 Holding Area

Auxiliary Area

Read only: 7,168 bits (448 words): AO0000 to A44715 (words A0OO to
A447)

Read/write: 8,192 bits (512 words): A44800 to A95915 (words A448 to
A959)

Auxiliary bits are allocated specific functions.

9-2-2 Overview of the
Data Areas

9-11 Auxiliary Area

the PLC is turned OFF or the operating mode is changed.

The EM Area is divided into banks, and the addresses can be set by
either of the following methods.

Changing the current bank using the EMBC(281) instruction and set-
ting addresses for the current bank.

Setting bank numbers and addresses directly.

EM data can be stored in files by specifying the number of the first
bank.

Temporary Area 16 bits (TRO to TR15) 9-2-2 Overview of the
Temporary bits are used to temporarily store the ON/OFF execution | Data Areas
conditions at program branches. 9-12 TR (Temporary

Relay) Area
Timer Area 4,096: TO00O to T4095 (used for timers only) 9-2-2 Overview of the
Data Areas
9-13 Timer Area
Counter Area 4,096: C0000 to C4095 (used for counters only) 9-2-2 Overview of the
Data Areas
9-14 Counter Area

DM Area 32 Kwords: DO0000 to D32767 9-2-2 Overview of the
Used as a general-purpose data area for reading and writing data in | 2@ta Areas
word units (16 bits). Words in the DM Area maintain their status when | 9-75 Data Memory
the PLC is turned OFF or the operating mode is changed. (DM) Area
Internal Special I/O Unit DM Area: D20000 to D29599 (100 words X
96 Units)

Used to set parameters for Special I/0O Units.
CPU Bus Unit DM Area: D30000 to D31599 (100 words x 16 Units)
Used to set parameters for CPU Bus Units.

EM Area (CJ1-H and | 32 Kwords per bank, 13 banks max.: EO_00000 to EC_32767 max. 9-2-2 Overview of the

CJ1 CPU Units only) | (depending on model of CPU Unit) Data Areas
Used as a general-purpose data area for reading and writing data in | 9-16 Extended Data
word units (16 bits). Words in the EM Area maintain their status when | Memory (EM) Area

Index Registers

IRO to IR15

Store PLC memory addresses for indirect addressing. Index registers
can be used independently in each task. One register is 32 bits (2
words).

CJ1-H and CJ1M CPU Units: Setting to use index registers either
independently in each task or to share them between tasks.

CJ1 CPU Units: Index registers used independently in each task.

9-17 Index Registers

Programming Manual:
6-2 Index Registers
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Iltem Specifications Reference
Task Flag Area 32 (TK0000 to TK0031) 9-19 Task Flags

Task Flags are read-only flags that are ON when the corresponding
cyclic task is executable and OFF when the corresponding task is not
executable or in standby status.

Programming Manual:
4-2-3 Flags Related to
Cyclic Tasks

Trace Memory

4,000 words (trace data: 31 bits, 6 words)

Programming Manual:
7-2-4 Tracing Data

File Memory

Memory Cards: Compact flash memory cards can be used (MS-DOS
format).

EM file memory (CJ1-H and CJ1 CPU Units only): Part of the EM Area
can be converted to file memory (MS-DOS format).

OMRON Memory Cards can be used.

Programming Manual:
SECTION 5: File Mem-
ory Functions

Function Specifications

ltem Specifications Reference
Constant cycle time 1 to 32,000 ms (Unit: 1 ms) 10-4 Computing the
When a Parallel Processing Mode is used for a CJ1-H CPU | Cycle Time

Unit, the cycle time for executing instructions is constant.

Programming Manual:
6-1-1 Minimum Cycle
Time

Cycle time monitoring

Possible (Unit stops operating if the cycle is too long): 10 to
40,000 ms (Unit: 10 ms)

When a Parallel Processing Mode is used for a CJ1-H CPU
Unit, the instruction execution cycle is monitored. CPU Unit
operation will stop if the peripheral servicing cycle time
exceeds 2 s (fixed).

10-4 Computing the
Cycle Time

Programming Manual:
6-1-2 Maximum Cycle
Time (Watch Cycle
Time) and 6-1-3 Cycle
Time Monitoring

I/O refreshing

Cyclic refreshing, immediate refreshing, refreshing by
IORF(097).

IORF(097) refreshes I/O bits allocated to Basic I/0O Units and
Special I/0 Units.

With CJ1-H-R CPU Units the SPECIAL 1/O UNIT 1/O
REFRESH instruction (FIORF(225)) can be used to refresh
Special I/0O Units whenever required (including allocated DM
Area words).

With the CJ1-H and CJ1M CPU Units, the CPU BUS UNIT
I/0 REFRESH (DLNK(226)) instruction can be used to
refresh bits allocated to CPU Bus Units in the CIO and DM
Areas whenever required.

10-4 Computing the
Cycle Time
Programming Manual:
6-1-6 I/O Refresh Meth-
ods

Timing of special refreshing
for CPU Bus Units

Data links for Controller Link Units and SYSMAC LINK Units,
remote I/O for DeviceNet Units, and other special refreshing
for CPU Bus Units is performed at the following times:

CJ1 CPU Units: I/O refresh period

CJ1-H and CJ1M CPU Units: I/O refresh period and when
the CPU BUS UNIT I/0 REFRESH (DLNK(226)) instruction
is executed.

10-4 Computing the
Cycle Time

/0 memory holding when
changing operating modes

Depends on the ON/OFF status of the IOM Hold Bit in the
Auxiliary Area.

SECTION 9 Memory
Areas

9-2-3 Data Area Prop-
erties

Programming Manual:
6-4-1 Hot Start/Cold

Start Function
Load OFF All outputs on Output Units can be turned OFF when the Programming Manual:
CPU Unit is operating in RUN, MONITOR, or PROGRAM 6-5-2 Load OFF Func-

mode.

tion and 7-2-3 Online
Editing
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Item Specifications Reference
Timer/Counter PV refresh CJ1-H and CJ1M CPU Units: BCD or binary (CX-Program- | Programming Manual:
method mer Ver. 3.0 or higher). 6-4 Changing the
CJ1 CPU Units: BCD only. Timer/Counter PV
Refresh Mode

Input response time setting

Time constants can be set for inputs from Basic I/0 Units.
The time constant can be increased to reduce the influence
of noise and chattering or it can be decreased to detect
shorter pulses on the inputs.

10-4-6 I/O Response
Time

Programming Manual:
6-6-1 I/0 Response
Time Settings

Mode setting at power-up

Possible (By default, the CPU Unit will start in RUN mode if a
Programming Console is not connected.)

7-1-2 PLC Setup Set-
tings

Programming Manual:
1-2 Operating Modes
and 71-2-3 Startup Mode

Flash memory (CJ1-H and
CJ1M CPU Units only)

The user program and parameter area data (e.g., PLC
Setup) are always backed up automatically in flash memory.
(automatic backup and restore.)

CPU Units with unit version 3.0 or later only:

When downloading projects from CX-Programmer Ver. 5.0 or
higher, symbol table files (including CX-Programmer symbol
names, I/O comments), comment files (CX-Programmer rung
comments, other comments), and program index files (CX-
Programmer section names, section comments, or program
comments) are stored in comment memory within the flash
memory.

Memory Card functions

Automatically reading pro- Possible 3-2 File Memory

grams (autoboot) from the Programming Manual:

Memory Card when the SECTION 5 File Mem-

power is turned ON. ory Functions, 5-1-3
Files, and 5-2-2 CMND
Instruction

Program replacement during | Possible Programming Manual:

PLC operation

5-2-3 Using Instruction
in User Program

Format in which data is
stored in Memory Card

User program: Program file
format

PLC Setup and other param-
eters: Data file format
I/O memory: Data file format

(binary format), text format,
or CSV format

Programming Manual:
5-1 File Memory

Functions for which Memory
Card read/write is supported

User program instructions,
Programming Devices
(including CX-Programmer
and Programming Con-
soles), Host Link computers,
AR Area control bits, easy
backup operation

Programming Manual:
5-2 File Memory Oper-
ations

uled, each cycle, or when instruction is executed), instruction
error tracing, storing location generating error when a pro-
gram error occurs.

Filing Memory Card data and the EM (Extended Data Memory) Programming Manual:
Area can be handled as files. SECTION 5 File Mem-

ory Functions
Debugging Control set/reset, differential monitoring, data tracing (sched- | Programming Manual:

7-2 Trial Operation and
Debugging
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Item Specifications Reference
Online editing When the CPU Unit is in MONITOR or PROGRAM mode, Programming Manual:

multiple program sections (“circuits”) of the user program can
be edited together. This function is not supported for block
programming areas.

(With the CX-Programmer is used, multiple program sections
of the user program can be edited together. When a Pro-
gramming Console is used, the program can be edited in
mnemonics only.)

1-2 Operating Modes
and 7-2-3 Online Edit-
ing

Program protection

Overwrite protection: Set using DIP switch.

Copy protection: Password set using CX-Programmer or Pro-
gramming Consoles.

Programming Manual:
6-4-6 Program Protec-
tion

Error check

User-defined errors (i.e., user can define fatal errors and
non-fatal errors)

The FPD(269) instruction can be used to check the execution
time and logic of each programming block.

FAL and FALS instructions can be used with the CJ1-H and
CJ1M CPU Units to simulate errors.

11-2-5 Error Messages

Programming Manual:
6-5 Diagnostic Func-
tions and 6-5-3 Failure
Alarm Functions

Error log

Up to 20 errors are stored in the error log. Information
includes the error code, error details, and the time the error
occurred.

A CJ1-H or CJ1M CPU Unit can be set so that user-defined
FAL errors are not stored in the error log.

Programming Manual:
6-4-1 Error Log

Serial communications

Built-in peripheral port: Programming Device (including Pro-
gramming Console) connections, Host Links, NT Links
Built-in RS-232C port: Programming Device (excluding Pro-
gramming Console) connections, Host Links, no-protocol
communications, NT Links, Serial Gateway (CompoWay/F
master)

Serial Communications Unit (sold separately): Protocol mac-
ros, Host Links, NT Links, Modbus-RTU slave, No-Protocol,
Serial Gateway (CompoWay/F master or Modbus master)

2-5-1 Serial Communi-
cations System
Programming Manual:

6-3 Serial Communica-
tions Functions

Clock

Provided on all models.

Accuracy:  Ambient temperature Monthly error

55°C -3.5 min to +0.5 min
25°C —1.5 min to +1.5 min
0°C -3 min to +1 min

Note Used to store the time when power is turned ON and
when errors occur.

Programming Manual:
6-4-5 Clock Functions

Power OFF detection time

AC Power Supply Unit: 10 to 25 ms (not fixed)
DC Power Supply Unit PD025: 2 to 5 ms; PD022: 2 to 10 ms

10-3 Power OFF Oper-
ation

Power OFF detection delay
time

0 to 10 ms (user-defined, default: 0 ms)

Note Not supported when the CJ1W-PD022 Power Supply
Unit is mounted.

Programming Manual:
6-4-4 Power OFF
Detection Delay Time

Memory protection

Held Areas: Holding bits, contents of Data Memory and
Extended Data Memory, and status of the counter Comple-
tion Flags and present values.

Note If the IOM Hold Bit in the Auxiliary Area is turned ON,
and the PLC Setup is set to maintain the IOM Hold Bit
status when power to the PLC is turned ON, the con-
tents of the CIO Area, the Work Area, part of the Auxil-
iary Area, timer Completion Flag and PVs, Index
Registers, and the Data Registers will be saved for up
to 20 days.

9-2-3 Data Area Prop-
erties

Sending commands to a Host
Link computer

FINS commands can be sent to a computer connected via
the Host Link System by executing Network Communications
Instructions from the PLC.

2-5-2 Systems
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Item Specifications Reference

Remote programming and Remote programming and remote monitoring are possible for | 2-5-3 Communications

monitoring PLCs on Controller Link, Ethernet, DeviceNet or SYSMAC Network System

LINK networks.

Programming Manual:
6-4-7 Remote Program-
ming and Monitoring

Communicating across net-
work levels

Remote programming and monitoring from Support Software
and FINS message communications can be performed
across different network levels, even for different types of net-
work.

Pre-Ver. 2.0: Three levels
Version 2.0 or later: Eight levels for Controller Link and Ether-
net networks (See note.), three levels for other networks.

Note To communicate across eight levels, the CX-Integra-
tor or the CX-Net in CX-Programmer version 4.0 or
higher must be used to set the routing tables.

2-5-2 Systems

Storing comments in CPU Unit

I/0 comments can be stored as symbol table files in the
Memory Card, EM file memory, or comment memory (see
note).

Note Comment memory is supported for CX-Programmer
version 5.0 or higher and CS/CJ-series CPU Units
with unit version 3.0 or later only.

I/O comments: CX-Pro-
grammer Ver. 5.0 Oper-
ation Manual (W437)
Storing comments in

CPU Unit: Program-
ming Manual (W394)

Program check

Program checks are performed at the beginning of operation
for items such as no END instruction and instruction errors.

CX-Programmer can also be used to check programs.

Programming Manual:
2-3 Checking Programs

Control output signals

RUN output: The internal contacts will turn ON (close) while
the CPU Unit is operating (CJ1W-PA205R).

Programming Manual:
6-4-3 RUN Output

Battery life

Refer to 12-2 Replacing User-serviceable Parts.

Battery Set for CJ1-H and CJ1 CPU Units: CPM2A-BATO01
Battery Set for CJ1M CPU Units: CJ1W-BATO1

12-1-2 Unit Replace-
ment Precautions

Self-diagnostics

CPU errors (watchdog timer), /0 bus errors, memory errors,
and battery errors.

11-2-5 Error Messages

Other functions

Storage of number of times power has been interrupted.
(Stored in A514.)

10-3 Power OFF Oper-
ation
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Functions Provided by CJ1M CPU Units Only

ltem Specifications Reference
Built-in | Built-in | General-pur- | As with Input Units, ordinary input signals are handled | Built-in I/O Operation Manual:
I/0 inputs | pose inputs | according to the I/O refresh timing, and are reflected in | 5-1-2 General-purpose Inputs
I/O memory.
Interrupt Interrupt inputs (Direct mode): Built-in I/O Operation Manual:
inputs Interrupt task numbers 140 to 143 are started at the ris- | 5-1-3 Interrupt Inputs
ing or falling edge of bits 00 to 03 of CIO 2960.
Response time: 0.3 ms
Interrupt inputs (Counter mode):
Interrupt task numbers 140 to 143 are started by incre-
menting or decrementing counters for bits 00 to 03 of
CIO 2960).
Response frequency: 1 kHz
High-speed | The signal inputs to the built-in input terminals are Built-in I/O Operation Manual:
counters counted. The following four types of high-speed counter | 5-1-4High-speed Counter
inputs can be used: Inputs
Phase-differential pulse inputs:
30 kHz (for open collector) and 50 kHz (for line driver)
Pulse + direction inputs:
60 kHz (for open collector) and 100 kHz (for line driver)
Up/down pulse inputs:
60 kHz (for open collector) and 100 kHz (for line driver)
Increment pulse inputs:
60 kHz (for open collector) and 100 kHz (for line driver)
The interrupt task can be started when the comparison
condition for the count of the high-speed counter is met.
There are two methods of comparison with the PV of
the high-speed counter:
1) Target value comparison
2) Range comparison
It is also possible to prohibit counting input signals
(gate function).
Quick- Read, as input signals, pulse signals shorter than the | Built-in I/O Operation Manual:
response cycle time (minimum pulse width: 50 pus). 5-1-5 Quick-response Inputs
inputs
Built-in | General-pur- | As with Output Units, the contents of I/O memory are | Built-in I/O Operation Manual:
outputs | pose outputs | output according to the 1/O refresh timing. 5-2-2 General-purpose Out-
puts
Pulse out- Fixed duty ratio pulse signals (duty ratio: 50%) are out- | Built-in I/O Operation Manual:
puts put from the built-in output terminal. Speed control 5-2-3 Pulse Outputs
(continuous output of pulses at a specified frequency)
and positioning (output of a specified number of pulses
at a specified frequency, and then stopping) are possi-
ble.
Variable duty | Execute pulse outputs with a set duty ratio (the ratio of | Built-in I/O Operation Manual:
pulse out- ON time and OFF time in one pulse cycle). 5-2-4 Variable Duty Ratio Pulse
puts Outputs (PWM(891) Outputs)
(PWM(891)
outputs)
Estab- | Origin Establishes the mechanical origin by pulse outputs Built-in I/O Operation Manual:
lishing |search based on a pattern specified in the origin search 5-3-2 Origin Search
the ori- parameters.
gin Origin return | Moves to the origin from any position. Built-in I/O Operation Manual:
5-3-5 Origin Return

Serial PLC Link

Uses the built-in RS-232C port to exchange data
among CPU Units with no need for a program. The
Serial PLC Link can also include PTs set for NT Links
(1:N mode) combined with CPU Units.

Programming Manual:
6-4-3 Serial PLC Links
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ltem Specifications Reference
Sched- | Scheduled interrupts | Starts scheduled interrupt tasks with a minimum inter- | Programming Manual:

6-5 Using

instruction

Reset start by MSKS

uled in units of 0.1 ms val of 0.5 ms, at a precision of 0.1 ms. (Set in the PLC
inter- Setup.)
rupts When MSKS is executed, reset starts the internal timer

and standardizes the time to first interrupt.

instruction

Internal timer PV
reading by MSKS

When MSKS is executed, reads the time elapsed from
the start of the scheduled interrupt or the previous
scheduled interrupt.

a Scheduled Inter-

rupt as a High-speed Timer

2-1-2 General Specifications

(See note 3.)

15 A/8 ms max. for cold start

At 200 to 240 V AC:

30 A/8 ms max. for cold start

20 A/8 ms max. for
cold start

40 A/8 ms max. for
cold start

At 200 to 240 V AC:

30 A/20 ms max. for
cold start

Item Specifications
Power Supply Unit CJ1W-PA205R | CJ1W-PA205C | CJ1W-PA202 CJ1W-PD025 | CJ1W-PD022
Supply voltage 100 to 240 V AC (wide-range), 50/60 Hz 24V DC
Operating voltage and | 85 to 264 V AC, 47 to 63 Hz 19.21t028.8 VDC 211t026.4V DC
frequency ranges
Power consumption 100 VA max. 50 VA max. 50 W max. 35 W max.
Inrush current At 100 to 120 V AC: At 100to 120 V AC: |At24 V DC: At 24 V DC:

30 A/20 ms max. for
cold start

Output capacity
(See note 7.)

5.0 A, 5V DC (including supply to CPU 28A,5VDC 5.0A,5VDC 2.0A,5VDC

Unit) (including supply to | (including supply to | (including supply to
CPU Unit) CPU Unit) CPU Unit)

0.8A,24VDC 0.4 A,24VDC 0.8A,24VDC 0.4A,24VDC

Total: 25 W max.

Total: 14 W max.

Total: 25 W max.

Total: 19.6 W max.

Output terminal (ser-
vice supply)

Not provided

RUN output
(See note 2.)

Contact configura-
tion: SPST-NO
Switch capacity:

250 V AC, 2 A (resis-
tive load)

120V AC,05A
(inductive load), 24 V
DC, 2A (resistive
load)

24V DC, 2 A (induc-
tive load)

Not provided.

Replacement notifica-
tion function

Not provided.

With

Alarm output (open-
collector output)

30 VDC max., 50 mA
max.

Not provided.

Insulation resistance

20 MQ min. (at

500 V DC) between
AC external and GR
terminals

(See note 1.)

20 MQ min. (at 500 V
DC) between all
external terminals and
GR terminal, and
between all alarm out-
put terminals.

20 MQ min. (at 250 V
DC) between all
alarm output termi-
nals and GR terminal.

20 MQ min. (at

500 V DC) between
AC external and GR
terminals

(See note 1.)

20 MQ min. (at

500 V DC) between
DC external and GR
terminals (See note
1)

--- (See note 6.)

Dielectric strength

2,300 V AC 50/60 Hz
for 1 min between
AC external and GR
terminals (See notes
1and5.)

Leakage current:

10 mA max.

2,300V AC, 50/60 Hz
for 1 minute between
all external terminals
and GR terminal and
between all alarm
output terminals with
a leakage current of
10 mA max.

2,300 V AC 50/60 Hz for 1 min between AC
external and GR terminals
Leakage current: 10 mA max.

--- (See note 6.)

1,000 V AC 50/60 Hz
for 1 min between
AC external and GR
terminals (See notes
1and5.)

Leakage current:

10 mA max.

1,000 V AC, 50/60 Hz
for 1 minute between
all alarm output ter-
minals and GR termi-
nal with a leakage
current of 10 mA
max.

1,000 V AC 50/60 Hz for 1 min between AC
external and GR terminals
Leakage current: 10 mA max.
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Item

Specifications

Power Supply Unit

CJ1W-PA205R

| CJ1W-PA205C | CJ1W-PA202 | CJ1W-PD025 | CJ1W-PD022

Noise immunity

2 kV on power supply line (conforming to IEC61000-4-4)

Vibration resistance

10 to 57 Hz, 0.075-mm amplitude, 57 to 150 Hz, acceleration: 9.8 m/s? in X, Y, and Z directions for 80 minutes
(Time coefficient: 8 minutes xcoefficient factor 10 = total time 80 min.) (according to JIS C0040)

Shock resistance

147 m/s? 3 times each in X, Y, and Z directions (Relay Output Unit: 100 m/s?) (according to JIS C0041)

Ambient operating
temperature

0to 55°C

Ambient operating
humidity

10% to 90% (with no
condensation)

10% to 90% (with no
condensation) (See
note 4.)

10% to 90% (with no condensation)

Atmosphere

Must be free from corrosive gases.

Ambient storage tem-
perature

—20 to 70°C (exclud-
ing battery)

—20 to 70°C (exclud-
ing battery) (See

—20 to 70°C (excluding battery)

note 4.)
Grounding Less than 100 Q
Enclosure Mounted in a panel.
Weight All models are each 5 kg max.

CPU Rack dimen-
sions

90.7 to 466.7 x 90 x 65 mm (W x H x D) (not including cables)

Note: W=a+b+20xn + 31 xm+ 14.7

a: Power Supply Unit: PA205R and PA205C = 80; PA202 = 45; PD025 = 60; PD022=27

b: CPU Unit: CJ1-H or CJ1 = 62; CJIM-CPU1[] = 31; CJIM-CPU2[] = 49

The total width is given by the following: W = 156.7 + n x 20 + m x 31, where n is the number of 32-point I/0O Units
or 1/0O Control Units and m is the number of other Units.

Safety measures

Conforms to cULus and EC Directives.

Note 1.

Disconnect the Power Supply Unit's LG terminal from the GR terminal
when testing insulation and dielectric strength. Testing the insulation and
dielectric strength with the LG terminal and the GR terminals connected
will damage internal circuits in the CPU Unit.

Supported only when mounted to CPU Rack.

The inrush current is given for a cold start at room temperature. The inrush
control circuit uses a thermistor element with a low-temperature current
control characteristic. If the ambient temperature is high or the PLC is hot-
started, the thermistor will not be sufficiently cool, and the inrush currents
given in the table may be exceeded by up to twice the given values. When
selecting fuses or breakers for external circuits, allow sufficient margin in
shut-off performance.

Maintain an ambient storage temperature of —25 to 30°C and relative hu-
midity of 25% to 70% when storing the Unit for longer than 3 months to
keep the replacement natification function in optimum working condition.

Change the applied voltage gradually using the adjuster on the Tester. If
the full dielectric strength voltage is applied or turned OFF using the switch
on the Tester, the generated impulse voltage may damage the Power Sup-
ply Unit.

CJ1W-PD022 is not insulated between the primary DC power and second-
ary DC power.

Internal components in the Power Supply Unit will deteriorate or be dam-
aged if the Power Supply Unit is used for an extended period of time ex-
ceeding the power supply output capacity or if the outputs are shorted.
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2-2 CPU Unit Components and Functions
2-2-1 CPU Unit Components

LED Indicators
Refer to following table.

Slider

Memory Card Indicators Secures the next Unit.
MCPWR (green): Lit when
power is supplied to Memory
Card.

BUSY (orange): Lit when
Memory Card is being

Peripheral Port

Connected to Programming Devices,
such as a Programming Console or
host computers. Refer to 3-1 CPU

accessed. Units for details.
Memory Card Power
SuF;’)pIy ?r‘qutCh | itch RS-232C Port
ress the power su switc -
to disconngct powe‘rjrt))gfore =S 0 - Connected to Programming Devices
removing the Memory Card. 4 (excluding Programming Consoles),
Also, press the Memory Card @ Host Computers, general-purpose
Power Supply Switch to > external devices, Programmable
perform an easy backup PEREN. Terminals, and other devices. Refer
operation. X to 3-1 CPU Units for details.
> |
Memory Card @ 0
[®)

SJ Connector
% o3 =z Connected to the next Unit.

PRRT

/Memory Card

Memory Card Eject Button
Press the eject button to 8822:&80{% Memo
remove the Memory Card Card to the CPU Uni?,
from the CPU Unit.

Inside the battery compartment

DIP Switch
Refer to following table.

o)
8765432 1%
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Indicators

DIP Switch

The following table describes the LED indicators on the front panel of the CPU

Unit.

Indicator

Meaning

RUN (green)

Lights when the PLC is operating normally in MONITOR or
RUN mode.

ERR/ALM (red)

Flashes if a non-fatal error occurs that does not stop the CPU
Unit. If a non-fatal error occurs, the CPU Unit will continue
operating.

Lights if a fatal error occurs that stops the CPU Unit or if a
hardware error occurs. If a fatal or hardware error occurs, the
CPU Unit will stop operating, and the outputs from all Output
Units will turn OFF.

INH (orange)

Lights when the Output OFF Bit (A50015) turns ON. If the
Output OFF Bit is turned ON, the outputs from all Output Units
will turn OFF.

PRPHL Flashes when the CPU Unit is communicating via the periph-
(orange) eral port.

BKUP (orange; |Lights when data is being backed up from RAM to the flash
CJ1-H and memory.

CJ_1 M CPU Do not turn OFF the CPU Unit when this indicator is lit.

Units only)

COMM (orange)

Flashes when the CPU Unit is communicating via the RS-
232C port.

MCPWR Lit while power is supplied to the Memory Card.
(green)
BUSY Lit while the Memory Card is being accessed.

The CJ-series CPU Unit has an 8-pin DIP switch that is used to set basic
operational parameters for the CPU Unit. The DIP switch is located under the
cover of the battery compartment. The DIP switch pin settings are described
in the following table.

Pin | Setting Function
1 ON Writing disabled for user program memory.
OFF Writing enabled for user program memory.
2 |ON User program automatically transferred when power is turned ON.
OFF User program not automatically transferred when power is turned ON.
3 |ON Not used.
4 |ON Use peripheral port parameters set in the PLC Setup.
OFF Auto-detect Programming Console or CX-Programmer parameters at
the peripheral port.
5 |ON Auto-detect CX-Programmer parameters at the RS-232C port.
OFF Use RS-232C port parameters set in the PLC Setup.
6 |ON User-defined pin.
Turns OFF the User DIP Switch Pin Flag (A39512).
OFF User-defined pin.
Turns ON the User DIP Switch Pin Flag (A39512).
7 |ON Easy backup: Read/write to Memory Card.
OFF Easy backup: Verify contents of Memory Card.
8 |OFF Always OFF.
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2-2-2 CPU Unit Capabilities

CJ1-H CPU Units
Model I/0 bits Program Data Memory Ladder Internal com- Optional
capacity capacity instruction munications products
(See note.) processing ports
speed
CJ1H-CPU67H-R | 2,560 bits 250 Ksteps 448 Kwords 0.016 us Peripheral port | Memory Cards
CJ1H-CPUB6H-R | (Up to 3 Expan- | 120 Ksteps 256 Kwords and
(sioe'n Racks)p . RS-232C port
CJ1H-CPUB5H-R 60 Ksteps 128 Kwords
CJ1G-CPUB4H-R 30 Ksteps 64 Kwords
CJ1H-CPU67H 250 Ksteps 448 Kwords 0.02 us
CJ1H-CPU66H 120 Ksteps 256 Kwords
CJ1H-CPU65H 60 Ksteps 128 Kwords
CJ1G-CPU45H | 1280 bits 60 Ksteps 128 Kwords 0.04 us
CJ1G-CPU44H (Up to 3 Expan- |30 Ksteps 64 Kwords
sion Racks)
CJ1G-CPU43H | 960 bits 20 Ksteps 64 Kwords
CJ1G-CPU42H (Up to 2 Expan- |1 OKsteps 64 Kwords
sion Racks)

Note The available data memory capacity is the sum of the Data Memory (DM) and
the Extended Data Memory (EM) Areas.

CJ1M CPU Units
Model 1/0 bits Program Data Mem- Ladder Internal Optional Pulse 1/0
capacity ory capacity | instruction | communica-| products
(See Note.) | Processing | tions ports
speed
CJ1M- 640 bits (1 20 Ksteps 32 Kwords 0.1us Peripheral Memory Supported.
CPU23 Expansion (No EM) port and Cards
Rack) RS-232C
CJ1M- 320 bits (No |10 Ksteps port
CPU22 Expansion
Racks)
CJ1M- 160 bits (No |5 Ksteps
CPU21 Expansion
Racks)
CJ1M- 640 bits (1 20 Ksteps Not sup-
CPU13 Expansion ported.
Rack)
CJ1M- 320 bits (No | 10 Ksteps
CPU12 Expansion
Racks)
CJ1M- 160 bits (No |5 Ksteps
CPU11 Expansion
Racks)
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CJ1 CPU Units

Model 1/0 bits Program Data Memory Ladder Internal com- Optional
capacity capacity instruction munications products
(See Note.) processing ports
speed
CJ1G-CPU45 1,280 bits 60 Ksteps 128 Kwords 0.08 us Peripheral port | Memory Cards
CJ1G-CPU44 (Upto 3 30 Ksteps 64 Kwords and
Expansion RS-232C port
Racks) (one each)

2-2-3 Units Classifications

The CJ-series CPU Units can exchange data with CJ-series Basic I/O Units,
CJ-series Special 1/0 Units, and CJ-series CPU Bus Units, as shown in the

following diagram.

CJ-series
CPU Unit

CJ-series

Basic 1/0 Units

CJ-series

Special I/0 Units

CJ-series

CPU Bus Units
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2-2-4 Data Communications

CPU Unit Data Communications

Unit Data exchange during cyclic Event service data | I/O refreshing | I/O refreshing /0
servicing (allocations) communications using IORF using FIORF refresh-
(IORD/IOWR instruction (See note 4.) | ing using
instruction) DLNK
CJ-series | Accordingto I/O | I/O refreshing Not provided. Yes No No
Basic I/0 | allocations
Units (Words are allo-
cated in order
according to the
position the Unit
is mounted.)
CJ-series | Unit No. alloca- | Special /0O Unit Area | Yes Yes Yes No
Special | tions (CIO): 10 words/Unit | (Not supported for | (Not supported | (Not supported
/O Units Special I/0 Unit Area | some Units.) for some Units.) | for some Units.)
(DM): 100 words/Unit
CJ-series CJ-series CPU Bus | Not provided. No No Yes
CPU Bus Unit Area (CIO): 25
Units words/ Unit
CJ-series CPU Bus
Unit Area (DM): 100
words/Unit

CPU Unit Connections

Unit

Maximum number of
Units on CPU Racks and
Expansion Racks

Racks to which Unit can be mounted

CJ-series CPU

CJ-series Expan-

Rack sion Racks

CJ-series Basic I/0 Units 40 (20 for CJ1M CPU Units) | Yes Yes

(See note 1))
CJ-series Special I/0 Units |40 (20 for CJ1M CPU Units) | Yes Yes

(See note 2.)
CJ-series CPU Bus Units 16 Yes Yes

(See note 3.)
Note 1.

There are other restrictions for the number of I/O points.
2. The maximum number of Units that can be connected is 40.
3. Some CPU Bus Units cannot be mounted to an Expansion Rack.
4. CJ1-H-R CPU Units only.

2-3 Basic System Configuration

2-3-1

Overview

CJ-series CPU Rack

The maximum number of Units on CPU Rack and Expansion Racks is 40.

A CJ-series CPU Rack can consist of a CPU Unit, a Power Supply Unit, Basic
I/O Units, Special I/O Units, CPU Bus Units, and an End Cover. A Memory
Card is optional. An I/O Control Unit is required to connect an Expansion

Rack.

CJ-series Expansion Racks
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A CJ-series Expansion Rack can be connected to the CPU Rack or other CJ-
series Expansion Racks. An Expansion Rack can consist of an 1/O Interface
Unit, a Power Supply Unit, Basic 1/0 Units, Special I1/0 Units, and CPU Bus
Units, and an End Cover.
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I/0 Units

CPU Rack (Basic I/0 Units, Special

Power Supply Unit  CPU Unit (/0 Control Unit) I/0 Units, CPU Bus Units)

Memory Card End Cover
T

. I/0 Units

Expansion Rack (Basic I/0 Units,
Power Supply Unit Special 1/0 Units,
CPU Bus Units) End Cover

Note Although the CJ-series PLCs do not require Backplanes, the term “slot” is still
used to refer to the relative position of a Unit in the Racks. The slot number
immediately to the right of the CPU Unit is slot 1, and slot numbers increase
toward the right side of the Rack.

2-3-2 CJ-series CPU Rack

A CJ-series CPU Rack consists of a CPU Unit, a Power Supply Unit, various
I/0 Units, and an End Cover. Up to 10 I/O Units can be connected.

(I/0 Control Unit, See note.)

Power Supply Unit CPU Unit End Cover

lol™
NS5 & & &7 & &
I
I/0 Units (10 max.)
(Basic I/0 Units, Special I/O Units, CPU Bus Units)

Memory Card
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Units

Note The I/0O Control Unit is required only to connect an Expansion Rack. It must
be connected next to the CPU Unit.

Name Configuration Remarks

CJ-series CJ-series CPU Unit
CPURack G series Power Supply Unit | every CPU Rack.

One of each Unit required for

Refer to the following table for
details on applicable models.

CJ-series Basic I/0O Units A total of up to 10 Units can be

CJ-series Special I/0 Units connected. (An error will occur if
- - 11 or more Units are connected.)
CJ-series CPU Bus Units

End Cover (CJ1W-TERO1) Must be connected to the right end
of the CPU Rack. One End Cover
is provided with the CPU Unit.

A fatal error will occur if the End
Cover is not connected.
Memory Card Install as required.

Refer to the following table for
details on applicable models.

I/0 Control Unit (CJ1W-IC101) | Required to connect an Expansion
Rack. Must be connected next to
the CPU Unit.

Name

Model

Specifications

CJ1-H-R CPU Units

CJ1H-CPU6B7H-R

I/O bits: 2,560, Program capacity: 250 Ksteps
Data Memory: 448 Kwords (DM: 32 Kwords, EM: 32 Kwords x 13 banks)

CJ1H-CPU66H-R

I/0 bits: 2,560, Program capacity: 120 Ksteps
Data Memory: 256 Kwords (DM: 32 Kwords, EM: 32 Kwords x 7 banks)

CJ1H-CPUB5H-R

I/0 bits: 2,560, Program capacity: 60 Ksteps
Data Memory: 128 Kwords (DM: 32 Kwords, EM: 32 Kwords x 3 banks)

CJ1G-CPU64H-R

I/0 bits: 2,560, Program capacity: 30 Ksteps
Data Memory: 64 Kwords (DM: 32 Kwords, EM: 32 Kwords x 1 bank)

CJ1-H CPU Units

CJ1H-CPU67H

I/0 bits: 2,560, Program capacity: 250 Ksteps
Data Memory: 448 Kwords (DM: 32 Kwords, EM: 32 Kwords x 13 banks)

CJ1H-CPU66H

I/O bits: 2,560, Program capacity: 120 Ksteps
Data Memory: 256 Kwords (DM: 32 Kwords, EM: 32 Kwords x 7 banks)

CJ1H-CPUBSH

I/0 bits: 2,560, Program capacity: 60 Ksteps
Data Memory: 128 Kwords (DM: 32 Kwords, EM: 32 Kwords x 3 banks)

CJ1G-CPU45H

I/0 bits: 1,280, Program capacity: 60 Ksteps
Data Memory: 128 Kwords (DM: 32 Kwords, EM: 32 Kwords x 3 banks)

CJ1G-CPU44H

I/0 bits: 1,280, Program capacity: 30 Ksteps
Data Memory: 64 Kwords (DM: 32 Kwords, EM: 32 Kwords x 1 bank)

CJ1G-CPU43H

I/0 bits: 960, Program capacity: 20 Ksteps
Data Memory: 64 Kwords (DM: 32 Kwords, EM: 32 Kwords x 1 bank)

CJ1G-CPU42H

I/0 bits: 960, Program capacity: 10 Ksteps
Data Memory: 64 Kwords (DM: 32 Kwords, EM: 32 Kwords x 1 bank)
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Name Model Specifications
CJ1M CPU Units CJ1M-CPU23 I/O bits: 640, Program capacity: 20 Ksteps
Data Memory: 32 Kwords (DM: 32 Kwords, EM: None), built-in pulse I1/0
CJ1M-CPU22 I/0 bits: 320, Program capacity: 10 Ksteps
Data Memory: 32 Kwords (DM: 32 Kwords, EM: None), built-in pulse 1/0
CJ1M-CPU21 I/0 bits: 160, Program capacity: 5 Ksteps

Data Memory: 32 Kwords (DM: 32 Kwords, EM: None), built-in pulse I1/0

CJIM-CPU13(-ETN)

I/O bits: 640, Program capacity: 20 Ksteps
Data Memory: 32 Kwords (DM: 32 Kwords, EM: None)

CJIM-CPU12(-ETN)

I/O bits: 320, Program capacity: 10 Ksteps
Data Memory: 32 Kwords (DM: 32 Kwords, EM: None)

CJIM-CPU11(-ETN)

I/O bits: 160, Program capacity: 5 Ksteps
Data Memory: 32 Kwords (DM: 32 Kwords, EM: None)

CJ1 CPU Units

CJ1G-CPU45 I/0 bits: 1,280, Program capacity: 60 Ksteps
Data Memory: 128 Kwords (DM: 32 Kwords, EM: 32 Kwords x 3 banks)
CJ1G-CPU44 I/O bits: 1,280, Program capacity: 30 Ksteps

Data Memory: 64 Kwords (DM: 32 Kwords, EM: 32 Kwords x 1 bank)

CJ-series
Power Supply Units

CJ1W-PA205R

100 to 240 V AC (with RUN output), Output capacity: 5 Aat 5V DC

CJ1W-PA205C

100 to 240 V AC (with replacement notification), Output capacity:
5Aat5VDC,08Aat24VDC

CJ1W-PA202 100 to 240 V AC, Output capacity: 2.8A at 5V DC

CJ1W-PD025 24 V DC, Output capacity: 5 Aat5V DC

CJ1W-PDO022 24 V DC (non-insulated type),

Output capacity: 2.0 Aat5V DC, 0.4 Aat24 V DC

Memory Cards HMC-EF372 Flash memory, 30 MB

HMC-EF672 Flash memory, 64 MB

HMC-EF183 Flash memory, 128 MB (See note.)

HMC-APOQ01 Memory Card Adapter

Note The HMC-EF183 cannot be used with some CPU Units. Before ordering the
HMC-EF183, confirm applicability using the information in Precautions on
Applicable Units on page 150.
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Name Model Specifications
I/0 Control Unit CJ1W-IC101 Required to connect an Expansion Rack. Must be connected next to the
CPU Unit. Connect to the 1/O Interface Unit (CJ1W-11101) on the first
Expansion Rack with a CS/CJ-series I/O Connecting Cable.
End Cover CJ1W-TERO1 Must be connected to the right end of the CPU Rack. One End Cover is
provided with the CPU Unit and with an I/O Interface Unit.
A fatal error will occur if the End Cover is not connected.
DIN Track PFP-50N Track length: 50 cm, height: 7.3 mm
PFP-100N Track length: 1 m, height: 7.3 mm
PFP-100N2 Track length: 1 m, height: 16 mm

PFP-M

Stopper to prevent Units from moving on the track. Two each are provided
with the CPU Unit and with an 1/O Interface Unit.

Programming Con-
soles

CQM1H-PROO1-E

CQM1-PROO1-E

C200H-PRO27-E

An English Keyboard Sheet (CS1W-KS001-E) is required.

Programming Con-
sole Keyboard Sheet

CS1W-KS001-E

For CQM1H-PROO01-E, CQM1-PRO01-E, or C200H-PRO27-E.

Programming Con- CS1W-CN114 Connects the CQM1-PROO01-E Programming Console.
sole Connecting (Length: 0.05 m)
Cables CS1W-CN224 Connects the CQM1-PRO27-E Programming Console.
(Length: 2.0 m)
CS1W-CN624 Connects the CQM1-PRO27-E Programming Console.
(Length: 6.0 m)
Programming Device |CS1W-CN118 Connects DOS computers
Connecting Cables D-Sub 9-pin receptacle (For converting between RS-232C cable and
(for peripheral port) peripherals)
(Length: 0.1 m)
CS1W-CN226 Connects DOS computers
D-Sub 9-pin (Length: 2.0 m)
CS1W-CN626 Connects DOS computers

D-Sub 9-pin (Length: 6.0 m)

Programming Device
Connecting Cables
(for RS-232C port)

XW2Z-200S-CV

Connects DOS computers
D-Sub 9-pin (Length: 2.0 m), Static-resistant connector used.

XW2Z-500S-CV

Connects DOS computers
D-Sub 9-pin (Length: 5.0 m), Static-resistant connector used.

XW2Z-200S-V Connects DOS computers
D-Sub 9-pin (Length: 2.0 m) (see note)
XW2Z-500S-V Connects DOS computers
D-Sub 9-pin (Length: 5.0 m) (see note)
USB-Serial Conver- |CS1W-CIF31 Converts USB connector to a D-Sub 9-pin connector
sion Cable (Length: 0.5 m)
Battery Set CPM2A-BATO1 Used for CJ1-H and CJ1 CPU Units, and also for CPM2A and CQM1H.

(Cannot be used with CS-series CPU Units.)

CJ1W-BATO1

Used for CJ1M CPU Units. (Cannot be used with CJ1-H and CJ1 CPU
Units.)
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Connecting Programming Devices

Connecting Personal Computers Running Support Software

Connecting to Peripheral Port

RS-232C
Connecting Cables for Peripheral Port
g Computer Cable Length Computer
connector
DOS computer
(RS-232C, 9-pin) DOS CS1W-CN118 0.1m D-Sub,
CS1W-CN226 | 2.0m | 9PN
Peripheral CS1W-CN626 6.0 m
Y port Note The CS1W-CN118 Cable is used with an RS-232C
cable to connect to the peripheral port on the CPU Unit
as shown below. The CS1W-CN118 Cable cannot be
XI used with an RS-232C cable whose model number
ends in -V for a peripheral bus connection and must be
. used for a Host Link (SYSMAC WAY) connection.

RS-232C Cable
XW2Z-2008-: 2m /CS1W-ON118 Cable

XW2Z-500S-[1]: 5m
L Peripheral
i s

Connecting to RS-232C Port

Connecting Cables for RS-232C Port

— RS-232C Cable Computer
g Computer Cable Length | ~OmBLe!
XW2Z-200S-CV
DOS version /* or XW2Z-200S-V: 2 m DOS XW2Z-200S-CV 20m D-Sub,
(RS-232C, 9-pin) XW2Z-500S-CV or XW2Z-200S-V 9-pin
or XW2Z-500S-V: 5 m XW2Z-500S-CV | 5.0m
or XW2Z-500S-V

Note The XW2Z-200S-CV and XW2Z-500S-CV use static-
resistant connectors and can be connected to the
peripheral bus or the Host Link. The XW2Z-200S-V

| — RS-232C port and XW2Z-500S-V, however, can only be connected

L1 to the Host Link, not the peripheral bus.

QEI
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Programming Software

0os Name

Windows CX-Programmer CD-ROM
CJ1 CPU Units: Version 2.04 or higher

CJ1-H CPU Units: Version 2.1 or higher
CJ1M CPU Units: Version 3.0 or higher

Connecting Personal Computers Running Programming Devices
(Using USB-Serial Conversion Cable)

Connecting to the Peripheral Port
Cable Connection Diagram

Using a CS1W-
CN226/626 cable

I

USB type A plug, male

CS1W-CIF31

D-sub Connector

(9-pinmale)  cs/cJ-series PLC connection
Customizable Counter Unit connection

CS/CJ-series peripheral connector
D-sub Connector ]
?\ 9-pin female) Peripheral port
Sliy

[

b

Recommended cable:
CS1W-CN226/626

Using a CQM1-
CIF02 cable

I

USB type A plug, male

<+— CS1W-CIF31

D-sub Connector
(9-pin male)
CS/CJ-series PLC connection (see note)

D-sub Connector  C-series peripheral ~ CS/CJ-series peripheral
(9-pin female) connector connector

G[E-TZJ iy

Recommended cable: 1
CQM1-CIF02 CS1W-CN114

Peripheral port

Note With a CS/CJ-series PLC, the connection must be a host link connection.
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Cable

Connection Diagram

Using a XW2Z-
200S-CV/5008-CV
or XW2Z-200S-V/
500S-V cable for an
RS-232C connection

I

USB type A plug, male
<+— CS1W-CIF31
D-sub Connector
/ (9-pin male) CS/CJ-series PLC connection
Customizable Counter Unit connection

D-sub Connector D-sub Connector (9-pin male)

(9-pin female) Peripheral port
] [i—ea[]
XW2Z-2008- CV/SOOS cv T m
or XW2Z-200S-V/500S-V D-sub Connector | CS/CJ-series peripheral connector
(See note.) (9-pin female)

CS1W-CN118

Note With a CS/CJ-series PLC, the connection must be a host link connection.

Connecting to the RS-232C Port

Cable

Connection Diagram

Using a XW2Z-
200S-CV/5008-CV
or XW2Z-200S-V/
500S-V cable for an
RS-232C connection

I

USB type A plug, male

CS1W-CIF31

D-sub Connector CS/CJ-series PLC connection
(9-pin male)  p-sub Connector
(9-pin male)

D-sub Connector
(9-pin female)

i
T B [k

Recommended cable:
XW2Z-200S-CV/500S-CV
or XW2Z-200S-V/500S-V
(See note.)

RS-232C port
D-sub Connector
(9-pin female)

Note With a CS/CJ-series PLC, the connection must be a host link connection.

Programming Console

When using a Programming Console, connect the Programming Console to
the peripheral port of the CPU Unit and set pin 4 of the DIP switch on the front
panel of the Unit to OFF (automatically uses default communications parame-
ters for the peripheral port).
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CQM1H-PRO01-E/CQM1-PRO01-E
The Programming Console can be connected only to the peripheral port.

The following cable is included with the
CQM1-PROO01-E Programming Console

Programming Console Cable Length
CQM1-PRO01-E | CS1TW-CN114 0.05m

CQM1H-PROO01-E| Not required.
CQM1H-PROO01-E, Note Set pin 4 of the DIP switch on the

CS1W-KS001-E
English Keyboard
Sheet required.

CQM1-PROO1-E front panel of the CPU Unit to OFF.
Programming
Console

— Peripheral port

T T

C200H-PRO27-E
The Programming Console can be connected only to the peripheral port.

CS1W-KS001-E
English Keyboard
Sheet required.

Programming Console Cable Length
CQM1-PRO27-E | CS1W-CN224 2.0m
CS1W-CN624 6.0m

Note Set pin 4 of the DIP switch on the

C200H-PRO27-E front panel of the CPU Unit to OFF.
Programming Console

2l Peripheral port
0

Note When an OMRON Programmable Terminal (PT) is connected to the RS-232C
port and Programming Console functions are being used, do not connect the
Programming Console at the same time.
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2-3-3 CJ-series Expansion Racks

To expand the number of Units in the system, CJ-series Expansion Racks can
be connected to CPU Racks.

10 I/ Units max.
(See note 4.)

A
3 CPU Rack
H o
g o
g c
e} S
g =3
1/0 Control Unit (See note 1.)
CS/CJ-series I/0 Connecting Cable
(S te 3.
eoefrr:o7g cr:1,2m,3m,5m, 10m, 12m End Cover )
r CS/CJ 1/0 Connecting Cables
- N Cable Length
3 CJ-series Expansion
£ Race P CSIW-CN313__ | 03m
Total cable o CS1W-CN713 0.7m
length: 3 CS1W-CN223 2m
12m pe CS1W-CN323 3m
2 U CS1W-CN523 5m
Expansion L CS1W-CN133 10 m
Racks < I/O Interface Unit (See note 2.) CS1W-CN133B2 12 m
i CS/CJ-series I/0 Connecting Cable -
?Srgea):ﬁlggng) (See note 3.) 1/O Interface Unit (See note 2.)
30cm,70cm,2m,3m,5m,10m, 12m
g CJ-series Expansion Rack
@
)
g
<
S
v = -

10 I/O Units max.

Note 1. Connect the I/O Control Unit directly to the CPU Unit. Proper operation
may not be possible if it is connected any other location.

2. Connect the I/O Interface Unit directly to the Power Supply Unit. Proper op-
eration may not be possible if it is connected any other location.

3. The total length of CS/CJ-series 1/O Connecting cable between all Racks
must be 12 m or less.

4. A maximum of 9 Units can be connected to a CPU Rack that uses a CJ1M-
CPU1LI-ETN CPU Unit. (The built-in Ethernet port on the CPU Unit is al-
located slot 0 and is counted as one Unit, making the total 9 Units instead
of 10.)

5. A maximum of one Expansion Rack can be used with a CJ1M CPU Unit.
(No Expansion Racks can be connected to some CJ1M CPU Unit models.)
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Maximum Expansion Racks

Expansion pattern Rack Maximum No. of Racks Remarks
CJ-series CPU Rack with CJ-series Expansion Racks |3 Racks (1 Rack for CJ1M The total cable length must
CJ-series Expansion Racks CPU Units) be 12 m or less.

Rack Configurations
Rack Configuration Remarks
CJ-series CJ-series Power Supply Unit | One of each Unit required for every Expansion Rack.

Expansion Racks [0 |nterface Unit (one End | Refer to the following table for details on applicable models.
Cover included.)

CJ-series Basic 1/0 Units A total of up to 10 Units can be connected. (An error will occur if 11 or
CJ-series Special /0 Units | Mmore Units are connected.)
CJ-series CPU Bus Units

End Cover (CJ1W-TERO1) Must be connected to the right end of the Expansion Rack. One End
Cover is provided with the 1/O Interface Unit.

A fatal error will occur if the End Cover is not connected.
CS/CJ-series 1/0 Connecting | Required to connect the 1/O Interface Unit to the 1/0O Control Unit or
Cable previous I/O Interface Unit. Proper operation may not be possible if

the total length of I/O Connecting Cable between all Racks is more
than 12 m.

Configuration Device List

Name Model Specifications Cable
length
CJ-series CJ1W-PA205R 100 to 240 V AC (with RUN output), Output capacity: 5 A at5V DC ~-n
Power Supply | cj1w-PA205C 100 to 240 VAC (with replacement notification), Output capacity: 5 A at 5
Unit VDC, 0.8 A at 24 VDC
CJ1W-PA202 100 to 240 V AC, Output capacity: 2.8A at 5V DC
CJ1W-PDO025 24V DC, Output capacity: 5A at5V DC
CJ1W-PDO022 24 VDC (non-insulated type), Output capacity: 2.0 A at 5 VDC, 0.4 A at
24 VDC
I/O Interface CJ1W-II101 One Interface Unit is required for each CJ-series Expansion Rack. One
Unit End Cover is provided with each Unit. (Connect to an 1/0O Control Unit

mounted on a CJ-series CPU Rack or an Interface Unit mounted on an
Expansion Rack using an I/O connecting cable.)

End Cover CJ1W-TERO1 Must be connected to the right end of the CPU Rack. One End Cover is
provided with the CPU Unit and with an 1/O Interface Unit.

A fatal error will occur if the End Cover is not connected.
CS/CJ-series CS1W-CN313 Connects Expansion Racks to CPU Racks or other Expansion Racks. 0.3m

/O Connecting [cs1W-CN713 0.7m
Cables
CS1W-CN223 2m
CS1W-CN323 3m
CS1W-CN523 5m
CS1W-CN133 10m
CS1W-CN133B2 12m

2-3-4 Connectable Units

Each Unit can be connected to the CPU Rack or an Expansion Rack, except
for Interrupt Input Units, which must be mounted on the CPU Rack. Refer to 2-
4 I/0O Units for details on the limitations on each Unit.
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2-3-5 Maximum Number of Units

The maximum number of Units that can be connected in a PLC is calculated
as follows: Max. No. of Units on CPU Rack (a) + (Max. No. of Units on one
Expansion Rack (b) x Max. No. of Expansion Racks).

Do not connect any more than the maximum number of Units to any one PLC.

Note

CPU Unit model Max. No. of | Max. No. of Units | Max. No. of | Max.
Unitson CPU | on one Expan- Expansion | No. of
Rack (a) sion Rack (b) Racks Units
CJ1H-CPULIIH(-R) 10 10 3 40
CJ1G-CPU45H/44H
CJ1G-CPU45/44
CJ1G-CPU43H/42H 10 10 2 30
CJ1M-CPU23/13 10 10 1 20
CJ1M-CPU22/21/12/11 |10 10
CJ1M-CPU13-ETN 9 10 1 19
CJ1M-CPU12-ETN 9 9
CJ1M-CPU11-ETN

The total number of each type of Unit is not limited according to connection

locations.

A fatal error will occur and the CPU Unit will not operate more than the maxi-
mum number of Units given above are connected to the CPU Rack or any

Expansion Rack.
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2-4 1/0O Units
2-4-1 CJ-series Basic I/0 Units

Basic Input Units

Units

Name Specifications Model Number Mountable Racks
of bits 'cj series | CJ-series
allocated | cpyRack | Expansion
Racks

DC Input Units | Terminal block CJ1W-ID201 16 (See Yes Yes

12t0 24 V DC, 8 inputs note 2.)

Terminal block CJ1W-ID211 16 Yes Yes

24V DC, 16 inputs

Fujitsu-compatible connector CJ1W-1D231 32 Yes Yes

24V DC, 32 inputs (See note 1.)

MIL connector CJ1W-1D232 32 Yes Yes

24 V DC, 32 inputs (See note 1.)

Fujitsu-compatible connector CJ1W-ID261 64 Yes Yes

24 V DC, 64 inputs (See note 1.)

MIL connector CJ1W-1D262 64 Yes Yes

24 V DC, 64 inputs (See note 1.)
AC Input Units | 200 to 240 V AC, 8 inputs CJ1W-1A201 16 (See Yes Yes

note 2.)

100 to 120 V AC, 16 inputs CJ1W-IA111 16 Yes Yes
Interrupt Input 24V DC, 16 inputs CJ1W-INTO1 16 Yes (See |No
Units note 3.)
Quick-response |24V DC, 16 inputs CJ1W-IDPO1 16 Yes Yes
Input Units
B7A Interface 64 inputs CJ1W-B7A14 |64 Yes Yes
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Basic Output Units

Name Specifications Model Number Mountable Racks
of bits "¢ j_series | CJ-series
allocated | cpy Rack | Expansion
Racks
Relay Output Units | Terminal block, 250 V AC/24 V DC, 2 A; CJ1W-OC201 |16 (See Yes Yes
8 points, independent contacts note 2.)
Terminal block, 250 V AC, 0.6 A; 8 points CJ1W-0OC211 |16 Yes Yes
Triac Output Unit Terminal block, 250 V AC, 0.6 A/24 V DC, CJ1W-OA201 |16 (See |Yes Yes
2 A; 8 points, independent contacts note 2.)
Transis- | Sinking Terminal block, 12t0 24 V DC, 2 A, 8 outputs | CJIW-OD201 |16 (See Yes Yes
tor Out- | outputs note 2.)
put Units Terminal block, 12 to 24 V DC, 0.5 A, CJ1W-OD203 |16 (See | Yes Yes
8 outputs note 2.)
Terminal block, 12t0 24 V DC, 0.5 A, CJ1W-OD211 |16 Yes Yes
16 outputs
Fujitsu-compatible connector, 12t0 24 V DC, | CJ1W-OD231 |32 Yes Yes
0.5 A, 32 outputs (See note 1.)
MIL connector, 12 to 24 V DC, 0.3 A, CJ1W-0D233 |32 Yes Yes
32 outputs (See note 1.)
Fujitsu-compatible connector, 12t0 24 V DC, | CJ1W-OD261 |64 Yes Yes
0.3 A, 64 outputs (See note 1.)
MIL connector, 12t0 24 V DC, 0.3 A, CJ1W-0OD263 |64 Yes Yes
64 outputs (See note 1.)
Sourcing | Terminal block, 24 V DC, 2 A, 8 outputs, load | CJ1W-OD202 |16 (See Yes Yes
outputs | short-circuit protection and disconnected line note 2.)
detection
Terminal block, 24 V DC, 0.5 A, 8 outputs, CJ1W-OD204 |16 (See Yes Yes
load short-circuit protection note 2.)
Terminal block, 24 V DC, 0.5 A, 16 outputs, |CJ1W-OD212 |16 Yes Yes
load short-circuit protection
MIL connector, 24 V DC, 0.5 A, 32 outputs, |CJ1W-OD232 |32 Yes Yes
load short-circuit protection (See note 1.)
MIL connector, 12 to 24 V DC, 0.3 A, 64 out- | CJ1W-OD262 |64 Yes Yes
puts (See note 1.)
B7A Interface Units |64 outputs CJ1W-B7A04 |64 Yes Yes
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Mixed I/O Units

Name Specifications Model Number Mountable Racks
of bits "¢ series | CJ-series
allocated | cpy Rack | Expansion
Racks
24-V DC |Sinking |Fujitsu-compatible connector CJ1W-MD231 |32 Yes Yes
Input/ Inputs: 24 V DC,16 inputs (See note 1.)
Transis- Outputs: 121024 V DC, 0.5 A, 16 outputs
tor Out- (See note 1.)
put Units Fujitsu-compatible connector CJ1W-MD261 |64 Yes Yes
Inputs: 24 V DC, 32 inputs (See note 1.)
Outputs: 121024 V DC, 0.3 A, 32 outputs
(See note 1.)
MIL connector CJ1W-MD233 |32 Yes Yes
Inputs: 24 V DC,16 inputs (See note 1.)
Outputs: 12t024 V DC, 0.5 A, 16 outputs
(See note 1.)
MIL connector CJ1W-MD263 |64 Yes Yes
Inputs: 24 V DC, 32 inputs (See note 1.)
Outputs: 121024 V DC, 0.3 A, 32 outputs
(See note 1.)
Sourcing | MIL connector CJ1W-MD232 |32 Yes Yes
Inputs: 24 V DC, 16 inputs (See note 1.)
Outputs: 24 V DC, 0.5 A, 16 outputs,
load-short circuit protection (See note 1.)
TTL I/O Units MIL connector CJ1W-MD563 |64 Yes Yes
Inputs: TTL (5 V DC), 32 inputs (See note 1.)
Qutputs: TTL (5 V DC, 35 mA),
32 outputs
B7A Interface Units |32 inputs, 32 outputs CJ1W-B7A22 |64 Yes Yes

Note 1.

The cable-side connector is not provided with Units equipped with cables.
Purchase the cable separately (page 264), or use an OMRON Connector-
Terminal Block Conversion Unit or I/O Terminal (page 267).

2. Although 16 I/O bits are allocated, only 8 of these can be used for external
I/0. This Unit is also treated as a 16-point I/O Unit in the I/O tables.

3. The Unit must be connected in one of the five positions (for CJ1-H CPU
Units) or three positions (for CJ1M CPU Units) next to the CPU Unit on the
CPU Rack. An I/O setting error will occur if the Unit is connected to other
positions on the CPU Rack or to any position on an Expansion Rack.
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2-4-2 CJ-series Special I/0 Units

Name Specifications Model Numberof | Number Mountable Racks Unit No.
aI‘I’:c::;dtse J :Iflc‘;::c:tzil CJ-series | CJ-series
CPURack | Expansion
(C10 2000 | (D20000 B s
to to
ClO 2959) | D29599)
Analog Input | 8 inputs (4 to 20 mA, 1to | CJ1W-AD081 |10 words | 100 Yes Yes 0to 95
Unit 5V, etc.) (-V) words
4 inputs (4 to 20 mA, 1to | CJ1W-AD041 |10 words | 100 Yes Yes 0to 95
5V, etc.) words
Analog Out- |4 outputs (1to 5V, 4 to CJ1W-DA0O41 |10 words | 100 Yes Yes 0to 95
put Unit 20 mA, etc.) words
2 outputs (1to 5V, 4 to CJ1W-DA0O21 |10 words |100 Yes Yes 0to 95
20 mA, etc.) words
8 outputs (1to5V,0to CJ1W-DAO8V |10 words | 100 Yes Yes 0to 95
10V, etc.) words
8 outputs (4 to 20 mA) CJ1W-DA0O8C |10 words | 100 Yes Yes 0to 95
words
Analog /0 |4 inputs (1to 5V, 4to CJ1W-MAD42 |10 words | 100 Yes Yes 0to 95
Units 20 mA, etc.) words
2 outputs (1to 5V, 4to
20 mA, etc.)
Isolated-type | Thermocouple 4 inputs CJ1W-PTS51 |10 words | 100 Yes Yes 0to 95
Thermocou- words
ple Input Thermocouple 2 inputs | CJIW-PTS15 |10 words | 100 Yes Yes 0to 95
Unit words
Isolated-type | Resistance 4 inputs CJ1W-PTS52 |10 words | 100 Yes Yes 0to 95
Resistance words
Thermome- [ Ragistance 2 inputs CJ1W-PTS16 |10 words | 100 Yes Yes 0to 95
ter Input Unit words
Direct Cur- | DC voltage or DC current, | CJIW-PDC15 |10 words | 100 Yes Yes 0to 95
rent Input 2 inputs words
Unit
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Name Specifications Model Numberof | Number Mountable Racks Unit No.
al‘lﬂgz:gz J ;fk‘)"::‘;rt‘;z CJ-series | CJ-series
CPURack | Expansion
(C10 2000 | (D20000 Lot
to to
ClO 2959) | D29599)
Tempera- 4 control loops, thermo- CJ1W-TC001 |20 words |200 Yes Yes 0to 94
ture Control | couple inputs, NPN out- words (uses words
Units puts for 2 unit
numbers)
4 control loops, thermo- CJ1W-TC002 |20 words |200 Yes Yes 0to 94
couple inputs, PNP out- words (uses words
puts for 2 unit
numbers)
2 control loops, thermo- | CJIW-TC003 |20 words | 200 Yes Yes 0to 94
couple inputs, NPN out- words (uses words
puts, heater burnout for 2 unit
detection numbers)
2 control loops, thermo- CJ1W-TC004 |20 words |200 Yes Yes 0to 94
couple inputs, NPN out- words (uses words
puts, heater burnout for 2 unit
detection numbers)
4 control loops, tempera- |CJ1W-TC101 |20 words | 200 Yes Yes 0to 94
ture-resistance thermom- words (uses words
eter inputs, NPN outputs for 2 unit
numbers)
4 control loops, tempera- |CJ1W-TC102 |20 words |200 Yes Yes 0to 94
ture-resistance thermom- words (uses words
eter inputs, PNP outputs for 2 unit
numbers)
2 control loops, tempera- |CJ1W-TC103 |20 words |200 Yes Yes 0to 94
ture-resistance thermom- words (uses words
eter inputs, NPN outputs, for 2 unit
heater burnout detection numbers)
2 control loops, tempera- |CJ1W-TC104 |20 words | 200 Yes Yes 0to 94
ture-resistance thermom- words (uses words
eter inputs, PNP outputs, for 2 unit
heater burnout detection numbers)
Position 1 axis, pulse output; open |CJ1W-NC113 |10 words | 100 Yes Yes 0to 95
Control collector output words
Units 2 axes, pulse outputs; CJ1W-NC213 |10 words | 100 Yes Yes 0to 95
open collector outputs words
4 axes, pulse outputs; CJ1W-NC413 |20 words | 200 Yes Yes 0to 94
open collector outputs words (uses words
for 2 unit
numbers)
1 axis, pulse output; line |CJ1W-NC133 |10 words | 100 Yes Yes 0to 95
driver output words
2 axes, pulse outputs; line | CJ1W-NC233 |10 words | 100 Yes Yes 0to 95
driver outputs words
4 axes, pulse outputs; line | CJ1W-NC433 |20 words | 200 Yes Yes 0to 94
driver outputs words (uses words
for 2 unit
numbers)
Space Unit (See note.) CJ1W-SP001 |None None Yes Yes
ID Sensor V600-series single-head | CJ1W- 10 words | 100 Yes Yes 0to 95
Units type V600C11 words
V600-series two-head CJ1W- 20 words | 200 Yes Yes 0to 94
type V600C12 words (uses words
for 2 unit
numbers)
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Name Specifications Model Numberof | Number Mountable Racks Unit No.
au‘fﬁ%ﬁ‘: p :Ifk‘)"g;rt‘éz CJ-series | CJ-series
CPURack | Expansion
(CI0 2000 | (D20000 Lot
to to
ClO 2959) | D29599)
High-speed | Two-axis pulse input, CJ1W-CT021 |40 words |400 Yes Yes 0to 92
Counter Unit | counting rate: 500 kcps words (uses words
max., line driver compati- for 4 unit
ble numbers)
CompoBus/ | CompoBus/S remote I/O, |CJ1W-SRM21 |10 words | None Yes Yes Oto 95 or
S Master 256 bits max. or20 0to 94
Units words
CompoNet | CompoNet remote I/O CJ1W-CRM21 None Yes Yes
Master Unit Communications mode 20 words | None Yes Yes 0to 94
No. 0: 128 inputs/128 (uses words
outputs for Word Slaves for 2 unit
numbers)
Communications mode 40 words | None Yes Yes 0 to 92
No. 1: 256 inputs/256 (uses words
outputs for Word Slaves for 4 unit
numbers)
Communications mode 80 words | None Yes Yes 0to 88
No. 2: 512 inputs/512 (uses words
outputs for Word Slaves for 8 unit
numbers)
Communications mode 80 words | None Yes Yes 0to 88
No. 3: 256 inputs/256 (uses words
outputs for Word Slaves for 8 unit
and 128 inputs/128 out- numbers)
puts for Bit Slaves
Communications mode 10 words | Depends | Yes Yes 0to 95
No. 8: 1,024 inputs/ on setting (uses words
1,024 outputs for Word for 1 unit
Slaves and 256 inputs/ number)
256 outputs for Bit
Slaves maximum

Note The Space Unit is for Position Control Units.
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2-4-3 CJ-series CPU Bus Units

(High-speed Storage
and Processing Unit)

slot (used with OMRON
HMC-EFLICIC] Memory
Card), one Ethernet
port

Name Specifications Model Number Mountable Racks Unit No.
:Ifk‘,":;';‘:z CJ-series | CJ-series
CPU Rack | Expansion
(CI0 1500 to gt
CIO 1899)

Controller Link Units Wired CJ1W-CLK21-V1 | 25 words Yes Yes OtoF
(4 Units
max.)

Serial Communications | One RS-232C port and | CJ1W-SCU41- | 25 words Yes Yes OtoF

Unit one RS-422A/485 port | V1

Two RS-232C ports CJ1W-SCU21-
VA
Two RS-422A/485 ports | CJ1W-SCU31-
VA
Ethernet Unit 10Base-T, FINS com- CJ1W-ETN11 25 words Yes Yes OtoF
munications, socket ser- (4 Units
vice, FTP server, and max.)
mail communications
100Base-TX CJ1W-ETN21
FL-net Unit 100Base-TX cyclic CJ1W-FLN22 25 words Yes Yes OtoF
transmissions and mes- (4 Units
sage transmissions max.)

DeviceNet Unit DeviceNet remote I/0, | CJ1W-DRM21 25 words Yes Yes OtoF

2,048 points; Both Mas- (See note 1.)
ter and Slave functions,

Automatic allocation

possible without Config-

urator

Position Control Units | MECHATROLINK-II, CJ1W-NCF71 25 words Yes Yes OtoF

supporting MECHA- 16 axes max.

TROLINK-1I communi-

cations

Motion Control Units MECHATROLINK-II, CJ1W-MCH71 25 words Yes Yes OtoF

supporting MECHA- Real axes: 30 max., Each Unit | Each Unit

TROLINK-Il communi- | Virtual axes: 2 max., uses three |uses three

cations Special motion control slots on the | slots on the

language Rack. Rack.
SYSMAC SPU Unit One CF card type I/l CJ1W-SPUO1 Not used. Yes Yes OtoF

Note 1.

Slave I/O are allocated in DeviceNet Area (CIO 3200 to CIO 3799).

2. Some CJ-series CPU Bus Units are allocated words in the CPU Bus Unit
Setting Area. The system must be designed so that the number of words
allocated in the CPU Bus Unit Setting Area does not exceed its capacity.
Refer to 2-7 CPU Bus Unit Setting Area Capacity for details.

2-5 Expanded System Configuration

2-5-1
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Serial Communications System

The CJ-series system configuration can be expanded by using the following

serial communications ports.

e CPU Unit built-in ports x 2 (peripheral port and RS-232C port)
¢ Serial Communications Unit ports x 2 (RS-232C and RS-422A/485)
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1,2,3... 1. Ifthe CPU Unit built-in ports or Serial Communications Unit ports are used,
various protocols can be allocated, such as Host Link and protocol macros.

2. Upto 16 Serial Communications Units can be connected for one CPU Unit.
The system configuration can then be expanded by connecting devices
with RS-232C or RS-422/485 ports, such as Temperature Sensor Units,
Bar Code Readers, ID Systems, personal computers, Board Computers,
Racks, and other companies’ PLCs.

Serial Communications Units
(16 max.)

CPU Unit

Communications port 1

Peripheral port
I:l é If e o o o

RS-232C port : D/
mi agpe

Communications port 2

Expanding the system configuration as shown above allows a greater number

of serial communications ports, and greater flexible and simpler support for

different protocols.

3. The Serial Gateway is supported for CPU Units with unit version 3.0 or lat-
er and Serial Communications Boards/Units with unit version 1.2 or later.

* CPU Units with unit version 3.0 or later: Gateway from FINS network to
serial communications (CompoWay/F only) is possible through the
peripheral port and RS-232C port.

* Serial Communications Boards/Units with unit version 1.2 or later: Gate-
way from FINS network to serial network (CompoWay/F, Modbus, or Host
Link) is possible. Using a Gateway to Host Link enables Host Links with
the PLC as master.
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System Configuration Example

Host computer (F;rogramming CX-Programmer

onsole

(-

PT

EOR

Host Link slave

Communications settings
automatically detected

Serial Communications Unit

2-5-2 Systems

Protocols

Unit with unit Ver. 1.2 or later

CPU Unit /— Serial Communications
CompoWay/F master
Peripheral —
pgrrtIp e D |:| D Modbus master
Host Link master | CompoWay/F
RS-232C port D D D or Modbus-
] compatible
device
CPU Unit Host Link slave
RS-232C port &

Protocol macro

General-purpose external devices
(such as Temperature Sensor
Units, Bar Code Readers)

Refer to page 120 for a table showing which communications protocols are
supported by each Unit.

The serial communications port mode (protocol) can be switched in the CPU
Unit's PLC Setup. Depending on the protocol selected, the following systems

can be configured.

The following protocols support serial communications.

Protocol

Main connection

Use

Applicable commands,
communications
instructions

Host Link (SYSMAC WAY)
slave

Personal computer

OMRON Programmable Ter-
minals

Communications between
the Host computer and the
PLC. Commands can be
sent to a computer from the
PLC.

Host Link commands/ FINS
commands. Commands can
be sent to a computer from

the PLC.

No-protocol (customer) com-
munications

General-purpose external
devices

No-protocol communica-
tions with general-purpose
devices.

TXD(236) instruction,
RXD(235) instruction,
TXDU(256) instruction,
RXDU(255) instruction

Protocol macro

General-purpose external
devices

Sending and receiving mes-
sages (communications
frames) according to the
communications specifica-
tions of external devices.
(SYSMAC-PST is used to
create protocols by setting
various parameters.)

PMCR(260) instruction
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Protocol

Main connection

Use

Applicable commands,
communications
instructions

Programmer

NT Links (1: N) OMRON Programmable Ter- | High-speed communica- None
minals tions with Programmable
Terminals via direct access.
Peripheral bus (See note 1.) | Programming Devices CX- | Communications between None

Programming Devices and
the PLC from the computer.

Serial Gateway

OMRON Component
PLC

Converts FINS commands
that are received into Com-
poWay/F, Modbus, or Host
Link protocols, and then
transmits the converted com-
mand to the serial line.

CompoWay/F Master
(See note 2.)

CompoWay/F slave

Converts FINS commands
(encapsulated CompoWay/F
commands) received at the
serial port into CompoWay/F
commands.

FINS command

2803 hex received
(including sending FINS
command using
CMND(490))

Modbus Master (See
note 3.)

Modbus slave

Converts FINS commands

(encapsulated Modbus com-
mands) received at the serial
port into Modbus commands.

FINS command

2804 hex or 2805 hex
received

(including sending FINS
command using
CMND(490))

Host Link FINS
(SYSWAY) Master (See
note 3.)

Host Link FINS (SYSWAY)
slave (PLC)

Converts FINS commands
into FINS commands encap-
sulated in Host Link

Any FINS command
received except those sent
to serial port

(including sending FINS
command using
CMND(490))

Note 1.

Host Link System
(SYSMAC WAY Mode 1:N)

The Peripheral Bus Mode is used for Programming Devices excluding Pro-

gramming Console. If Programming Console is to be used, set pin 4 of the
DIP switch on the front panel of the Unit to OFF so that the default periph-
eral port communications parameters are used instead of those specified

in the PLC Setup.

2. CPU Unit with version 3.0 or later (peripheral port and RS-232C port) and
Serial Communications Board/Unit with unit version 1.2 or later only.

3. Serial Communications Board/Unit with unit version 1.2 or later only.

The Host Link System allows the I/O memory of the PLC to be read/written,
and the operating mode to be changed from a Host computer (personal com-
puter or Programmable Terminal) by executing Host Link commands or FINS
commands that are preceded by a header and followed by a terminator. Alter-
natively, FINS commands (preceded by a header and followed by a termina-
tor) can be sent to a computer connected via the Host Link System by
executing Network Communications Instructions (SEND(090)/RECV(098)/
CMND(490)) from the PLC.

115



Expanded System Configuration Section 2-5

No-protocol (Custom)

Host computer

=

FINS commands sent via
SEND/RECV/CMND )
instructions from the PLC Applicable port

Serial
CPU Unit Communi-
RS-232C 0 cations
K Peripheral port | RS-232C port Unit
—> Yes Yes Yes
Host Link commands (See note 1.) |(See note 2.)

or FINS commands

Note 1. Set pin 4 of the DIP switch on the front panel of the CPU Unit to ON, and
set the serial communications mode in the PLC Setup to Host Link.

2. Set pin 5 of the DIP switch on the front panel of the CPU Unit to OFF, and
set the serial communications mode in the PLC Setup to Host Link.

3. Host Link master functions can be performed by sending the CMND(490)
instruction via the Serial Gateway when using Serial Communications
Boards/Units with unit version 1.2 or later.

PLC (Host Link Master)

Serial Communications CMND(490)
Board/Unit
/

=
1 <-—WNT‘J

Host Link Host Link

header terminator

LNk

No-protocol communications allow simple data transmissions, such as input-

FINS command sent

PLC Host Link slave)

Communications System ting bar code data and outputting printer data using communications port I/O
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instructions. The start and completion codes can be set, and RS and CS sig-
nal control is also possible with no-protocol communications.

The following table shows the usage of each communications port I/O
instruction, based on the communications port being used and the direction of
the data transfer (sending or receiving).

Communica- CPU Unit's built-in Serial port on a Serial

tions port RS-232C port Communications Unit
(unit version 1.2 or later)

Send TXD(236) TXDU(256)

Receive RXD(235) RXDU(255)
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NT Link System
(1:N Mode)

Note

CPU scu / Applicable port

| ] Serial
] I CPU Unit Communi-
cat]ons
EL D Peripheral port| RS-232C port Unit

S
= No Yes Yes
RS-232C
b (Seenote 1.) | (See note 2.)

RXDU

TXDU
General-purpose
external device
RXD

General-purpose
external device

1. Set pin 5 of the DIP switch on the front panel of the CPU Unit to OFF, and
set the serial communications mode in the PLC Setup to no-protocol com-
munications.

2. No-protocol communications are supported for Serial Communications
Units with unit version 1.2 or later only.

TXD

If the PLC and Programmable Terminal (PT) are connected together using
RS-232C ports, the allocations for the PT’s status control area, status notify
area, objects such as touch switches, indicators, and memory maps can be
allocated in the 1/O memory of the PLC. The NT Link System allows the PT to
be controlled by the PLC, and the PT can periodically read data from the sta-
tus control area of the PLC, and perform necessary operations if there are any
changes in the area. The PT can communicate with the PLC by writing data to
the status notify area of the PLC from the PT. The NT Link system allows the
PT status to be controlled and monitored without using PLC ladder programs.
The ratio of PLCs to PTsis 1: n (n > 1).

Set the PT communications settings for a 1:N NT Link. Either one or up to
eight PTs can be connected to each PLC.
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1:N Mode

RS-232C

I:'PT

1:N Mode

o
O

Protocol Macros

118

Peripheral port| RS-232C Unit
RS-232C Yes Yes Yes

Applicable port

Serial
CPU Unit Communi-
cations

(See note 1.) | (See note 2.)

[__1 RS-232C to RS-422/485 ; .
Conversion Adapter Note 1. Turn ON pin 4 on the DIP switch on

the front of the CPU Unit and set the
serial communications mode in the
PLC Setup for an NT Link.

RS-422A/485 2. Turn OFF pin 5 on the DIP switch on

the front of the CPU Unit and set the

serial communications mode in the

“:” PT “:” PT ’r:' PT PLC Setup for an NT Link.

Note 1.

The

The PLC can be connected to any PT port that supports 1:N NT Links. It
cannot be connected to the RS-232C ports on the NT30 or NT30C, be-
cause these ports support only 1:1 NT Links.

The NT20S, NT600S, NT30, NT30C, NT620S, NT620C, and NT625C can-
not be used if the CPU Unit’s cycle time is 800 ms or longer (even if only
one of these PTs is connected).

The Programming Console functionality of a PT (Expansion Function) can
be used only when the PT is connected to the RS-232C or peripheral port
on the CPU Unit. It cannot be used when connected to an RS-232C or RS-
422A/485 port on a Serial Communications Unit.

A PT implementing Programming Console functionality and a PT imple-
menting normal PT functionality cannot be used at the same time.

When more than one PT is connected to the same PLC, be sure that each
PT is assigned a unique unit number. Malfunctions will occur if the same
unit number is set on more than one PT.

The 1:1 and 1:N NT Link protocols are not compatible with each other, i.e.,
they are separate serial communications protocols.

CX-Protocol is used to create data transmission procedures (protocols)

for general-purpose external devices according to the communications speci-
fications (half-duplex or full-duplex, asynchronous) of the general-purpose
external devices. The protocols that have been created are then recorded in a

Seri
the

al Communications Unit, enabling data to be sent to and received from
external devices by simply executing the PMCR(260) instruction in the

CPU Unit. Protocols for data communications with OMRON devices, such as

Tem

perature Controller, Intelligent Signal Processors, Bar Code Readers, and

Modems, are supported as standard protocols. (See note.)
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Note The standard protocols are provided with the CX-Protocol and Serial Commu-

CompoWay/F
(Host Function)

Serial Gateway Mode

Note

nications Unit.

Host computer

Protocol

+ B CX-Protocol or PSS Support

I software for protocol macro
function

Applicable port
/ Serial
0

P CPU Unit Communi-
gl cations
Peripheral port| RS-232C port Unit
No No Yes
Messages
[ 1
Messages General-purpose external device

The CJ-series CPU Unit can operate as a host to send CompoWay/F com-
mands to OMRON components connected in the system. CompoWay/F com-
mands are executed by using the CompoWay/F send/receive sequences in
the standard protocols of the protocol macro function.

Protocol macro

CompoWay/F command

CompoWay/F

OMRON
components

When using CPU Units with unit version 3.0 or later (peripheral port and RS-
232C port), the received FINS message is automatically converted into Com-
poWay/F according to the message (see note). When Serial Communications
Boards/Units with unit version 1.2 or later are used, the received FINS mes-
sage is automatically converted into either CompoWay/F, Modbus-RTU, Mod-
bus-ASCII, or Host Link FINS according to the message.

CPU Units with unit version 3.0 or later (peripheral port and RS-232C port)
support automatic conversion into CompoWay/F only (automatic conversion
into Modbus-RTU, Modbus-ASCII, and Host Link FINS is not possible).
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CompoWay/F, Modbus-RTU, Modbus-ASCII

CompoWay/
CPU Unit with unit p i S
version 3.0 or later Network
(peripheral port or RS-
232C port) CMND(490) FINS command sent

Serial Communications
Board/Unit with unit

version 1.2 or later / ‘ Fﬁ J
Sel

rial CompoWay/F
L Gatewa ‘{ FINS (See note.)

(Cs"e"e’pn"mv‘f)ylF Note: Or Modbus-RTU command or Modbus-ASCIl command.
- These commands cannot be sent to the CPU Unit.

CompoWay-compatible OMRON
Component, or Modbus-RTU-
compatible or Modbus-ASCII-
compatible device

Host Link FINS

L | CX-Programmer or other
. o Network |:| Programming Device that
Serial Communications FINS command uses CX-Server as the

Board/Unit with unit communications driver

version 1.2 or later

Note: Not supported /J\ ér

for CPU Units

CMND(490)
sent

ul
z
@

FINS

PLC (Host Link Master) Host Link Host Link
header terminator

header terminator

’ ‘ W PLC (Host Link slave)

Unit/Protocol Compatibility

Unit Model Port Periph- Host No-proto- | Proto- | NT Link | Serial
eral bus Link col (cus- col (1:N Gate-
(See tomer) macro Mode) |way(See
note.) communi- note 2.)
cations
CPU Units CJ1H- Peripheral Yes Yes Yes Yes
CPULILH-R RS-232C Yes Yes Yes Yes Yes
CJ1G/H-
CPULILIH
CJ1iM-CPULI]
CJ1G-
cpulll]
Serial CJ1W- RS-422A/485 | --- Yes Yes (See | Yes Yes Yes
Communications | SCU41-V1 note 2.)
Unit CJ1W- RS-232C Yes Yes (See | Yes Yes Yes
SCU31-V1 note 2.)
CJ1W-
SCuU21-V1

Note 1. The Peripheral Bus Mode is used for Programming Devices excluding Pro-
gramming Consoles. If Programming Console is to be used, set pin 4 of the
DIP switch on the front panel of the Unit to OFF so that the communica-
tions settings are automatically detected instead of using those specified
in the PLC Setup.
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2. Supported for CPU Units with unit version 3.0 or later and Serial Commu-
nications Boards/Units with unit version 1.2 or later only. For CPU Units,
however, only automatic CompoWay/F connection is possible.

Host Link System Slave
The following system configurations are possible for a Host Link System.

C-mode Commands

| Host Link
|—| Host Link commands |—> -

FINS Commands

]

| (Host Link)
[ [ FANs [ ]

Host Link terminator

Host Link header

Note In Host Link mode, FINS commands contained between a header and termi-
nator can be sent from the host computer to any PLC on the Network. Com-
munications are possible with PLCs on the same or different types of
interconnected Networks up to two levels away (three levels including the
local level but not including the Host Link connection).

| (Host Link)
[ TFINS == A
Host Link
terminator Controller Link Network
Host Link header or Ethernet

]
=L

Host Link
{ il

Ethernet

v

Controller Link Network | || | | || | |_

Controller Link
Network Gateway
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Communications from Host Computer
SEND/RECV
[ ] oND

Host Link
. [ FNs [ |

Host Link terminator

Host Link header

SEND(090): Sends data to the Host computer.
RECV(098): Receives data from the Host computer.
CMND(490): Executes a specified FINS command.

Note In Host Link mode, FINS commands contained between a header and termi-
nator can be sent from the host computer to any PLC on the Network. Com-
munications are possible with PLCs on the same or different types of
interconnected Networks up to two levels away (three levels including the

local level but not including the Host Link connection).

]

SEND(090)/
RECV/(098)

CMND(490)

i Controller Link
d/wetwork
HOSt_ Link FINS
terminator
— Host Link header
Host Link Bridge

Controller Link Network

SEND(090)/

Ethernet RECV/(098)
CMND(490)

Controller Link Network

o

Gateway

Host Link Master Using a Serial Communications Board/Unit with unit version 1.2 or later and
Serial Gateway mode enables received FINS commands to be enclosed in a
Host Link header and terminator and transmitted to the PLC on the serial line

(Host Link slave).
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Serial Communications
Board/Unit with unit

version 1.2 or later

CX-Programmer or other

Network Programming Device
FINS command that uses CX-Server as
CMND(490)| gent the communications
driver

Host Link
header terminator

!
e e
PLC (Host Link Master) Host Link Host Link

header terminator

Host Link

FINS Messages

]
=L

PLC (Host Link slave)

‘ ‘ '

FINS (Factory Interface Network Service) messages are commands and
responses that are used as a message service in an OMRON Network. FINS
messages enable the user to control operations such as sending and receiv-
ing data and changing operating modes when necessary. The features of
FINS messages are as follows:

Flexible Communications

FINS messages are defined in the application layer and do not rely on the
physical layer, data link layer, or other lower-level layers. This enables flexible
communications on the CPU bus and different types of networks. Basically,
communications with Ethernet, Controller Link, or Host Link Networks, and
between the CPU Unit and CPU Bus Units is possible via the CPU bus.

D D CPU Bus Unit

% Ethernet | |
FINS

Host Link
|_[FINST |

3ll| 7

N1 7

Note

Controller Link

A TCP/IP header must be attached to the FINS command for an Ethernet Net-
work, and a Host Link header must be attached to the FINS command for a
Host Link Network

Supports Network Relay

Up to three network levels (eight levels for unit version 2.0 or later), including
the local network, can be bypassed to access other Racks.
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L
L
‘ - I N\

Network 2

AT

/N— /N _—\

Network 1 Network 3

Note With CS/CJ-series CPU Units Ver. 2.0 or later, remote programming/monitor-
ing is possible up to 8 levels away. Refer to 1-6-2 Improved Read Protection
Using Passwords for details.

Access to CPU Unit Plus Other Devices on Racks

The CPU Unit, CPU Bus Units, personal computers (boards), and other
devices can be identified and specified using unit addresses.

CPU Bus Unit
Personal
| . computer
P CPU Unit board

; s
’
. ’
’ ’
’ ’
’ R

Network-to-Serial Conversion or Network-to-Serial-to-Network
Conversion
Using a Serial Communications Board/Unit with unit version 1.2 or later and
Serial Gateway mode enables received FINS commands to be automatically
converted into CompoWay/F, Modbus-RTU, Modbus-ASCII, or Host Link FINS
commands according to the FINS message. FINS commands that have been
converted into Host Link FINS commands can also be converted back into
Host Link FINS commands.

L

|
(] s .
Network Serial Communications |:|
Unit with unit version 1.2
or later
1 al | 4

Gatewa —
FINS [ | » [ FINS | ! k FINS
/\ /\ /\
Network

Serial (Host Link)

>

PLC
(Host Link slave)

. [FiNs /\
T\/ Network
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2-5-3 Communications Network System

Communications Networks

The following network systems can be configured when using CJ-series Units.

[ ]

T

Ethernet

Message Communications
Host computer to PLC
PLC to PLC or Host computer

FTP Server Function
Host computer to PLC

Transmission of files to Memory

Card installed in CPU Unit

\— Ethernet Unit

Socket Service
Sends/receives data using TCP
or UDP protocol

Controller Link Unit
I:I Controller Link Support Board
/\ N\ N\
Controller Link
Simple Network configuration
(twisted-pair cables/ optical fiber cables)
Data link and message communications
Large-capacity, flexible, and effective Configurator
data links I:I
Message communications and large-
capacity data transmission L%L_'
Links between PLC and personal DeviceNet
computer
Optical Controller Link Units provide a DeviceNet
bypass function when a node fails.
tt t
Multi-vendor network DeviceNet -

Remote I/0O message communications

Remote 1/0O: Many points, free allocation

Message communications between PLCs,

DeviceNet and Explicit messages

Multi-level network

Various connection methods

Superior Slaves

Remote I/O Terminals, Remote Adapters,
Analog I/0 Terminals, Sensor Terminals,
I/0 Link Units, Temperature Input Terminal,

High-density I/O Terminals

Ethernet

High-speed remote I/O
Various connection methods

Many Master Units:
Communications Unit and
CPU Units with Master function

Superior Slaves

Remote I/O Terminals, Remote
1/0 Modules, Sensor Amplifier
Terminals, Sensor Terminals,
Bit Chain Terminals

Information Systems

Control Systems

If an Ethernet Unit is connected to the system, FINS messages can be used
to communicate between the Host computer connected to the Ethernet and
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Controller Link

DeviceNet

126

the PLC, or between PLCs. By executing FTP commands for the PLC from
the Host computer connected to the Ethernet, the contents of the files on the
Memory Card installed in the CPU Unit can be read or written (transferred).
Data can be sent and received using UDP and TCP protocols. These func-
tions enable a greater compatibility with information networks.

I:I Host computer
FTP command
L:'_‘ Ethernet

-\

\— Ethernet Unit \— Ethernet Unit

The Controller Link Network is the basic framework of the OMRON PLC FA
Network. Connecting a Controller Link Unit to the network enables data links
between PLCs, so that data can be shared without programming, and FINS
message communications between PLCs, which enable separate control and
data transfer when required. The Controller Link Network connections use
either twisted-pair cables or optical fiber cables. Data links and message com-
munications are also possible between the PLC and personal computer. Data
links enable large-capacity and free allocations. FINS message communica-
tions also allow large-capacity data transfer.

/— Controller Link Unit /—Controller Link Unit

I:I Control-
ler Link
[ = Support

/\ X Messages '— /\ ezt | Board

| I |
Controller Link
Free
allocation

Data link

DeviceNet is a multi-vendor network consisting of multi-bit control and infor-
mation systems and conforms to the Open Field DeviceNet specification.
Connecting a DeviceNet Master Unit to the network enables remote I/O com-
munications between the PLC and the Slaves on the network. Remote I/O
communications enable large-capacity 1/0 and user-set allocations. Analog
I/O Terminals are used for the Slaves. Message communications are possible
between PLCs and between the PLC and DeviceNet devices manufactured by
other companies.
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CompoBus/S

PROFIBUS-DP

DeviceNet DeviceNet
/_Master Unit /_Master Unit

Messages
A \ 1 f
e
Remote 1/0 DeviceNet Slaves
bt

CompoBus/S is a high-speed ON/OFF bus for remote 1/O communications.
Connecting a CompoBus/S Master Unit to the network allows remote I/O
communications between the PLC and Slaves. High-speed communications
are performed with 256 points in a cycle time of 1 ms max.

/— CompoBus/S Master Unit

A
CompoBus/S

Remote 1/0 |i| IJ_’__’J

PROFIBUS (PROcess FleldBUS) is an open fieldbus standard for a wide
range of applications in manufacturing, processing, and building automation.
The Standard, EN 50170 (the Euronorm for field communications), to which
PROFIBUS adheres, ensures vendor independence and transparency of
operation. It enables devices from various manufacturers to intercommunicate
without having to make any special interface adaptations.

/— PROFIBUS-DP Master Unit

A
PROFIBUS-DP

Remote 1/0 |i| |#|
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Communications Network Overview

DeviceNet

System Network Function Communications Communications
Device
Information | Ethernet Between Host computer FINS message communica- | Ethernet Unit
networks and PLC. tions
Between PLCs.
Between Host computer FTP server
and Memory Card installed
in CPU Unit.
Between PLC and nodes Socket service
with socket service, such as
UNIX computers.
Controller Link Between PLC and personal | FINS message communica- | Controller Link Unit
computer directly con- tions
nected to the Network. Data link (offset, simple set-
tings)
RS-232C — Control- | Between Host Link com- Host Link commands and RS-232C cables and
ler Link puter and PLC on the Net- | gateway. Controller Link Unit
work.
Control net- | Controller Link Between PLCs. FINS message communica- | Controller Link Unit
works tions

FINS message communica-
tions in an open network.

DeviceNet

CompoBus/S

PROFIBUS-DP

PLC and Network devices
(Slaves).

Large-capacity remote 1/0
(fixed or free allocation) in
an open network

DeviceNet Master Unit
and Configurator

High-speed remote I/O in a
network with OMRON
devices only (fixed alloca-
tions).

CompoBus/S Master
Unit

Large-capacity remote 1/0
(user-set allocation) in an
open network

PROFIBUS-DP Master
Unit and Configurator
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Communications Specifications

Network | Communications | Max. baud rate | Commu- | Max. | Commu- |Datalink | Max. |Connectable devices
Mes- | Data| Re- nica- No. nica- |capacity |[remote
sages | link |mote _tions of tiops (per net- I/_O
Vo distance |Units| medium | work) | points
Ethernet |Yes |- |--- 10 Mbps 2.5 km Twisted- |--- Host computer-to-
100 Mbps 100m |- |pair PLC, PLC-to-PLC
Controller |Yes |Yes |--- 2 Mbps Twisted- |32 Special [32,000 |--- PLC-to-PLC, personal
Link pair (twisted- |words computer-to-PLC
cables: pair)
500 m cables
DeviceNet |Yes [--- |Yes |500 Kbps 100 m 63 Special |--- 2,048 |PLC-to-Slave
Communications cables (Slaves: Remote 1/0
cycle: Approx. Terminals, Remote
5 ms (128 inputs, Adapters. Sensor Ter-
128 outputs) minals, CQM1 I/O Link
Units, Analog Output
Terminals, Analog
Input Terminals)
Compo-  |--- ---  |Yes |750 Kbps 100 m 32 Two-core |--- 256 PLC-to-Slave
Bus/S Communications wires, (Slaves: Remote I/0
cycle: Approx. special Terminals, Remote I/O
1 ms max. (128 flat Modules, Sensor Ter-
inputs, 128 out- cables minals, Sensor Amp
puts) Terminals, Bit Chain
Terminals)
PROFI- ---  |Yes |12 Mbps Commu-{100 m 125 |Special |--- 7,168 |PLC-to-Slave (Slaves:
BUS-DP nications cycle: cables words |All PROFIBUS-DP
Approx. 3.5 ms slaves)
max. (128 inputs,
128 outputs)

2-6 Unit Current Consumption

2-6-1

The amount of current/power that can be supplied to the Units mounted in a
Rack is limited by the capacity of the Rack’s Power Supply Unit. Refer to the
following tables when designing your system so that the total current con-
sumption of the mounted Units does not exceed the maximum current for
each voltage group and the total power consumption does not exceed the
maximum for the Power Supply Unit.

CJ-series CPU Racks and Expansion Racks

The following table shows the maximum currents and power that can be sup-
plied by Power Supply Units in CPU Racks and Expansion Racks.

When calculating current/power consumption in a CPU Rack, be sure to
include the power required by the CPU Unit itself, as well as the 1/0 Control
Unit if one or more Expansion Racks is connected. Likewise, be sure to
include the power required by the 1/O Interface Unit when calculating current/
power consumption in an Expansion Rack.

Power Supply Max. current consumption Max. total
Unit 5-V group 24-V group | 24-V group power
(Internal logic) | (Relays) (Service) | consumption
CJ1W-PA205R 50A 0.8A None 25W
CJ1W-PA205C 50A 0.8A None 25 W
CJ1W-PA202 2.8 A 0.4A None 14 W
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Power Supply Max. current consumption Max. total
Unit 5-V group 24-V group | 24-V group power
(Internal logic) | (Relays) (Service) | consumption
CJ1W-PD025 50A 0.8A None 25 W
CJ1W-PD022 2.0A 04A None 19.6 W

2-6-2 Example Calculations

Example 1: CPU Rack

Example 2: Expansion
Rack

130

In this example, the following Units are mounted to a CPU Rack with a CJ1W-
PA205R Power Supply Unit.

Unit Model Quantity Voltage group
5-VDC | 24-VvDC

CPU Unit CJ1G-CPU45H |1 0910A |-

I/O Control Unit CJ1W-1C101 1 0.020 A

Input Units CJ1W-ID211 2 0.080 A |---
CJ1W-ID231 2 0.090A |---

Output Units CJ1W-0C201 2 0.090A [0.048 A

Special I/O Unit CJ1W-DA041 1 0.120A |---

CPU Bus Unit CJ1W-CLK21 1 0.350 A |---

Current Consumption

Group Current consumption
5VDC 0910 A+0.020 A +0.080x2 +0.090Ax2+0.090 Ax 2+
0.120 A+ 0.350 A=1.92 A (<5.0 A)
24V DC |0.048 Ax2=0.096 (<0.8 A)

Power Consumption

1.92A x5V +0.096 Ax24V

=9.60 W +2.304 W
=11.904 W (<25 W)

In this example, the following Units are mounted to a CJ-series Expansion

Rack with a CJ1W-PA205R Power Supply Unit.

Unit Model Quantity Voltage group
5-VDC | 24-VvDC
I/O Interface Unit | CJTW-11101 1 0.130A |-
Input Units CJ1W-ID211 2 0.080A |-
Output Units CJ1W-OD231 8 0.140A |--

Current Consumption

Group Current consumption
5VvDC 0.130A+0.080Ax2+0.140Ax8=1.41 A(<5.0A)
24V DC |---

Power Consumption

1.41 A x5V =7.05W (<25 W)
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2-6-3 Current Consumption Tables

5-V DC Voltage Group

Name

Model

Current consumption (A)

CPU Units (including power
supplied to Programming

Console)

CJ1H-CPU67H-R

0.99 (See note.)

CJ1H-CPUB6H-R

0.99 (See note.)

CJ1H-CPUB5H-R

0.99 (See note.)

CJ1G-CPUB4H-R

0.99 (See note.)

CJ1H-CPU67H

0.99 (See note.)

CJ1H-CPU6B6H

CJ1H-CPUB5H

0.99 (See note.)

CJ1G-CPU45H

0.91 (See note.)

CJ1G-CPU44H

0.91 (See note.)

CJ1G-CPU43H

0.91 (See note.)

CJ1G-CPU42H

(
(
(
(
(
0.99 (See note.)
(
(
(
(
(

0.91 (See note.)

CJ1M-CPU23 0.64 (See note.)
CJ1M-CPU22 0.64 (See note.)
CJ1M-CPU21 0.64 (See note.)
CJ1M-CPU13 0.58 (See note.)
CJ1M-CPU12 0.58 (See note.)
CJ1M-CPU1H1 0.58 (See note.)
CJ1G-CPU45 0.91 (See note.)
CJ1G-CPU44 0.91 (See note.)

I/0 Control Unit CJ1W-IC101 0.02

I/O Interface Unit CJ1W-11101 0.13

End Cover CJ1W-TERO1 Included with CPU Unit or I/O Inter-

face Unit power supply.

Note The NT-AL0O1 Link Adapter consumes 0.15 A/Unit when used.

CJ-series Basic I/0 Units

Add 0.04 A for each CJ1W-CIF11 RS-422A Adapter that is used.
Add 0.20 A for each NV3W-M[120L Programmable Terminal that is used.

Category Name Model Current
consumption (A)
Basic Input Units DC Input Units CJ1W-ID201 0.08
CJ1W-ID211 0.08
CJ1W-ID231 0.09
CJ1W-ID232 0.09
CJ1W-ID261 0.09
CJ1W-ID262 0.09
AC Input Units CJTW-IA111 0.09
CJ1W-1A201 0.08
Interrupt Input Unit | CJ1W-INTO1 0.08
Quick-response CJ1W-IDPO1 0.08
Input Unit
B7A Interface Unit |CJ1W-B7A14 0.07
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CJ-series Special I/0 Units

132

Category Name Model Current
consumption (A)
Basic Output Units Transistor Output CJ1W-0OD201 0.09
Units CJ1W-0D202 |0.11
CJ1W-0D203 |0.10
CJ1W-0D204 |0.10
CJ1W-0OD211 0.10
CJ1W-0OD212 0.10
CJ1W-0OD231 0.14
CJ1W-0D232 |0.15
CJ1W-0OD233 |0.14
CJ1W-0OD261 0.17
CJ1W-OD262 0.17
CJ1W-0OD263 |0.17
Relay Output Units | CJ1W-OC201 0.09
CJ1W-0OC211 0.11
Triac Output Units | CJ1W-0OA201 0.22
B7A Interface Unit | CJ1W-B7A04 0.07
Basic Mixed I/O Units | 24-V DC Input/Tran- | CJ1W-MD231 0.13
sistor Output Units  [cj1w-MD232 10.13
CJ1W-MD233 0.13
CJ1W-MD261 0.14
CJ1W-MD263 |0.14
TTL I/O Unit CJ1W-MD563 [0.19
B7A Interface Unit | CJ1W-B7A22 0.07
Category Name Model Current
consumption (A)
Special I/O Units | Analog Input Units | CJ1W-AD081/ 0.42
ADO081-V1
CJ1W-AD041-V1 0.42
Analog Output CJ1W-DA041 0.12
Units CJ1W-DA021 0.12
CJ1W-DA0O8V 0.14
CJ1W-DA08C 0.14
Analog I/O Units CJ1W-MAD42 0.58
Isolated-type Ther- | CJ1W-PTS51 0.25
mocouple Input  I'cj{W-PTS15 0.18
Units
Isolated-type Tem- | CJ1W-PTS52 0.25
perature Resis- G 1W.PTS16 0.18
tance Input Units
DC Input Unit CJ1W-PDC15 0.18
Temperature Con- | CJ1W-TCLILIC] 0.25
trol Units
Position Control CJ1W-NC113/NC133/|0.25
Units NC213/NC233
CJ1W-NC413/NC433 |0.36
High-speed CJ1W-CT021 0.28
Counter Unit
ID Sensor Units CJ1W-V600C11 0.26
CJ1W-V600C12 0.32
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CJ-series CPU Bus Units

Category Name Model Current
consumption (A)
Special I/O Units | CompoBus/S Mas- | CJ1W-SRM21 0.15
ter Unit
CompoNet Master | CJ1W-CRM21 0.40
Unit
Category Name Model Current

consumption (A)

CPU Bus Units

Controller Link
Unit

CJ1W-CLK21-V1

0.35

Serial Communi-
cations Unit

CJ1W-SCU41-V1

0.38 (See note.)

CJ1W-SCU21-V1

0.28 (See note.)

CJ1W-SCU31-V1

0.38

Ethernet Unit CJIW-ETN11 0.38
CJ1W-ETN21 0.37

FL-net Unit CJ1W-FLN22 0.37

DeviceNet Unit CJ1W-DRM21 0.29

Position Control CJ1W-NCF71 0.36

Units supporting

MECHATROLINK-

Il communications

Motion Control CJ1W-MCH71 0.6

Units supporting

MECHATROLINK-

Il communications

SYSMAC SPU CJ1W-SPUO1 0.56

Unit (High-speed
Storage and Pro-
cessing Unit)

Note The NT-AL0O1 Link Adapter consumes 0.15 A/Unit when used.
Add 0.04 A for each CJ1W-CIF11 RS-422A Adapter that is used.
Add 0.20 A for each NV3W-MLI20L Programmable Terminal that is used.
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CJ-series
Communications
Adapters

Category Name Model Current consump-
tion (A)
Communica- | RS-422A Converter |CJ1W-CIF11 0.04
tions Adapters

Current Consumptions for 24-V Supply

Category Name Model Current consumption (A)
Basic Output | Relay Contact |CJ1W-OC201 0.048
Units Output Units (0.006 x number of ON points)

CJ1W-0C211 0.096
(0.006 x number of ON points)

Special I/0 ID Sensor Units | CJ1W-V600C11 |0.12

Units CJ1W-V600C12 |0.24
Advanced CJ1W-MCH71 0.3
Motion Control
Unit

2-7 CPU Bus Unit Setting Area Capacity
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Settings for most CPU Bus Units are stored in the CPU Bus Unit Setting Area
in the CPU Unit. Refer to 9-22 Parameter Areas for details. The CPU Bus
Units are allocated the required number of works for settings from this area.

There is a limit to the capacity of the CPU Bus Unit Setting Area of 10,752
bytes (10 Kbytes). The system must be designed so that the number of words
used in the CPU Bus Unit Setting Area by all of the CPU Bus Units not exceed
this capacity. If the wrong combination of Units is used, the capacity will be
exceeded and either Units will operate from default settings only or will not
operate at all.

The following table shows the number of bytes required in the CPU Bus Unit
Setting Area by each Unit. Any Unit with a usage of “0” does not use the CPU
Bus Unit Setting Area at all.

Name Model number Capacity in bytes
Controller Link Unit CJ1W-CLK21-VA1 512
Serial Communications Unit CJ1W-SCU21/31/ |0
41-VA
Ethernet Unit CJ1W-ETN11 412
CJ1W-ETN21 994
FL-net Unit CJ1W-FLN21 998
DeviceNet Unit CJ1W-DRM21 0
Position Control Unit CJ1W-NCF71 0
Motion Control Unit CJ1W-MCH71 0
Storage and Processing Unit CJ1W-SPUO1 0




I/0 Table Settings List

Section 2-8

2-8 1/O Table Settings List
The following settings are used in the I/O tables on the CX-Programmer.
2-8-1 CJ-series Basic I/0 Units
Name Model Unit type setting Addresses | Input | Output
per Unit | Words | Words
DC Input Units CJ1W-ID201 8pt Unit — 8pt Input ~nn 1 0
CJ1W-ID211 16pt Unit — 16pt Input 1 0
CJ1W-ID231 32pt Unit — 32pt Input 2 0
CJ1W-ID232 32pt Unit — 32pt Input 2 0
CJ1W-ID261 64pt Unit — 64pt Input 4 0
CJ1W-ID262 64pt Unit — 64pt Input 4 0
AC Input Units CJ1W-1A111 16pt Unit — 16pt Input - 1 0
CJ1W-IA201 16pt Unit — 16pt Input 1 0
24-V DC Input/Transistor Output Units CJ1W-MD231 | 32pt Unit — 32pt Mixed 1 1
CJ1W-MD232 - 1 1
CJ1W-MD233 1 1
CJ1W-MD261 | 64pt Unit — 64pt Mixed 2 2
CJ1W-MD263 --- 2 2
TTL 1/O Unit CJ1W-MD563 | 64pt Unit — 64pt Mixed 2 2
B7A Interface Unit CJ1W-B7A14 64pt Unit — 64pt Input 4 0
CJ1W-B7A04 | 64pt Unit — 64pt Output m-n 0 4
CJ1W-B7A22 | 64pt Unit — 64pt Mixed 2 2
Interrupt Input Unit CJ1W-INTO1 Interrupt Unit (16 Bit) 1 0
High-speed Input Units CJ1W-IDPO1 16pt Unit — 16pt Input 1 0
Relay Output Units CJ1W-0OC201 | 8pt Unit — 8pt Output 0 1
CJ1W-0C211 16pt Unit — 16pt Output --- 0 1
Triac Output Unit CJ1W-OA201 8pt Unit — 8pt Output 0 1
Transistor Output Units with sinking outputs | CJ1W-OD201 8pt Unit — 8pt Output 0 1
CJ1W-0OD203 | 8pt Unit — 8pt Output --- 0 1
CJ1W-OD211 16pt Unit — 16pt Output --- 0 1
CJ1W-0OD231 32pt Unit — 32pt Output 0 2
CJ1W-0D233 | 32pt Unit — 32pt Output 0 2
CJ1W-OD261 | 64pt Unit — 64pt Output --= 0 4
CJ1W-0OD263 | 64pt Unit — 64pt Output --- 0 4
Transistor Output Units with sourcing out- | CJ1W-OD202 | 8pt Unit — 8pt Output 0 1
puts CJ1W-0OD204 | 8pt Unit — 8pt Output 0 1
CJ1W-0OD212 | 16pt Unit — 16pt Output --- 0 1
CJ1W-0D232 | 32pt Unit — 32pt Output --- 0 2
CJ1W-0OD262 | 64pt Unit — 64pt Output 0 4

Note If the selected Unit is incorrect, an I/O Table Setting error will be generated.
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2-8-2 CJ-series Special I/0 Units

Name Model Unit type setting Addresses | Input | Output
per Unit | Words | Words
Analog Input Unit CJ1W-ADO041 CS/CJ SIO Unit — Analog Input Unit 1 9 1
CJ1W-AD081(-V1) 1 9 1
Analog Output Unit CJ1W-DA021 CS/CJ SIO Unit — Analog Output Unit 1 1 9
CJ1W-DA041 1 1 9
CJ1W-DA08V 1 1 9
Analog I/0 Units CJ1W-MAD42 CS/CJ SIO Unit — Analog Input/Output Unit | 1 5 5
Temperature Control | CJ1W-TCO001 CS/CJ SIO Unit — Temperature Control 2 14 6
Units CJIW-TC002 Unit 2 14 6
CJ1W-TC003 2 14 6
CJ1W-TC004 2 14 6
CJ1W-TC101 2 14 6
CJ1W-TC102 2 14 6
CJ1W-TC103 2 14 6
CJ1W-TC104 2 14 6
Position Control Units | CJIW-NC113 CS/CJ SIO Unit — Numerical Control Unit |1 3 2
CJ1W-NC213 1 6 4
CJ1W-NC413 2 12 8
CJ1W-NC133 1 3 2
CJ1W-NC233 1 6 4
CJ1W-NC433 2 12 8
PROFIBUS-DP Slave |CJ1W-PRT21 CS/CJ SIO Unit — Other SIO Unit 4 26 14
Unit
ID Sensor Units CJ1W-V600C11 CS/CJ SIO Unit — Other SIO Unit 1 10
CJ1W-V600C12 2 20
High-speed Counter CJ1W-CT021 CS/CJ SIO Unit — High Speed Counter 4 26 14
Unit Unit
CompoBus/S Master | CJ1W-SRM21 CS/CJ SIO Unit — CompoBus/S Master 1 6 4
CompoNet Master Unit | CJ1W-CRM21 CS/CJ SIO Unit — CompoNet Comm. |2 11 9
Master Unit Mode
No. 0
No. 1 4 21 17
No. 2 8 41 33
No. 3 8 45 25
No. 8 1 Variable | Variable

Note If the selected Unit, the number of input words, or the number of output words
is incorrect, a Special I/O Unit Setup error will be generated.
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2-8-3 CJ-series CPU Bus Units

Unit type setting Name Model
Communications Controller Link Unit CJ1W-CLK21-V1
CJ1W-CLK21
Serial Communications Unit CJ1W-SCU41-V1

CJ1W-SCU31-V1
CJ1W-SCU21-V1

CJ1W-SCU41

CJ1W-SCuU21

Ethernet Unit CJ1W-ETN11

CJ1W-ETN21

FL-net Unit CJ1W-FLN22

DeviceNet Unit CJ1W-DRM21

Position Control Unit Position Control Unit CJ1W-NCF71
Motion Controllers Motion Control Unit CJ1W-MCH71
General-purpose Storage and Processing Unit CJ1W-SPUO1

Devices

Note The DeviceNet Unit is not support by CX-Programmer version 2.0 or earlier,
and I/O tables containing the DeviceNet Unit cannot be created with these
versions. Create the tables online.

137



1/0 Table Settin,_gs List Section 2-8

138



SECTION 3
Nomenclature, Functions, and Dimensions

This section provides the names of components and their functions for various Units. Unit dimensions are also provided.
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CPU Units Section 3-1
3-1 CPU Units
3-1-1 Models
CJ1-H CPU Units
1/0 points Expansion Program Data Memory | LD instruction Model Weight
Racks capacity (DM + EM) processing
time
2,560 3 max. 250 Ksteps 448 Kwords 0.016 ps CJ1H-CPUB7H-R 200 g
120 Ksteps 256 Kwords CJ1H-CPUB6H-R | Max.
60 Ksteps 128 Kwords CJ1H-CPUB5H-R
30 Ksteps 64 Kwords CJ1G-CPU64H-R
250 Ksteps 448 Kwords 0.02 us CJ1H-CPUB7H
120 Ksteps 256 Kwords CJ1H-CPU66H
60 Ksteps 128 Kwords CJ1H-CPUB5H
60 Ksteps 128 Kwords 0.04 ps CJ1G-CPU45H 190 g
1,280 3 max. 30 Ksteps 64 Kwords CJ1G-CPU44H max.
960 2 max. 20 Ksteps 64 Kwords CJ1G-CPU43H
10 Ksteps 64 Kwords CJ1G-CPU42H
CJ1M CPU Units
I/0 points Expansion Program Data Memory | LD instruction [Pulsel/O| Model | Weight
Racks capacity (DM + EM) processing
time
640 1 20 Ksteps 32 Kwords 0.1us Yes CJ1M- 170 g
CPU23 | max.
320 None 10 Ksteps CJ1M-
CPU22
160 5 Ksteps CJ1M-
CPU21
640 1 20 Ksteps No CJ1M- 120 g
CPU13 | max.
320 None 10 Ksteps CJ1M-
CPU12
160 5 Ksteps CJ1M-
CPU1
CJ1 CPU Units
I/0 points Expansion Program Data Memory | LD instruction Model Weight
Racks capacity (DM + EM) processing
time
1,280 3 max. 60 Ksteps 128 Kwords 0.08 us CJ1G-CPU45 200g
30 Ksteps 64 Kwords CJ1G-CPU44 max.
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3-1-2 Components
CJ1-H and CJ1 CPU Units

r LED Indicators

omRon - ~ . —
Battery C e P DIP Switch
attery Compartment \fﬁ)\?‘%%m‘m? RN | (Inside the battery compartment)
e e Used for initial settings.
OPEN S Memory Card Indicators
v Lol | MCPWR (green): Lit when power is

Memory Card Power — | v ——1 | supplied to Memory Card.
Supply Switch wsv || O 0 BUSY (orange): Lit when Memory
Press the power supply o= Card is being accessed.
switch to disconnect D Peripheral Port
fh?ﬁétﬁfg?yrecraeﬂomg Connected to Programming Devices,
press the Memor)} Card o such as a Programming Console or host computers.
Power Supply Switch to H R
perform aﬁ%gsy backup PERIPHERAL Memory Card Connector _
operation. o Connects the Memory Card to the CPU Unit

8o

(@] n
% f RS-232C Port
80 Connected to Programming Devices
oLn (excluding Programming Consoles),
(@) Host Computers, general-purpose external
devices, Programmable Terminals, and other
PORT devices.

= L UC
Memory Card Eject Button

Press the eject button to remove the
Memory Card from the CPU Unit.

Note Always connect the connector covers to protect them from dust when not
using the peripheral or RS-232C port.
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CJ1M CPU Units
Models without Built-in I/0 (CJ1M-CPU1L))

= —J
m/ -~
SYSKAC AN e T :Tl
CJNI \ |smuwu
PRAGRAMMABLE [ - a
CoftroL e V] eeepn
it R
/ i
N7 ! 1
| |
[
V[
— | —— |
-
PERIPHERAL
%o
0 (]
o3 D
e
o o
O | =
PORT

Note The nomenclature and functions are the same as for the CJ1 and CJ1-H CPU
Units above.

Models with Built-in I/O (CJ1M-CPU2L))

—J
== 1/0 Indicator

Indicates ON/OFF status
of signals to actual built-in

inputs and outputs.

~ —_
SYSMAC AN
CJIM \ | erralv g
PROBRAMMABLE g
CONTROLLER

cruge

I

| PRPRLO
1 comm 0
I
I
I

z
| B |
NAORWN=O
ocopooooo

BK*P a

o
c
S

—

ooooogoo
AR woo~foa

= [sv g
v [
e

Built-in I/O
1 MIL connector (40 pins)

|

00D DDODODODODODODODODODO0DOOOOO
oooooooooooooooo\oooo
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Note All nomenclature and functions other than those shown in the above diagram
are the same as for CJ1 and CJ1-H CPU Units.
Indicators The following table describes the LED indicators located on the front panel of
the CPU Units.
Indicator Color Status Meaning
RUN Green ON PLC is operating normally in MONITOR or RUN mode.
Flashing System download mode error or DIP switch settings error.
OFF PLC has stopped operating while in PROGRAM mode, or has stopped operating
due to a fatal error, or is downloading data from the system.
ERR/ALM Red ON A fatal error has occurred (including FALS instruction execution), or a hardware
error (watchdog timer error) has occurred.
'(ghe CPU Unit will stop operating, and the outputs from all Output Units will turn
FF.
Flashing A non-fatal error has occurred (including FAL instruction execution)
The CPU Unit will continue operating.
OFF CPU Unit is operating normally.
INH Orange |ON Output OFF Bit (A50015) has been turned ON. The outputs from all Qutput Units
will turn OFF.
OFF Output OFF Bit (A50015) has been turned OFF.
PRPHL Orange |Flashing |CPU Unitis communicating (sending or receiving) via the peripheral port.
OFF CPU Unit is not communicating via the peripheral port.
COMM Orange | Flashing CPU Unit is communicating (sending or receiving) via the RS-232C port.
OFF CPU Unit is not communicating via the RS-232C port.
BKUP Orange |ON User program and parameter area data is being backed up to flash memory in the
(CJ1-HCPU CPU Unit or being restored from flash memory.
Units only) Note Do not turn OFF the power supply to the PLC while this indicator is lit.
OFF Data is not being written to flash memory.
E —J

Indicator Color Status Meaning
MCPWR Green ON Power is being supplied to the Memory Card.
Flashing Flashes once: Easy backup read, write, or verify normal
Flashes five times: Easy backup write malfunction
Flashes three times: Easy backup write warning
Flashes continuously: Easy backup read or verify malfunction
OFF Power is not being supplied to the Memory Card.
BUSY Orange | Flashing Memory Card is being accessed.
OFF Memory Card is not being accessed.
OPEN
@:BUSY (@] I]

PERIPHERAL
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DIP Switch The CJ-series CPU Unit has an 8-pin DIP switch that is used to set basic
operational parameters for the CPU Unit. The DIP switch is located under the
cover of the battery compartment. The DIP switch pin settings are described
in the following table.
Pin no. | Setting Function Usage Default
1 ON Writing disabled for user program memory. Used to prevent programs from being acci- | OFF
(See note.) dently overwritten from Programming
OFF Writing enabled for user program memory. | Devices (including Programming Console).
2 ON The user program is automatically trans- Used to store the programs in the Memory OFF
ferred from the Memory Card when power is | Card to switch operations, or to automatically
turned ON. transfer programs at power-up (Memory
OFF The user program is not automatically trans- | Card ROM operation).
ferred from the Memory Card when power is | Note When pin 7 is ON, easy backup read-
turned ON. ing from the Memory Card is given pri-
ority, so even if pin 2 is ON, the user
program is not automatically trans-
ferred from the Memory Card when
power is turned ON.
3 Not used. OFF
4 ON Peripheral port communications parameters | Turn ON to use the peripheral port for a OFF
set in the PLC Setup are used. device other than Programming Console or
OFF Peripheral port communications parameters | CX-Programmer (Peripheral bus only).
set using Programming Console or CX-Pro-
grammer (Peripheral bus only) are used.
5 ON RS-232C port communications parameters | Turn ON to use the RS-232C port for a Pro- |OFF
set using a CX-Programmer (Peripheral bus | gramming Device.
only) are used.
OFF RS-232C port communications parameters
set in the PLC Setup are used.
6 ON User-defined pin. Turns OFF the User DIP Set pin 6 to ON or OFF and use A39512in | OFF
Switch Pin Flag (A39512). the program to create a user-defined condi-
OFF User-defined pin. Turns ON the User DIP tion without using an I/O Unit.
Switch Pin Flag (A39512).
7 ON Writing from the CPU Unit to the Memory Press and hold the Memory Card Power OFF
Card. Supply Switch for three seconds.
Restoring from the Memory Card to the CPU | To read from the Memory Card to the CPU
Unit. Unit, turn ON the PLC power.
This operation is given priority over automatic
transfer (pin 2 is ON) when power is ON.
OFF Verifying contents of Memory Card. Press and hold the Memory Card Power
Supply Switch for three seconds.
8 OFF Always OFF. OFF
Note 1. The following data cannot be overwritten when pin 1 is ON:
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* All parts of the user program (programs in all tasks)
e All data in the parameter area (such as the PLC Setup and 1/O table)

When pin 1 is ON, the user program and parameter area will not be cleared
when the memory clear operation is performed from a Programming De-
vice.

2. The CPU Unit will not enter any mode except PROGRAM mode after back-
ing up data to a Memory Card using DIP switch pin 7. To enter RUN or
MONITOR mode, turn OFF the power supply, turn OFF pin 7, and then re-
start the PLC. This will enable changing the operating mode as normal.



CPU Units Section 3-1

=]

OMRGN

J
SYSMAC RUNG !
CJ1G-CPU44  ERR/ALMa H
PROGRAMMABLE PRP':“{'; H
CONTROLLER e

Note The language displayed for the CJ-series CPU Units is not set on the DIP
switch, but rather is set using Programming Console keys.

3-1-3 CPU Unit Memory Block Map

The memory of CJ-series CPU Units is configured in the following blocks.
* I/O Memory: The data areas accessible from the user program
* User Memory: The user program and parameter areas (See note 1.)
CPU Unit memory is backed up as shown in the following table.

Area CJ1-H CPU Units | CJ1M CPU Units CJ1 CPU Units
User memory | Flash memory Flash memory Battery
I/O memory | Battery Battery Battery

Areas Backed Up by Battery

If the battery voltage is low, the data in these areas will not be stable. The
CPM2A-BATO01 Battery is used for CJ1-H and CJ1 CPU Units and the CJ1W-
BATO1 Battery is used for CJ1M CPU Units.

Areas Backed Up by Flash Memory

The data in these areas will be held even if the battery voltage is low. The
CJ1-H and CJ1M CPU Units have an internal flash memory to which the user
program and parameter area data are backed up whenever the user memory
is written to, including data transfers and online editing from a Programming
Device (CX-Programmer or Programming Console), data transfers from a
Memory Card, etc. The user program and the parameter area data will be
held when using a CJ1-H or CJ1M CPU Unit.

The internal flash memory of CJ1-H and CJ1M CPU Units with unit version
3.0 also contains a comment memory and FB source memory area. The com-
ment memory is used to store symbol table files, comment files, and program
index files (if comment memory is selected as the transfer destination when
transferring projects from a CX-Programmer Ver. 5.0). The FB program mem-
ory area is used to store function block program data.
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CJ1 CPU Unit

Built-in RAM
1/0 Memory Area

k‘_ Backup

. The battery life is 5
Drive 1: EM file . years at an ambient
memory (See note 2.) : temperature of 25°C.

User program

Drive 0: Memory
Card
(flash memory)

Parameter Area /
(See note 1.)

File memory

CJ1-H or CJ1M CPU Unit

Built-in RAM
I/O Memory Area

Flash memory
(CJ1-H and CJ1M Drive 1: EM file

Auto

write [ The battery life is 5 years at an
ambient temperature of 25°C.
A

CPU Units only) memory (See note 2.)
| Backu
User program User program : P Battery

P N

Drive 0: Memory
Card
Auto (flash memory)
write
Parameter Area < Parameter Area
r (See note 1.) File memory
Comment memory area | Automatically backed up to flash memory whenever a write
- operation for the user memory area (user program or parameter
area) is performed from a Programming Device.
Used to store symbol table files, comment files, and program

FB
Soliree memoty area PR index files. CPU Units with unit version 3.0 or later, Memory

Card, EM file memory, or comment memory can be selected as
the destination when transferring projects from CX-Programmer
Ver. 5.0.

For CPU Units with unit version 3.0 or later, when transferring
projects containing function blocks from the CX-Programmer,
the function block program information is automatically stored
in the FB program memory area.

Note 1. The Parameter Area stores system information for the CPU Unit, such as
the PLC Setup. An attempt to access the Parameter Area by an instruction
will generate an illegal access error.
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2. Part of the EM (Extended Data Memory) Area can be converted to file
memory to handle data files and program files in RAM memory format,
which has the same format as Memory Cards. Both EM file memory or
memory cards can be treated as file memory (i.e., can be used to store

files).
Opening the Battery Insert a small flat-blade screwdriver into the opening at the bottom of the bat-
Compartment Cover tery compartment cover and lift open the cover.

Insert a small flat-blade
screwdriver into the opening
at the bottom of the battery
compartment cover and lift

open the cover.

i} i}
H
$ -
e
DIP switch :
3
o gt
~ D
(] o]
<
n
©
~
[ee]

Orient the battery as shown below.

Place the cable so that it is at
an angle to the upper right.
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3-1-4 Dimensions
CJ1-H and CJ1 CPU Units

|
2.7
Yy
.~ —
A omaon
SYSMAC RAUNo
CJ1G-CPU44  ERR/ALMo
PROGRAMMABLE PRF"’\AT:
CONTROLLER PRPHL
Busy
90
PERIPHERAL
Yy PORT
] = U@
27
62

CJ1M CPU Units
CPU Units without Built-in /0 (CJ1M-CPU1[]J)

~
oi

o

[

¥yt
~
ai
31

= = -
i |
O
i
< (] (]
—— E
65
~ 73.9 g
o) H—M—D’fh“‘ =
|
O
(
= (| (|
— T E
65
73.9
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CPU Units with Built-in I/O (CJ1M-CPU2[)

2.7

48.75

3-2 File Memory

>
_J[]D
o) [ =
O
poE
— E
6
83.6

For CJ-series CPU Units, the Memory Card and a specified part of the EM
Area can be used to store files. All user programs, the I/O Memory Area, and
the Parameter Area can be stored as files.

(CJ1 and CJ1-H
CPU Units only.)
EM file memory

Bank 0
Bank n

—
EM file

Bank6 |4 oMo

ity of the CPU Unit’'s
EM Area (e.g., the
maximum capacity for
a CPU66 is

448 Kbytes)

File memory Memory Memory capacity Model
type
memory |64 Mbytes HMC-EF7672
128 Mbytes HMC-EF7183
(See note 3.)
RAM The maximum capac- | The specified bank

(setinthe PLC Setup)
to the last bank of the
EM Area in the I/O
Memory.

Comment memory
(CS/CJ-series CPU Units
with unit version 3.0 or
later only)

CPU Unit’s
internal
flash mem-
ory

Comment files

CX-Programmer rung

CPU66H/67H: comments and other
128 Kbytes comments

Other CPU Units:

64 Kbytes

Program index files CX-Programmer sec-
CPU66H/67H: tion names, section
128 Kbytes comments, and pro-
Other CPU Units: gram comments

64 Kbytes

Symbol table files CX-Programmer glo-
CPU45H/65H66H/ bal symbol tables,

67H: 128 Kbytes
Other CPU Units:
64 Kbytes

local symbol tables,
and settings for auto-
matically allocated
areas.

Note 1.

A Memory Card can be written up to approximately 100,000 times.

2. The HMC-AP001 Memory Card Adapter is shown below.
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3. The HMC-EF183 cannot be used with some CPU Units. Before ordering
the HMC-EF183, confirm applicability using the information in Precautions
on Applicable Units on page 150.

3-2-1 Memory Card

Basic Specifications

Iltem Previous products
Model number HMC-EF183 |HMC-EF672 |HMC-EF372
Memory Card 128 Mbytes 64 Mbytes 30 Mbytes
capacity
Common Dimensions 42.8 x36.4x3.3mm (WxH xT)
specifications Weight 15 g max.
Current consumption Approx. 30 mA (when used with PLC)
Environmental specifi- | Same a general specifications of PLC
cations
No. of writes 100,000 (guaranteed value)
Factory No. of files writable to | 511
specifications | root directory
File system FAT16

Precautions on Applicable Units
The HMC-EF183 Memory Card cannot be used with the following CPU Units
and PTs. Confirm applicability when ordering.
1. CS-series CPU Units

e Al CS1G-CPULILIH and CS1H-CPULILIH CPU Units manufactured
before January 9, 2002 (lot number 020108 and earlier)

e All CS1G-CPULI], CS1G-CPULIJ-V1, CS1H-CPULI], and CS1H-
CPULIC-V1 CPU Units (i.e., those without an H in the model number suf-
fix: CPULICIH)

2. CJ-series CPU Units

* All CJ1G-CPULIJH and CJ1H-CPULIIH CPU Units manufactured before

January 9, 2002 (lot number 020108 and earlier)

* All CJ1G-CPULIL] CPU Units (i.e., those without an H in the model num-
ber suffix: CPULILIH)

3. NS7-series PTs

All NS7-SV0OL] PTs manufactured before May 9, 2002 (lot number 0852
and earlier)

Memory Card Recognition Time
Several seconds is normally required for the CPU Unit to recognize the Mem-
ory 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.
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The recognition times given in the following table are guidelines for a CS1H-
CPULIJH CPU Unit with a PLC cycle time of 0.4 ms and all PLC Setup
parameters set to the default values.

Model

HMC-EF183

HMC-EF672

HMC-EF372

Recognition time 8s 5s

3s

3-2-2 Files Handled by CPU Unit

Files are ordered and stored in the Memory Card or EM file memory accord-
ing to the file name and the extension attached to it.

General-use Files

Files Transferred
Automatically at Startup

File type Contents File name Extension
Data files Specified Binary it .IOM
range in /O gy (See note 1.) | .TXT
memory
CSv .C8v
Program files | All user programs .OBJ
Parameter PLC Setup, registered /O .STD
files tables, routing tables, CPU Bus
Unit settings, and Controller
Link data link tables
Including Parameter File
File type Contents File name Extension
Data files DM area data (stores data for AUTOEXEC .IOM
specified number of words start-
ing from D20000)
DM area data (stores data for ATEXECDM .IOM
specified number of words start-
ing from DO000O0)
EM area for bank No. [ (stores | ATEXECEL] .IOM
data for specified number of
words starting from E[]_00000)
Program file All user programs AUTOEXEC .OBJ
Parameter file | PLC Setup, registered I/O tables, | AUTOEXEC .STD
routing tables, CPU Bus Unit set-
tings, and Controller Link data
link tables
Excluding Parameter File (CPU Unit Ver. 2.0 or Later)
File type Contents File name Extension
Data files DM area data (stores data for REPLACE .1I0M
specified number of words start- | (cpy Unit Ver.
ing from D20000) 2.0 or later only)
DM area data (stores data for REPLCDM .IOM
specified number of words start- | (cpy Unit Ver.
ing from D0O000O) 2.0 or later only)
EM area for bank No. [ (stores | REPLCE[] .IOM
data for specified number of (CPU Unit Ver.
words starting from EL]_00000) |2 0 or later only)
Program file | All user programs REPLACE .OBJ
(CPU Unit Ver.
2.0 or later only)
Parameter |--- Not needed
file
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Easy Backup Files

3-2-3

152

Note

File type Contents File name Extension
Data files Words allocated to Special /O | BACKUP .IOM
Units, and CPU Bus Units in the
DM area
CIO area BACKUPIO IOR
General-purpose DM area BACKUPDM .IOM
General-purpose EM area BACKUPEL] .IOM
Program files | All user programs BACKUP .OBJ
Parameter files | PLC Setup, registered /O tables, .STD
routing tables, CJ-series CPU
Bus Unit settings, and Controller
Link data link tables
Unit backup Data from specific Units (e.g., BACKUPLI] .PRM
files (CJ1-H protocol macro data for a Serial
CPU Units Communications Unit)
only)
Symbol table CX-Programmer global symbol | BKUPSYM .SYM
files (See note |tables, local symbol tables, set-
4) tings for automatically allocated
areas
Comment files | CX-Programmer rung com- BKUPCMT .CMT
(See note 4.) ments and comments
Program index | CX-Programmer section names, | CKUPPRG .IDX
files (See note | section comments, and program
4) comments

1. Specify 8 ASCII characters. For a file name with less than 8 characters,

Initializing File Memory

add spaces (20 hex).
2.

up as AUTOEXEC.
3.
4.

Always specify the name of files to be transferred automatically at power-

Easy backup file names must be named BACKUPLILL.
Supported for CS/CJ-series CPU Units with unit version 3.0 or later only.

File memory

Initializing procedure

Data capacity after
initialization

Memory Card

1.Install Memory Card into
CPU Unit.

2.Initialize the Memory
Card using a Program-
ming Device (including the
CX-Programmer and Pro-
gramming Consoles).

Essentially the specific capacity
of the Memory Card

EM file memory

1.Convert the part of the
EM Area from the specified
bank No. to the last bank
No. to file memory in the
PLC Setup.

2.Initialize the EM file
memory using a Program-
ming Device (including the
CX-Programmer and Pro-
gramming Consoles).

1 bank:
7 banks:

Approx. 61 KB
Approx. 445 KB
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3-2-4 Using File Memory

Note For details on using file memory, refer to the CS/CJ Series Programming Man-

Memory Card

Reading/Writing Files
Using Programming
Device (CX-Programmer
or Programming Console)

1,2,3...

Automatically Transferring
Memory Card Files to the
CPU Unit at Power-up

1,2,3...

1,2,3...

Reading/Writing Data
Files Using
FREAD(700)and
FWRIT(701)

1,2,3...

ual.

File File name and extension Data transfer direction
Program files ook, OBJ Between CPU Unit and Mem-
Data files s |OM ory Card,

Parameter files sxksrrst STD

1. Install the Memory Card into the CPU Unit.
2. Initialize the Memory Card if necessary.

3. Name the file containing the data in the CPU Unit and save the contents in
the Memory Card.

4. Read the file that is saved in the Memory Card to the CPU Unit.

Including Parameter File

File File name and extension Data transfer direction
Program files AUTOEXEC.OBJ From Memory Card to CPU Unit
Data files AUTOEXEC.IOM

ATEXECDM.IOM
ATEXECELLIOM

Parameter files AUTOEXEC.STD

1. Install the Memory Card into the CPU Unit.

2. Set pin 2 of the DIP switch to ON.

3. Turn ON the power to the PLC. The files will be read automatically when
the power is turned ON.

Excluding Parameter File

File File name and extension Data transfer direction
Program file REPLACE.OBJ From Memory Card to CPU Unit
I/O memory files | REPLACE.IOM

REPLCDM.IOM
REPLCELLIOM
Parameter file Not needed

1. Install the Memory Card into the CPU Unit.
2. Set pin 2 of the DIP switch to ON.
3. The files are read automatically when the power is turned ON.

File File name and extension Data transfer direction
Data files sk |OM Between CPU Unit and
s TXT Memory Card
EEEE TEEEN O1e)'A

1. Install the Memory Card into the CPU Unit.
2. Initialize the Memory Card using a Programming Device.

3. Using the FWRIT(701) instruction, name the file of the specified I/O mem-
ory area, and save to the Memory Card.
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4. Using the FREAD(700) instruction, read the 1/0O memory files from the
Memory Card to the I/O memory in the CPU Unit.

Note When using spreadsheet software to read data that has been written to the

Reading and Replacing
Program Files during
Operation

1,2,3...

Backing Up or Restoring
CPU Unit Data and (for
CJ1-H and CJ1M CPU
Units only) Special Data
for CPU Bus Units

1,2,3...

Transferring Files between
Memory Cards and the
CX-Programmer

1,2,3...
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Memory Card in CSV or text format, it is now possible to read the data using
Windows applications by mounting a Memory Card in the personal computer
card slot using a HMC-AP001 Memory Card Adapter.

File File name and extension Data transfer direction

Program files sk OBJ Memory Card to CPU Unit

1. Install a Memory Card into the CPU Unit.

2. Set the following information: Program File Name (A654 to A657) and Pro-
gram Password (A651).

3. Next, from the program, turn ON the Replacement Start Bit (A65015).

BACKUPDM.IOM

BACKUPELLIOM

Parameter files

BACKUP.STD

Unit backup files
(CJ1-H CPU Units
only)

BACKUPLILL.PRM

Symbol table files

BKUPSYM.SYM

Comment files

BKUPCMT.CMT

Program index files

BKUPPRG.IDX

File File name and extension Data transfer direction
Program files BACKUP.OBJ CPU Unit to Memory Card
Data files BACKUPIOM (when backing up)

BACKUPIO.IOR Memory Card to CPU Unit

(when restoring)

(Unit version 3.0 or later only)
(Unit version 3.0 or later only)
(Unit version 3.0 or later only)

1. Install a Memory Card into the CPU Unit.

2. Turn ON pin 7 on the DIP switch.

3. To back up data, press and hold the Memory Card Power Supply Switch

for three seconds. To restore data, turn ON the PLC power.

The following files can be transferred between a Memory Card and the CX-

Programmer.

File File name and extension Data transfer direction
Symbols file SYMBOLS.SYM Between CX-Programmer and
Comment file COMMENTS.CNT Memory Card
Program Index file | PROGRAM.IDX

1. Insert a formatted Memory Card into the CPU Unit.

2. Place the CX-Programmer online and use the file transfer operations to
transfer the above files from the personal computer to the PLC or from the

PLC to the personal computer.
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Reading/Writing EM File Memory Files Using Programming Device (CJ1 and CJ1-H CPU Units Only)
(CX-Programmer or Programming Console)

1,2,3...

File

File name and extension

Data transfer direction

Program files

sk OBJ

Data files

seseioioksiok | QM

Between CPU Unit and EM
file memory

Parameter files

skxsiookxk STD

1.

Convert the part of the EM Area specified by the first bank number into file
memory in the PLC Setup.

2. Initialize the EM file memory using a Programming Device.

3. Name the data in the CPU Unit and save in the EM file memory using the
Programming Device.

4. Read the EM file memory files to the CPU Unit using the Programming De-

vice.

Reading/Writing Data Files in EM File Memory Using FREAD(700)and FWRIT(701)

1,2,3...

File File name and extension | Data transfer direction

Data files

Between CPU Unit and EM
file memory

EETEEEEEN (0]l

Convert the part of the EM Area specified by the first bank number into file
memory in the PLC Setup.

2. Initialize the EM file memory using a Programming Device.

3. Using the FWRIT(701) instruction, name the specified area in /O memory
with a file name and save in the EM file memory.

4. Using the FREAD(700) instruction, read the /0O memory files from the EM

file memory to the I/O memory in the CPU Unit.

Note The following files can be transferred between EM file memory and the CX-

1,2,3...

Programmer.

File File name and extension | Data transfer direction
Symbols file SYMBOLS.SYM Between CX-Programmer
Comment file COMMENTS.CNT and EM file memory
Program Index file PROGRAM.IDX

1.
2.

Format the EM Area in the CPU Units as file memory.

Place the CX-Programmer online and use the file transfer operations to
transfer the above files from the personal computer to the PLC or from the
PLC to the personal computer.

Comment Memory (Unit Version 3.0 or Later Only)

Note

The internal flash memory in CS/CJ-series CPU Units with unit version 3.0 or
later contains a comment memory area. If neither a Memory Card nor EM file
memory are available, the comment data and section data (symbol table files,
comment files, and program index files) can be stored in or read from the
comment memory.

When using CX-Programmer version 5.0 to download projects, either of the
following locations can be selected as the transfer destination for comment
data and section data.

* Memory Card
e EM file memory
e Comment memory (in CPU Unit’s internal flash memory)
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3-2-5 Memory Card Dimensions

= 7]
42.8
v Il
} 36.4 } H‘ ‘Has
3-2-6 Installing and Removing the Memory Card
Installing the Memory Card
1,2,3... 1. Pull the top end of the Memory Card cover forward and remove from the

Unit.

2. Insert the Memory Card with the label facing to the left. (Insert with the A
on the Memory Card label and the A on the CPU Unit facing each other.)

Product label

ril
~

3. Pushthe Memory Card securely into the compartment. If the Memory Card
is inserted correctly, the Memory Card eject button will be pushed out.
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Removing the Memory Card

1,2,3... 1. Press the Memory Card power supply switch.

Memory Card power supply switch

2. Press the Memory Card eject button after the BUSY indicator is no longer
lit.

BUSY indicator
/T[

= ——— E@
———
G

Memory Card eject button

3. The Memory Card will eject from the compartment.
4. Install the Memory Card cover when a Memory Card is not being used.
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Note 1. Never turn OFF the PLC while the CPU is accessing the Memory Card.

2. Never remove the Memory Card while the CPU is accessing the Memory
Card. Press the Memory Card power supply switch and wait for the BUSY
indicator to go OFF before removing the Memory Card. In the worst case,
the Memory Card may become unusable if the PLC is turned OFF or the
Memory Card is removed while the Card is being accessed by the CPU.

3. Never insert the Memory Card facing the wrong way. If the Memory Card
is inserted forcibly, it may become unusable.

Installing the Memory Card into a Personal Computer
HMC-AP001 Memory Card Adapter

TR -

Memory Card

Personal computer PC card slot

\/
Note 1. When a Memory Card is inserted into a computer using a Memory Card

Adapter, it can be used as a standard storage device, like a floppy disk or
hard disk.

2. When deleting all of the data in a Memory Card or formatting it in any way,
always place it in the CPU Unit and perform the operation from the CX-Pro-
grammer or a Programming Console.

3-3 Programming Devices

3-3-1 Overview

There are 2 types of Programming Devices that can be used: Any of three
models of Hand-held Programming Consoles or the CX-Programmer, which is
operated on a Windows computer. The CX-Programmer is usually used to
write the programs, and a Programming Console is then used to change the
operating modes, edit the programs, and monitor a limited number of points.
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The following table provides a comparison between the CX-Programmer func-
tions and the Programming Console functions.

Function Programming Console CX-Programmer
Editing and referencing 1/O tables Yes Yes
Deleting 1/O tables No Yes
Selecting tasks Yes Yes

Writing pro- | Inputting instructions Writes instructions one at a time using | Writes multiple blocks using mnemon-
grams mnemonics ics or ladder programs
Inputting addresses Addresses only Addresses or symbols
I/O comment, rung com- | No Yes
ment
Setting global/local sym- | No Yes (Automatic allocation of local sym-
bols bols)

Editing programs

Inserts instructions and searches for
program addresses

Yes

(Cutting, pasting, inserting within pro-
grams; searching/exchanging instruc-
tions, addresses, and symbols;
displaying cross-references)

Checking programs

No

Yes

Monitoring programs

Monitors in program address units

Monitors multiple blocks

Monitoring I/O memory

Simultaneous, 2 points max.

Monitors multiple points

Changing I/0O memory present values | Changes 1 point at a time Yes
Online editing Edits in instruction units Edits multiple adjacent blocks
Debugging | Changing timer and Yes Yes

counter settings

Control set/ reset Executes 1 point at a time (or resets all | Yes

at once)

Differentiation monitoring | Yes Yes

Reading cycle time Yes Yes

Data tracing No Yes

Time chart monitoring No Yes
Reading error information Yes (error message display) Yes
Reading error log No Yes
Reading/setting timer information Yes Yes
Reading/setting PLC parameters Yes Yes
Setting CPU Bus Unit parameters No Yes
File mem- Initializing Memory Card | Yes Yes
Ory opera- | |nitializing EM file mem- | Yes Yes
tions ory

Transferring files between | Yes Yes

CPU Unit and file mem-

ory
Remote pro- | Between Host Link and | No Yes
gramming Network PLC
ierl1ngd monitor- 'v/ia modem No Yes
Setting password protection No Yes
Managing files No Manages files by project.
Printing No Yes
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3-3-2 Programming Consoles

There are three Programming Consoles that can be used with the CJ-series
CPU Units: The CQM1H-PROO01-E, CQM1-PROO01-E, and C200H-PRO27-E.
These Programming Consoles are shown here.

CQM1H-PROO01-E Programming Console

LCD area

Mode selector switch

Operation keys (Install the
CS1W-KS001-E Key Sheet

Cable included with CQM1H-PROO01-E
Programming Console

CQM1-PRO01-E Programming Console

/— Connection

LCD area

Mode selector switch

CS1W-CN114 (cable length: 0.05 m)

Operation keys (Install the
CS1W-KS001-E Key Sheet

Cable included with CQM1-PROO01-E
Programming Console

CQM1-PROO01-E Programming Console

Connect the CPU Unit to the Programming Console with the following cables.

CS1W-CN114 (Cable length: 0.05 m)
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C200H-PRO27-E Programming Console

LCD area

Mode selector switch

7, 8, 9, @@ ", Operation keys (Install
4,5, 6, F o) 8 the CS1W-KS001-E
REENENE AR Key Sheet

o, = B « N

CS1W-CN224 (Cable length: 2.0 m)
CS1W-CN624 (Cable length: 6.0 m)

EAR MIC

|_|:, Casette jacks (See note.)

C200H-PRO27-E

Connect the CPU Unit to the Programming Console with the following cables.
CS1W-CN224 (Cable length: 2.0 m) 0 e @]]
CS1W-CN624 (Cable length: 6.0 m) 1

0> G {d

Note The cassette jacks are not used with CJ-series CPU Units.

3-3-3 CX-Programmer

Item Details

Applicable PLC CS/CJ-series (See note 1.), CP-series, NSJ-series, CV-series, C200HX/HG/HE
(-Z), C200HS, CQM1, CPM1, CPM1A, SRM1, C1000H/2000H

Operating system Microsoft Windows 95 (See note 2.), 98, Me, 2000, XP, or NT 4.0

Personal computer | DOS version, IBM PC/AT or compatible

Connection method | CPU Unit’s peripheral port or built-in RS-232C port

Communications Peripheral bus or Host Link

protocol with PLC

Offline operation Programming, I/O memory editing, creating I/O tables, setting PLC parameters,
printing, program changing

Online operation Transmitting, referencing, monitoring, creating 1/O tables, setting PLC parame-
ters

Basic functions 1.Programming: Creates and edits ladder programs and mnemonic programs for

the applicable PLC.
2.Creating and referencing 1/O tables.
3.Changing the CPU Unit operating mode.

4 Transferring: Transfers programs, I/O memory data, I/O tables, PLC Setup, and
I/O comments between the personal computer and the CPU Unit.

5.Program execution monitoring: Monitors I/O status/present values on ladder
displays, I/O status/present values on mnemonic displays, and present values on
I/O memory displays
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Connections

Note 1.

The following versions of CX-Programmer are required for the different
CPU Units

CPU Unit
CS1 CPU Units
CJ1 CPU Units
CS1-H CPU Units
CJ1-H CPU Units

CX-Programmer version
Version 1.0 or higher
Version 2.04 or higher
Version 2.10 or higher

Version 2.10 or higher (See
note 3.)

Version 3.0 or higher

CJ1M CPU Units excluding
CPU11/CPU21

CJ1M CPU Units CPU11/CPU21

Version 3.3 or higher

2. Windows 95 cannot be used when the CX-Programmer is connected via a
Controller Link or SYSMAC LINK Support Board (PCI Bus).

3. CX-Programmer version 7.1 or higher is required to use the new function-
ality of CJ1-H-R CPU Units.

Personal computer

Peripheral port connection RS-232C port connection

IBM PC/AT or com-
patible

=

— 9-pin
=
— 9-pin T
= female Peripheral port
: 10-pin female

7% CS1W-CN118 (0.1 m) (See note 1.)
CS1W-CN226 (2.0 m)

(
CS1W-CN626 (6.0 m)

CS1W-CN118 (See note 1.)

CS1W-CN226 [ J—————1"T]

CS1W-CN626 g nin 10-pin
female

J
RS-232C port
9-pin female

XW2Z-200S-CV/200S-V (2.0 m) (See note 2.)
XW2Z-500S-CV/500S-V (5.0 m) (See note 2.)

XW2Z-200S-

CV/2008-V or [ F=—————_]]
XW2Z-500S- 9-pin 9-pin
CV/500S-V  female male
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The CJ1W-CN118 Cable is used with one of the RS-232C Cables shown
on the right (XW2Z-L1JUI-CIJ) to connect to the peripheral port on the
CPU Unit.

Note 1.

Peripheral port

:][:'

RS-232C Cable

CS1W-CN118 Cable

2. If cables with model numbers ending in -V instead of -CV are used to con-
nect the computer running the CX-Programmer to the RS-232C port (in-
cluding when using a CJ1W-CN118 Cable), a peripheral bus connection
cannot be used. Use a Host Link (SYSMAC WAY) connection. To connect
to the port using a peripheral bus connection, prepare an RS-232C cable
as described in 3-3-5 RS-232C Port Specifications.
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CX-Programmer Connecting Cables

Unit Unit port | Com- Computer Serial Model Length | Cable notes
puter port communications
mode
CPU Units Built-in DOS D-Sub, 9-pin, | Peripheral Bus or | CJ1W-CN226 2.0m
peripheral male Host Link CJ1W-CN626 6.0m
port
Built-in DOS | D-Sub, 9-pin, |Peripheral Bus or |XW2Z-200S-CV |2m Use a static-
RS-232C male Host Link XW2Z-500S-CV_ |5 m resistant con-
port XWN2Z-2008-V 5 nector.
D-Sub, Rt m
9-pin, XW2Z-500S-V 5m
female
Serial Com- |RS-232C |DOS D-Sub, 9-pin, |Host Link XW2Z-200S-CV  |2m Use a static-
munications | Port male XW2Z-500S-CV_ |5 m resistant con-
Units D-Sub, nector.
9-pin,
female

Note Before connecting a connector from the above table to the RS-232C port,
touch a grounded metal object to discharge static electricity from your body.

The XW2Z-LIJ[1S-CV Cables have been strengthened against static
because they use a static-resistant connector hood (XM2S-0911-E). Even so,
always discharge static electricity before touching the connectors.

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

RS-232C Cables for a Peripheral Port

Unit Unit port | Com- | Computer Serial Model Length | Cable notes
puter port communications
mode
CPU Units Built-in DOS D-Sub, 9-pin, |Peripheral Busor |CJ1W-CN118 + |[0.1 m+ XW2z-
periph- male Host Link XW22Z-200S-CV/ | (2 m or Lrris-cv
eral port 500S-CV 5 m) models use a
static -resis-
tant connector
Using a CQM1-CIF01/02 Cable for a Peripheral Port
Unit Unit port | Com- | Computer Serial Model Length | Cable notes
puter port communications
mode
CPU Units Built-in DOS | D-Sub, 9-pin, |Host Link CJ1W-CN114+ |0.05m+ |---
periph- male CQM1-CIF02 3.3m
eral port
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Using a RS-232C Cable for a IBM PC/AT or Compatible

Unit Unit port | Com- | Computer Serial Model Length | Cable notes
puter port communications
mode

CPU Units Built-in DOS | D-Sub, 9-pin, |Host Link XW2Z-200S-V 2m

FF){osr-tzszc male XW2Z-500S-V 5m

D-Sub,
9-pin,

female
Serial Communi- | RS-232C | DOS D-Sub, 9-pin, |Host Link XW2Z-200S-V 2m
cations Units port male XW2Z-500S-V 5m
D-Sub,
9-pin,

female

Communications Modes when Connecting a CX-Programmer to a CS-series CPU Unit
Serial communications mode Characteristics

Peripheral Bus High-speed communications are possible. Conse-
quently, connecting via a peripheral bus is recom-
mended when using a CX-Programmer.

Only 1:1 connection is possible.

When using a CS-series CPU Unit, the baud rate of
the communications devices can be automatically
recognized for connection.

Host Link This is a communications protocol with a general-
purpose host computer.

Either 1:1 or 1:N connections are possible.

Host Link communications are slow compared with
the Peripheral Bus communications.

The following connections are possible: Via a

modem or optical fiber adapter, over long distance
using a RS-422A/485, and 1:N.

Connection Method for USB-Serial Conversion Cable
Computer CS1W-CIF31 Cable 1 Cable 2 PLC

e N
CS1W-CN226/626 CS/CJ-series
Peripheral Port Programming
Device Connecting Cable

e N
CS1W-CN114 C-series Peripheral-

OR CS/CJ-series Peripheral

Conversion Cable

CS1W-CIF31 USB CQM1-CIF02 C-series

Connecting Cable Peripheral Port Programming
D_@ + | < Device Connecting Cable > |+

< CS1W-CN118 RS-232C-CS/CJ-
”IFD IE_. .!. series Peripheral Conversion

Cable

OR
XW2Z-[1C0C1 RS-232C m =3

Programming Device ~ <
Connecting Cable

[] [3 1

~
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CX-Programmer Connecting Cables
Cables Connecting to CPU Units

usB Cable 1 Cable 2 Unit port Serial
ng)t?r; Connec- Cable model Connec- | Connec- Cable model Connec- communacatlons
9 tor tor tor tor moce
Cable (network)
Model
CS1W- D-sub, 9- | CS1W-CN226/626 CS/CJ- Not required. CS/CJ- Peripheral Bus
CIF31 pin (length: 2 m/6 m) series series (Toolbus) or Host
female periph- periph- Link (SYSWAY)
eral eral
CQM1-CIF02 C-series | C-series | CS1TW-CN114 CS/CJ- Host Link
(length: 3.3 m) periph- periph- (length: 5 cm) series (SYSWAY)
eral eral periph-
eral
XW2Z-200S-V/ D-sub, 9- | D-sub, 9- | CSTW-CN118 CS/CJ- Peripheral Bus
500S-V (length: 2 m/ | pin male | pin (length: 0.1 m) seri_es (Toolbus) or Host
5m) female per;ph- Link (SYSWAY)
era
XW2Z-200S-V/ D-sub, 9- | D-sub, 9- | CS1W-CN118 CS/CJ- Host Link
500S-V (length: 2 m/ | pin male | pin (length: 0.1 m) series (SYSWAY)
5m) female periph-
eral
XW2Z-200S-CV/ RS-232C | Not required. RS-232C | Peripheral Bus
500S-CV (length: D-sub, 9- D-sub, 9- | (Toolbus) or Host
2 m/5 m) pin male ]E)In | Link (SYSWAY)
‘emale
XW22-200S-V/ RS-232C | Not required. Host Link
500S-V (length: 2 m/ | D-sub, 9- (SYSWAY)
5m) pin male
Cables Connecting to Serial Communications Boards/Units
usB Cable 1 Cable 2 Unit port Serial
ng‘:)t?r;g Co;mec- Cable model Co;mec- commmugldc: tions
Cable or or (network)
Model
CS1W- D-sub, 9- | XW2Z-200S-CV/ RS-232C | Not required. RS-232C |Host Link
CIF31 pin 500S-CV (length: D-sub, 9- D-sub, 9- | (SYSWAY)
female 2 m/5 m) pin male pin
CS1W- [ D-sub, 9- | XW2Z-200S-V/ RS-232C | Not required. female
CIF31 pin 5008S-V (length: 2 m/ | D-sub, 9-
female 5m) pin male

Note The CX-Programmer can be used for remote programming and monitoring. It
can be used to program and monitor not only the PLC to which it is directly
connected, but also to program and monitor any PLC connected through a
Controller Link or Ethernet network to which the PLC that the CX-Programmer
is connected to is a part of. All programming and monitoring functionality for
the directly connected PLC is supported for remote programming and moni-
toring, the PLC can be connected though either the peripheral or an RS-232C
port, and either the peripheral bus or Host Link bus can be used. Remote pro-
gramming is possible for up to three levels of networks (counting the local net-
work but not counting the peripheral bus or Host Link connection between the
CX-Programmer and the local PLC).
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Communications Modes when Connecting a CX-Programmer to a CJ-series CPU Unit

Serial communications mode

Characteristics

Peripheral Bus

High-speed communications are possible. Conse-
quently, connecting via a peripheral bus is recom-
mended when using a CX-Programmer.

Only 1:1 connection is possible.

When using a CJ-series CPU Unit, the baud rate of
the communications devices can be automatically
recognized for connection.

Host Link

This is a communications protocol with a general-
purpose host computer.

Either 1:1 or 1:N connections are possible.

Host Link communications are slow compared with
the Peripheral Bus communications.

The following connections are possible: Via a

modem or optical fiber adapter, over long distance
using a RS-422A/485, and 1:N.

Note The CX-Programmer can be used for remote programming and monitoring. It
can be used to program and monitor not only the PLC to which it is directly
connected, but also to program and monitor any PLC connected through a
Controller Link or Ethernet network to which the PLC that the CX-Programmer
is connected to is a part of. All programming and monitoring functionality for
the directly connected PLC is supported for remote programming and moni-
toring, the PLC can be connected though either the peripheral or an RS-232C
port, and either the peripheral bus or Host Link bus can be used. Remote pro-
gramming is possible for up to three levels of networks (counting the local net-
work but not counting the peripheral bus or Host Link connection between the
CX-Programmer and the local PLC).

CX-Programmer

Peripheral bus
| or Host Link [

Remote programming
and monitoring

D CX-Programmer

Peripheral bus or
Host Link

Peripheral port or
/ RS-232C port

A
0 (A

Controller Link or Ethernet Network

Bridge Ethernet Network

Controller Link Network ! |11:|
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3-3-4 Peripheral Port Specifications

Communications Mode Selection Flowchart

Connecting Device (Protocol) Communications Mode
l Programming Console ‘ J » l 1. Peripheral bus (auto-detect)
l CX-Programmer ‘ E— l Peripheral bus connection g?(rj;’r?c;];rigs:r?n(‘;vri‘tshé:;ﬁwmunications
settings (peripheral bus).
Communicate with the PLC Setup's | —— l 2. Peripheral bus
communications settings
(peripheral bus).
— | Host Link connection > l 3. Host Link
l Host computer ‘
l OMRON PT ‘ > l 4. NT Link
l OMRON component (CompoWay/F) ‘ > l 5. Serial Gateway
Peripheral Port Communications Settings
Connection Communications Settings
Pin 4 of Front-panel | PLC Setup peripheral port
DIP Switch setting (See note.)
1. Peripheral bus OFF (factory setting) | ---
(auto-detect)
2. Peripheral bus ON Peripheral bus
3. Host Link ON Host Link (default setting)
4. NT Link ON NT Link
5. Serial Gateway ON Serial Gateway

Note Set from the CX-Programmer or Programming Console.

3-3-5 RS-232C Port Specifications

Connector Pin Arrangement

Pin No. Signal Name Direction

1 FG Protection earth ---

2 SD (TXD) Send data Output

3 RD (RXD) Receive data Input

4 RS (RTS) Request to send Output

5 CS (CTS) Clear to send Input

6 5V Power supply ---

7 DR (DSR) Data set ready Input

8 ER (DTR) Data terminal ready Output
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Pin No. Signal Name Direction
9 SG (0V) Signal ground
Connector hood FG Protection earth

Note Do not use the 5-V power from pin 6 of the RS-232C port for anything other

than an NT-ALOO1, CJ1W-CIF11 Link Adapter, or NV3W-M[]20L Programma-
ble Terminal. Using this power supply for any other external device may dam-
age the CPU Unit or the external device.

Connection between CJ-series CPU Unit and Personal Computer

Applicable Connectors

168

The following connections are in Host Link serial communications mode.

CPU Unit Personal computer
Signal| Pin Pin [Signal
No. No.
Sz > 5D
RS-232C| RD | 3 [ [ 3 | SD |RS-232C
interface | RS | 4 ] 14 | ER |interface
CS |5 5 | SG
5V | 6 —1.6 |DR
DR | 7 7 | RS
ER | 8 L] 8 |CS
SG | 9 — 9 | cCl
D-sub, 9-pin connector D-SUB, 9-pin connector
Male connector on cable Female connector on cable

Note Refer to Connection Examples on page 655 when converting between RS-

232C and RS-422A/485 to connect multiple nodes. Refer to Recommended
Wiring Methods on page 660 when making your own RS-232C cable.

The following connections are in Peripheral Bus serial communications mode.

CPU Unit Personal computer
. Pin Pin )
Signal | No. No. |Signal
FG | 1 CcD
SD | 2 RD
Rs-232c| RD | 3 SD Irs-232c
interfface | RS | 4 ER |[interface
CsS |5 SG
5V |6 DR
DR |7 RS
ER | 8 Cs
SG | 9 Cl
D-Sub, 9-pin connector D-Sub, 9-pin connector
Male connector on cable Female connector on cable

Use the connectors and cables described below when making an RS-232C
cable to connect to the RS-232C port.

CPU Unit Connector

Item Model Specifications
Plug XM2A-0901 9-pin male Used together (One
Hood XM2S-0911-E 9-pin, millimeter | Of ©ach provided
screws, static-resis- | With CPU Unit.)
tant
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Personal Computer Connector
ltem Model Specifications
Plug XM2D-0901 9-pin female Used together
Hood XM2S-0913 9-pin, inch screws

Hood: XM2S-0913

IBM PC/AT or compatible

. ~
Provided with CPU Unit

(9-pin male connector) CJ-se;es CPU Unit
Plug: XM2D-0901
(9-pin female) []  Rsesec
P D/ port
Recommended
cable Hood: XM2S-0911-E  Plug: XM2A-0901 (9-pin male)

Note Use the special cables provided from OMRON for all connections whenever
possible. If cables are produced in-house, be sure they are wired correctly.
External devices and the CPU Unit may be damaged if general purpose (e.g.,
computer to modem) cables are used or if wiring is not correct.

Recommended Cables Fujikura Ltd.:

RS-232C Port Specifications

UL2464 AWG28 x 5P IFS-RVV-SB (UL product)
AWG 28 x 5P IFVV-SB (non-UL product)

Hitachi Cable, Ltd.:

UL2464-SB(MA) 5P x 28AWG (7/0.127) (UL product)
CO-MA-VV-SB 5P x 28AWG (7/0.127) (non-UL product)

Item

Specification

Communications method | Half duplex

Synchronization

Start-stop

Baud rate 0.3/0.6/1.2/2.4/4.8/9.6/19.2/38.4/57.6/115.2 kbps
(See note.)
Transmission distance 15 m max.
Interface EIA RS-232C
Protocol Host Link, NT Link, 1:N, No-protocol, or Peripheral Bus

Note Baud rates for the RS-232C are specified only up to 19.2 kbps. The CJ Series
supports serial communications from 38.4 kbps to 115.2 kbps, but some com-
puters cannot support these speeds. Lower the baud rate if necessary.

169



Power Supply Units

Section 3-4

Communications Mode Selection Flowchart

Connecting Device (Protocol)

l CX-Programmer

Communications Mode

‘ 7*| Peripheral bus connection ‘

Host Link connection

Communicate with the
CX-Programmer’s communications
settings (peripheral bus).

4>| 1. Peripheral bus (auto-detect) ‘

Communicate with the PLC Setup’s
communications settings
(peripheral bus).

EEE—— l 2. Peripheral bus ‘

. Host Link ‘

l Host computer ‘

l OMRON PT ‘

. NT Link l

l General-purpose external serial device

|

. No-protocol ‘

l OMRON component (CompoWay/F)

|

. Serial Gateway ‘

RS-232C Port Communications Settings

Connection

Communications Settings

Pin 5 of Front-panel
DIP Switch

PLC Setup RS-232C port

setting (See note.)

1. Peripheral bus
(auto-detect)

ON

2. Peripheral bus

OFF (factory setting

Peripheral bus

3. Host Link OFF (factory setting) | Host Link (default setting)
4. NT Link NT Link
5. No-protocol OFF (factory setting) | No-protocol

6. Serial Gateway

)
)
OFF (factory setting)
)
)

OFF (factory setting

Serial Gateway

Note Set from the CX-Programmer or Programming Console.

3-4 Power Supply Units

3-4-1 Power Supply Units Models
Power supply voltage Output Power RUN Replacement Model Weight
output output | notification
terminals function
100 to 240 V AC 5Aat5VDC No Yes Without CJ1W-PA205R | 350 g max.
(allowable: 85t0 264 V AC) |0.8Aat24V DC
50/60 Hz Total: 25 W
(allowable: 47 to 63 Hz) 5VDC,50A |No No Display: Sup- | CJ1W-PA205C |400 g max.
24V DC,08A ported
Total 25 W Output: Sup-
ported
28Aat5VDC |No No Without CJ1W-PA202 |200 g max.
0.4Aat24VDC
Total: 14 W
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Power supply voltage Output Power RUN | Replacement Model Weight
output output | notification
terminals function

24V DC 5Aat5VDC No No Without CJ1W-PD025 |300 g max.
(allowable:19.2t0 28.8 V DC) |0.8 Aat24 V DC

Total: 25 W
24V DC (allowable: 21.6to |5V DC,2.0A No No Without CJ1W-PD022 |130 g max.
26.4 VDC) (non-insulated) 24V DC,04A

Total 25 W
3-4-2 Components

POWER Indicator

Lit when 5V are being output from the Power Supply Unit.

PA205|
POWER

=]

L1
[AC100-240V
INPUT

L2/N

D
2600
|

:|—AC input

= LG

o [IE0[-H
%:%%@ { :|—- RUN output
1

Terminals
external connect

AC input [

LG —

GR—

AN

(Example: CJ1W-PA205C)

External connection terminals

T Replacement notification display

[m

AC100-240V

CIW-PAz05C) |
POWER

INPUT

Years

®
IR

EEEER

ALARM
ouTPUT
DC30V,50mA
NORMAL:ON
ALARM OFF

)

TEST

L

POWER indicator
Lit: 5-V output from Power Supply Unit.

TEST switch

The TEST switch can be used to
temporarily turn OFF the alarm output
that notifies when replacement is
needed.

Alarm output
(replacement notification output)
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AC Input

DC Input

LG

GR

RUN Output (CJ1W-
PA205R Only)

Alarm Output (CJ1W-
PA205C Only)
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(Example: CJ1W-PD022)

=1

PD022
- Orower
Terminals
external connect POWER indicator

— Lit: 5-V output from Power Supply Unit.

DCinput[ EL
1 _
Ne—| [l [nc
GR — o
NC|

NC|

Supply 100 to 240 V AC (allowable: 85 to 264 V AC). (Voltage selection is not
required.)

Supply 24 V DC.

Model Allowable power supply
voltage fluctuation range
CJ1W-PD025 19.2 t0 28.8 VDC (+20%)
CJ1W-PD022 21.6 t0 26.4 VDC (+10%)

Ground to a resistance of 100 Q or less to increase noise resistance and
avoid electric shock.

Ground to a resistance of 100 Q or less to avoid electric shock.

The internal contact turns ON when the CPU Unit is operating (RUN or MON-
ITOR mode). The Power Supply Unit must be in the CPU Rack to use this out-
put.

The alarm output is used to notify when Power Supply Unit replacement is
required. The output is normally ON. The output turns OFF when the time
until replacement is 6 months or less.
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3-4-3 Dimensions
CJ1W-PA205R
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3-4-4 Power Supply Confirmation

Condition 1:
Current Requirements

Condition 2:
Power Requirements

After determining what power supply voltage is required, whether power out-
put terminals and a RUN output are required, and whether replacement notifi-
cation is required, calculate the current and power requirements for each
Rack.

There are two voltage groups for internal power consumption: 5 V DC and
24 V DC.
Current Consumption at 5 V DC (Internal Logic Power Supply)

The following table shows the current that can be supplied to Units (including
the CPU Unit) that use 5-V DC power.

Power Supply Unit

Maximum current at 5V DC

CJ1W-PA205R/PA205C 5.0A
CJ1W-PA202 28A
CJ1W-PA025 5.0A
CJ1W-PA022 20A

Current Consumption at 24 V DC (Relay Driving Power Supply)

The following table shows the current that can be supplied to Units that use

24-V DC power.

Power Supply Unit Maximum current at 24 V DC
CJ1W-PA205R/PA205C 0.8A
CJ1W-PA202 04A
CJ1W-PA025 0.8A
CJ1W-PA022 04A

The following table shows the maximum total power that can be supplied at

5V DC and 24 V DC.

Power Supply Unit

Maximum total power output

CJ1W-PA205R/PA205C

25W

CJ1W-PA202 14 W
CJ1W-PA025 25W
CJ1W-PA022 19.6 W

Refer to 2-6 Unit Current Consumption for tables showing the current con-
sumed by each particular Unit as well as example calculations.

3-4-5 Replacement Notification

Principle of Replacement Notification

The Power Supply Unit has a built-in electrolytic capacitor. The electrolytic
capacitor is impregnated with electrolytic solution that starts to penetrate the
sealing rubber from the time of manufacture. As time elapses, the internal
electrolytic solution continues to evaporate, resulting in decreased electro-
static capacity and deterioration in other characteristics. Over time, the char-
acteristic deterioration of the electrolytic capacitor prevents the Power Supply
Unit from being utilized to its full capacity. In particular, the speed at which the
electrolytic capacitor deteriorates fluctuates greatly with the ambient tempera-
ture (generally, a temperature rise of 10°C will double the rate of a reaction, as
stated by Arrhenius' law).

The CJ1W-PA205C Power Supply Unit with Replacement Notification moni-
tors the internal temperature of the Power Supply Unit while the power is
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turned ON, and calculates the level of deterioration of the electrolytic capaci-
tor from the operating time and internal temperature. The replacement notifi-
cation function displays the approximate time until the Power Supply Unit will
stop functioning at its full capacity due to the characteristic deterioration of the
electrolytic capacitor, based on the calculated level of deterioration. When 6
months are remaining until replacement is required, the alarm output will turn
OFF.

Note The replacement notification function provides an indication of when the dete-
rioration of the electrolytic capacitor will prevent the power supply functioning
at its full capacity. It does not provide information on failures occurring due to
other causes.

Power Supply Unit with Replacement Notification

Model Specifications

CJ1W-PA205C Output capacity: 5 A at 5 VDC, 0.8 A at 24 VDC, total of 30 W
With replacement notification

Power Supply Unit Replacement Notification Module
CJ1W-PA205C

Replacement notification display (7-segment, red)

CJ1W-PA205C
POVER e

- Y — POWER indicator (green)
oo
O

—— Alarm output (replacement

TEST notification output)
test switch

Ee

5 —

NORMALON . AIa_rr_n o_utput (replacement
ALARM OFF T notification output)

wiring diagram

Function
Replacement Notification The replacement notification for of the Power Supply Unit is shown using
Function Displays three 7-segment LED displays.

* At time of purchase “FUL’ is displayed. The display changes to “HLF” as
the electrolytic capacitor deteriorates (“HLF” may not be displayed,
depending on the operating environment).

* When the time until replacement is required drops below 2 years, the dis-
play will change corresponding to the operating time from “1.5” to “1.0” to
“0.5” to “0.0””’A02.” When the remaining service life reaches 6 months or
less, the display will alternate between “0.0” and “A02” in 2-second inter-
vals.
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Capacity at —pf
time of

manufacture

Replacement —
required

|
i
i
i
[l
!

» Remaining

Electrolytic -
capacitor level
(7-Segment)
Alarm output Output
(replacement notification output) Output ON OFF
1

Note

Alarm Output
(Replacement Notification
Output)

Note

Replacement notification display 2.0 yr 1.5yr

1.0 yr 0.5yr oyr life plan

The output turns OFF when the
remaining life span reaches 6
months, and the following display
is repeatedly alternated.

B - EEE
The time remaining until replacement does not include periods when the

power is turned OFF.
Until approximately one month of operating time has accumulated, the dis-
play will always be “FUL” and the alarm output will remain ON (conducting)
due to the estimated deterioration speed.

The time remaining until replacement will vary the operating and storage
conditions, so periodically check the display.

Fluctuation in the time remaining until replacement may result in the alarm
output repeatedly turning ON and OFF.

The precision of the replacement notification function will be adversely af-
fected by applications in which the power is frequently turned ON and OFF.
Due to the service life of the electronic components, replace the Power

Supply Unit approximately 15 years after purchase, even if the replace-
ment notification display or output has not indicated that replacement is re-

quired.

The output remains ON until the remaining service life drops below 6 months
and then turns OFF.

The alarm output will also turn OFF under the following conditions.

* The AC input to the Power Supply Unit is turned OFF.
* An error is detected by the self-diagnostic function.
e The TEST switch is pressed for at least 3 seconds.

2. Example of Using the Alarm Output:
Monitoring Power Supply Replacement Notification in the System (6

Months or Less Until Replacement Is Required)

(O] \\ E—

Alarm output
OFF

1.

Turns OFF when 6 months remains

Alarm output
W [ TIM000 55 ]

AT

Internal Flag

To00 «
11
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Maintenance Function
Using the TEST Switch

Note 1.

The Flag is programmed to allow for the delay in the alarm output at system
startup. The Flag does not turn ON when the alarm output is ON (normal
operation). When the alarm output turns OFF (replacement required), the
Flag turns ON, and the replacement notification can be monitored from the
system.

Press the TEST switch for at least 3 seconds to display “A02” and force
the alarm output OFF. Release the switch to return to normal operating
status.

The TEST switch is used initially or periodically to check the connection
status between the alarm output and external devices.

Press the TEST switch for less than 3 seconds to display the unit version
information for the Power Supply Unit.

Replace the Power Supply Unit within 6 months when the display on the
front panel of the Power Supply Unit alternates between 0.0 and A02 or the
alarm output automatically turns OFF.

Maintain an ambient storage temperature of —20 to 30°C and humidity of
25% to 70% when storing the product (with the power turned OFF) for
longer than 3 months to keep the replacement notification function in opti-
mum working condition. The replacement time is calculated from when the
power is turned ON only. The precision of the replacement period will de-
cline if the electrolytic capacitor deteriorates during storage.

Display and Alarm Output Operation

Normal Display:

Replacement Notification

Display

When 6 months or less are remaining until replacement is required, the dis-
play will alternate between “0.0” and “A02” (in 2 second intervals), and the
alarm output will turn OFF.

Remaining service life:
1 year to 6 months

Remaining service life: 6 months max.

Alarm output

Operation at Powerup

Power ON

v
Display

Alarm
output

OFF

The following initial display is shown when the power is turned ON, after which
the replacement notification is displayed. The alarm output turns ON approxi-
mately 0.2 seconds after the power is turned ON.

Display start Replacement

A4

Initial display (approx. 1.1 s) required

0.3 s

01s 03s 01s 03s | display
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0.2 s max.

ON

»| 1s max.

When replacement is already required, the alarm display will follow the initial
display. The alarm output will turn ON approximately 0.2 seconds after the
power is turned ON, and then turn OFF after approximately 5 seconds.
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Power ON Display start  Initial display Alarm - ajarm output OFF
v v (approx. 1.1 s) display "y
[ 1 [ Tttt
o - - -
Alarm /
output | OFF ON | OFF
< ;i 5s max.
< » 1 s max.
< »| 0.2 s max.
Operation at Power OFF When the power is turned OFF, the display will turn OFF after the PC opera-
tion stops. The alarm output will turn OFF after the display turns OFF.
Power PLC operation
Replacement interruption  stopped Notification display Alarm output
notification display ¥ Y Y OFF Y OFF
oo — [N . s———
I |
Alarm ON Approx. 70 ms OFF
output See note.) R
D 100 VAC: Approx. 2 s o
200 VAC: Approx. 7 s
(See note.)
If replacement is already required, the display will turn OFF after the PC oper-
ation stops. When the display turns OFF, the alarm output will turn ON
momentarily and then turn OFF again.
Power PLC operation Notification display OFF
interruption  stopped + alarm output ON Alarm output
Alarm display ¥ M A 4 YOFF
1
Alarm OFF | ON OFF
output Approx. 70 ms
(See note.)
A 100 VAC: Approx. 2 s "
200 VAC: Approx. 7 s
(See note.)
Note The values shown are reference values (calculated for a no-load status on the
Power Supply Unit's output).
Operation When TEST The following operation will be performed when the TEST switch on the
Switch Is Pressed replacement notification function module is pressed. When the switch is

pressed for less than 3 seconds, the unit version will be displayed 3 times at
0.5-second intervals. When the switch is pressed for at least 3 seconds, the
alarm output will momentarily turn OFF, and the alarm display A02 will be
shown. The operation will return to the normal display and output when the
switch is released. Use the TEST switch to check the connection between the
replacement notification output and devices.

1. Operation when TEST switch is pressed for less than 3 seconds.

TEST switch ON
S

Alarm output ON

2. Operation when TEST switch is pressed for less than 3 seconds.
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|l
I‘

TEST switch ON

0.5s 0.5s
'
'

\ 4

0.5s

0.5s 0.5s
'
0

Alarm output ON

Note Under normal application conditions, the replacement notification function will
operate after several years or even tens of years. When using a Power Supply
Unit for an extended period of time, periodically check operation with the
TEST switch as described above and be sure the alarm output functions prop-
erly.

Self-diagnostic Function

Error name Display

Alarm output
status

OFF

Error details (cause) Recovery method

Unit overheated
error

Remove the cause of the over-
heating error.

Internal overheating has
occurred in the Power Supply
Unit as a result of usage under
conditions that exceed the spec-
ified values, insufficient ventila-
tion, or incorrect installation.
(See note.)

System error from external
noise or hardware malfunction.

Unit error OFF Turn ON the input's power sup-
ply again. If the Unit does not
recover, the error may be
caused by a Unit malfunction.
Consult with your OMRON rep-

resentative.

Note If the error continues for 3 hours or longer, the replacement notification func-
tion will be disabled. Even if the cause of the overheating is removed, the dis-
play will continue as “Hot,” and the notification output will remain OFF. In this
state, the internal parts may deteriorate even if the PC operation is normal, so

replace the Power Supply Unit.

Comparison between the CJ1W-PA205C and CJ1W-PA205R

CJ1W-PA205C CJ1W-PA205R (for comparison)
Supported

Item
RUN contact output

Not supported

Terminal block
arrangement

CJ1W-PA205C

100 to 240 VAC

CJ1W-PA205R

INPUT

L2/N

D

BEERER

]*AC input

— LG

— GR

j|* Unconnected
terminals

L1
100 to 240 VAC
INPUT

L2/N

2A RESISTIVE

BEEEIEE

]*AC input

— LG

—GR

i|f RUN output
(RUN contact)
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Item

CJ1W-PA205C

CJ1W-PA205R (for comparison)

tion

Terminal block posi-

Located on the left side of the Unit.

o CIW-PAz05C) |
POWER

100 to 240 VAC
INPUT

Years

TEST

L2/N

]
]
» I} s
1] e
t | | R
|

ANy |

Terminal block Alarm output terminals

Located on the right side of the Unit.

PA205R
[ POWER ﬂ
100t0 240 L1 :I:@]
VAC
INPUT
o]
~ [[5]
quredt & 1G]
> X
A R

Terminal block

POWER indicator

On replacement notification module

On hood of Power Supply Unit

Replacement notifi-
cation

Supported
(7-segment display + transistor outputs)

Not supported

3-5 1/0 Control Units and I/O Interface Units
An 1/O Control Unit and I/O Interface Units are used to connect Expansion
Racks to expand the system.
3-5-1 Models
Name Model number Number required Weight
I/0 Control Unit | CJ1W-IC101 1 on the CPU Rack 70 g max.
I/O Interface Unit | CJTW-I1101 1 on each Expansion Rack |130 g max.
(including End
Cover)
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3-5-2 System Configuration
The 1/0O Control Unit is connected directly to the CPU Unit. If it is not immedi-
ately to the right of the CPU Unit, correct operation may not be possible.

The 1/O Interface Unit is connected directly to the Power Supply Unit. If it is not
immediately to the right of the Power Supply Unit, correct operation may not

be possible.
Power P it CJ1W-IC101
Supply Unit CPU Uni I/0 Control Unit
\
\ ]

CPU Rack

(I P

|/ 1/O Connecting Cable

Power —— CJIW-II101
Supply Unit I/0 Interface Unit

|

Expansion Rack

Power 1/0 Connecting Cable

vunit ) CJ1W-II101
Supply Uni I/0 Interface Unit

|

3-5-3 Component Names

CJ1w-IC101 1/0 CJ1W-ll101 I/O
Control Unit Interface Unit

Output connector for
1/0 Connecting Cable

Input connector for

Output connector for |7 1/0 Connecting Cable

1/0 Connecting Cable

5]
5]
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3-5-4 Dimensions

CJ1w-IC101 I/0
Control Unit

CJ1w-li101 I/O
Interface Unit

A

2.7

ouT IN

(140)

O
90

2.7

‘ 31

q{{

§

- 2

68
65

E

/5

o

]

o

E

==

o

69.3 |

Note Attached the enclosed cover to the /O Connecting Cable connector on the I/O
Interface Unit when it is not being used to protect it from dust.

3-6 CJ-series Basic I/0 Units

3-6-1 CJ-series Basic I/0 Units with Terminal Blocks
Classification Name Specifications Number Model Page
of bits
allocated
Basic Input Unit with | DC Input Units |24 V DC 16 CJ1W-ID211 540
Terminal Block 12t024 V DC 8 CJ1W-ID201  [539
AC Input Units | 200 to 240 V AC 8 CJ1W-IA201 548
100 to 120 V AC 16 CJ1W-1A111 549
Quick-response |24V DC 16 CJ1W-IDPO1 551
Units
Interrupt Input |24 V DC 16 CJ1W-INTO1 550
Unit
Basic Output Units | Relay Output 250 V AC/24V DC, 2 A; 8 CJ1W-0OC201 |565
with Terminal Blocks | Units 8 independent contacts
250V AC/24 V DC, 2 A; 16 outputs |16 CJ1W-0C211 |566
Triac Output 250V AC,05A 8 CJ1W-OA201 |567
Unit
Tran- | Sink 12t024VDC,2.0A 8 CJ1W-OD201 |568
gittorut 121024 VDC, 0.5 A 8 CJ1W-0OD203 |569
Unitp 121024V DC, 0.5 A 16 CJ1W-OD211 |570
Source |24 V DC, 2 A, load short-circuit pro- |8 CJ1W-OD202 |578
tection and line disconnection detec-
tion
24V DC, 0.5 A, load short-circuit pro- | 8 CJ1W-0OD204 |579
tection
24V DC, 0.5 A, load short-circuit pro- | 16 CJ1W-OD212 |580
tection
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Part Names

8-point/16-point Units (with 18-terminal Terminal Block)

Dimensions

Model number label

—I/0 L

|nd|CatOrS 891011 12 13 14 15 COnneCtOI’
Connect to the connector on the next Unit.

Terminal block
for I/O wiring

(18-terminal ~—_|
terminal block)

=A\|

ERR
01234567
8 910 11 12 13 14 15

Note The CJ1W-OD202, CJ1W-OD204, and CJ1W-0OD212 also have an ERR indi-
cator for the load short-circuit alarm.

8-point/16-point Units (with 18-terminal Terminal Block)

Interrupt Input Units

Functions

184

CJIW-ID211 89
CJ1W-ID201 27 | &
CJIW-IA201 ==
CJ1W-IA111 R T — —
CJ1W-INTO1 ]
CJ1W-IDPO1 ﬂof@é L = = L
CJ1W-0C201 i 1@@ i
CJ1W-0OC211 — _
CJ1W-OA201 j@% 1
CJ1W-0D201 [
CJ1W-0D202 90 |r ig@ -
CJ1W-0OD203 )
CJ1W-0D204 ﬁ@@
CJ1W-OD211 2]
CJ1W-0D212 1@@
TSIl
a1/
T H E d :] C]
- H
2M

Interrupt Input Units are used to execute interrupt programs on the rising or
falling edge of an input signal. When the specified interrupt input turns ON (or
OFF), execution of the cyclic program in the CPU Unit is interrupted and an
I/0 interrupt task (task number 100 to 131) is executed. When execution of the
I/O interrupt task has been completed, the cyclic program is again executed
starting from the instruction after which it was interrupted.



CJ-series Basic 1/0 Units

Section 3-6

Applicable Units

Application Precautions

Interrupt Input Unit CPU Unit

-

Input
(rising or
falling
edge)

1 cyclic task
I/0 interrupt task is

— —- executed when the input
— turns ON (or OFF).

=

Immediate I/O interrupt task

interrupt

\/\

Either of the following Interrupt Input Units can be used with a CJ1-H or CJ1M
CPU Unit. (Interrupt Input Units cannot be mounted to CJ1 CPU Units.)

Model Specifications No. of Units mountable Page
to CPU Rack

CJ1W-INTO1 24V DC, 16 inputs |2 max. 550

1.

Interrupt Input Units must be mounted in the locations described below.

CJ1-H CPU Units

All Interrupt Input Units must be connected in the CPU Rack and must be
connected in any of the five positions immediately to the right of the CPU
Unit. The interrupt input function will not be supported if an Interrupt Input
Unit is mounted to an Expansion Rack. If connected in any other position
or to an Expansion Rack, and I/O setting error (fatal) will occur.

SlotNo. 0 1 2 3 4 5 6 7 8 9

PSU | CPU

N N J
N A
Connect here.  Cannot be used.

CJ1M CPU Units

All Interrupt Input Units must be connected in the CPU Rack and must be
connected in any of the three positions immediately to the right of the
CPU Unit. The interrupt input function will not be supported if an Interrupt
Input Unit is mounted to an Expansion Rack. If connected in any other
position or to an Expansion Rack, and I/O setting error (fatal) will occur.

If the Interrupt Input Units are not connected in the correct positions, an er-
ror will occur when the 1/O tables are generated from the CX-Programmer.
A40110 will turn ON to indicate an 1/O setting error and A40508 will turn
ON to indicate that an Interrupt Input Unit is in the wrong position.

Note Even if a Unit is physically in one of the correct positions, a Dummy Unit can
be registered in the 1/O table, causing a Unit to be defined in a position differ-
ent from its physical position.

There are limits to the number of Interrupt Input Units that can be mounted.
(See table, above.)
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CJ-series Basic 1/0 Units Section 3-6

The input response time cannot be changed for the CJ1W-INTO1, and the
related portions of the Basic 1/O Unit input time constants in the PLC Setup,
and the setting status in A220 to A259 will not be valid.

Input Signal Width Input signals must meet the following conditions.

S

ON

OFF
Unit ON time OFF time
CJ1W-INTO1 0.05 ms min. 0.5 ms min.

3-6-2 CdJ-series 32/64-point Basic I/O Units with Connectors

Units are available with either Fujitsu-compatible connectors (CJ1W-LIDLICI1)

or MIL connectors (CJ1W-LIDLI12/3).

Name Specifications Model Number Page
of bits
allocated
DC Input Units Fujitsu-compatible connector CJ1W-ID231 32 542
24V DC, 32 inputs
Fujitsu-compatible connector CJ1W-ID261 64 545
24V DC, 64 inputs
MIL connector CJ1W-ID232 32 543
24V DC, 32 inputs
MIL connector CJ1W-ID262 64 547
24V DC, 64 inputs
Transistor | With Sink- | Fujitsu-compatible connector CJ1W-0OD231 |32 571
Output ing Out- 121024 V DC, 0.5 A, 32 outputs
Units puts Fujitsu-compatible connector CJ1W-OD261 |64 575
121024 V DC, 0.3 A, 64 outputs
MIL connector CJ1W-OD233 |32 574
121024 V DC, 0.5 A, 32 outputs
MIL connector CJ1W-OD263 |64 577
121024 V DC, 0.3 A, 64 outputs
With MIL connector CJ1W-0OD232 |32 581
Sourcing |24 V DC, 0.5 A, 32 outputs, load short-circuit protec-
Outputs tion
MIL connector CJ1W-OD262 |64 584
121024 V DC, 0.3 A, 64 outputs
24-V DC | With Sink- | Fujitsu-compatible connector CJ1W-MD231 |32 553
Input/ ing Out- (24 V DC, 16 inputs
Transistor | puts 121024 V DC, 0.5 A, 16 outputs
8rl:ittpsm Fujitsu-compatible connector CJ1W-MD261 |64 559
24V DC, 32 inputs
121024 V DC, 0.3 A, 32 outputs
MIL connector CJ1W-MD233 |32 555
24V DC, 16 inputs
12t024 V DC, 0.5 A, 16 outputs
MIL connector CJ1W-MD263 |64 561
24 V DC, 32 inputs
121024 V DC, 0.3 A, 32 outputs
With MIL connector CJ1W-MD232 |32 557
Sourcing |24 V DC, 16 inputs
Outputs 24 V DC, 0.5 A, 16 outputs, load short-circuit protec-
tion
TTL I/O Units MIL connector CJ1W-MD563 |64 563
Inputs: TTL (5 V DC), 32 inputs
Qutputs: TTL (5 V DC, 35 mA), 32 outputs
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Part Names

32-point Units with 40-pin Fujitsu-compatible Connector or 40-pin MIL Connector

Model number
= Indicator Switch
12
/

Changes the 16 I/O displayed on the I/O indicators.

—1/O indicators  —{[].

1/0 wiring Setting Fujitsu connector MIL connector
?28%?5‘)?"1) 1: Wd m Row A on connector | Bottom of connector
2: Wd m+1 | Row B on connector | Top of connector

<

Unit with Fujitsu-compatible

éﬁanit with MIL Connector
Connector

R Connector
3 Connected to the connector on the next Unit.
7

—or

01
Word m 4 5
89
m+1

Note: Only the CJ1W-OD232 has an ERR indicator for the load short-circuit alarm.

32-point Units with 2 x 24-pin Fujitsu-compatible Connectors or 2 x 20-pin MIL Connectors

Model number

1/0 wiring
connector
(24-pin x 2)

Unit with Fujitsu-compatible Unit with MIL Connector

Connector

bi1234567 Connector
Word m {o| 8 9101112131415 Connected to the connector on the next Unit.

I|01234567

Word m+1 { 8 9101112131415

64-point Units (2 x 40-pin Fujitsu-compatible Connectors or 2 x 40-pin MIL Connectors)

Indicator Switch

12

Changes the 32 I/O displayed on the I/O indicators.

— /O indicators —{_[[™
Setting Fujitsu connector
1/O Wiring Wd m and m+1: CN1
connector 2 Wd m+2 and m+3: CN2
(40-pin x 2)
CN1 = o CN1 CN2
Unit with Fujitsu-compatile Unit with MIL Gonnector
Connector
Connector
Connected to the connector on the next Unit.

Word m or I|01234567
m+2 8 9101112131415
Wordm+1{”|01234557
or m+3 8 9101112131415
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Dimensions
Input Units and Output Units

M 32-point Units with 40-pin Fujitsu-compatible Connector

CJ1W-ID231
CJ1W-0D231

27

90

\
3 (4

™~
oi

M 32-point Units with 40-pin MIL Connector

CJ1W-ID232
CJ1W-0D232
CJ1W-0OD233

2.7

90

2.7
o
o
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24-V DC Input/Transistor Output Units

H 32-point Units with 2 x 24-pin Fujitsu-compatible Connectors

CJ1W-MD231

90

2.7

M 32-point Units with 2 x 20-pin MIL Connectors

(112.5)

CJ1W-MD232
CJ1W-MD233

90

27
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Input Units, Output Units, 24-V DC Input/Transistor Output Units, TTL I/O Units

M 64-point Units with 2 x 40-pin Fujitsu-compatible Connectors
CJ1W-1D261

CJ1W-0OD261
CJ1W-MD261

(112.5)

‘m‘g
Aa |(Fio2iiaoaiiiioaiaiic
(/

27

M 64-point Units with 2 x 40-pin MIL Connectors

CJ1W-1D262
CJ1W-0OD262
CJ1W-0D263
CJ1W-MD263
CJ1W-MD563
83.6
‘ 65
== o
:| E
!
3 e n o
A& B
e ]
£ 5 f% + O O
B —— @ S H
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Connecting to Connector-Terminal Block Units
The CJ-series 32/64-point Basic 1/0 Units can be connected to Connector-
Terminal Block Conversion Units as shown in the following table.

Units with Fujitsu-compatible Connectors

Basic I/0 Unit Connecting Connector-Terminal Block Conversion Unit Required for
Model Specifications Cable Model number Specifications connection
number
CJ1W- 32-point 24-V DC Input | XW2Z-[ICICIB | XW2B-40G5 Standard, M3.5 screw terminal block | 1 Connecting Cable
ID231 Unit XW2B-40G4 Standard, M3 screw terminal block and 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
XW2D-40G6-RF | Slim, M3 screw terminal block, built-
in bleeder resistor
XW2Z-[ICID | XW2C-20G5-IN16 | 16-point input common, M3.5 screw | 1 Connecting Cable
terminal block and 2 Conversion Units
CJ1W- 64-point 24-V DC Input | XW2Z-[1IB | XW2B-40G5 Standard, M3.5 screw terminal block |2 Connecting Cables
ID261 Unit XW2B-40G4 Standard, M3 screw terminal block and 2 Conversion Units
XW2D-40G6 Slim, M3 screw terminal block
XW2D-40G6-RF | Slim, M3 screw terminal block, built-
in bleeder resistor
XW2Z-[1CICID | XW2C-20G5-IN16 | 16-point input common, M3.5 screw | 2 Connecting Cables
terminal block and 4 Conversion Units
CJ1W- 32-point Transistor Out- | XW2Z-[ILILIB | XW2B-40G5 Standard, M3.5 screw terminal block | 1 Connecting Cable
0Ob231 pOLSt’l)JL?tg with Sinking XW2B-40G4 Standard, M3 screw terminal block and 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
CJ1W- 64-point Transistor Out- | XW2Z-[ILICIB | XW2B-40G5 Standard, M3.5 screw terminal block |2 Connecting Cables
OD261 %Lf}tgtﬂg with Sinking XW2B-40G4 Standard, M3 screw terminal block and 2 Conversion Units
XW2D-40G6 Slim, M3 screw terminal block
CJ1W- 16-point 24-V DC Input/ | Inputs: XW2B-20G4 Standard, M3 screw terminal block | 1 Connecting Cable
MD231 gﬁirﬁ)r']?tt;irﬁ]ngﬁl%;gm' XW2Z-HOA Fyw2B-20G5 Standard, M3.5 screw terminal block | "¢ T Conversion Unit
Outputs XW2D-20G6 Slim, M3 screw terminal block
XW2C-20G5-IN16 | 2-tier, M3.5 screw terminal block
Outputs: XW2B-20G4 Standard, M3 screw terminal block
XW2zL DA XW2B-20G5 Standard, M3.5 screw terminal block
XW2D-20G6 Slim, M3 screw terminal block
CJ1W- 32-point 24-V DC Input/ | Inputs: XW2B-40G4 Standard, M3 screw terminal block | 1 Connecting Cable
MD261 gﬁ{%ﬂ?ﬁ;{ﬁpgﬁﬁ;gm' XW2Z-LILILB Fywop-a0G5 Standard, M3.5 screw terminal block and 1 Conversion Unit
Outputs XW2D-40G6 Slim, M3 screw terminal block
XW2D-40G6-RF | Slim, M3 screw terminal block, built-
in bleeder resistor
Inputs: XW2C-20G5-IN16 | 2-tier, M3.5 screw terminal block 1 Connecting Cable
XW2Z-C1CD and 2 Conversion Units
Outputs: XW2B-40G4 Standard, M3 screw terminal block | 1 Connecting Cable
XWaz-LI LB XW2B-40G5 Standard, M3.5 screw terminal block and 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
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Units with MIL Connectors

Basic I/0 Unit Connecting Connector-Terminal Block Conversion Unit Required for
Model Specifications Cable Model number Specifications connection
number
CJ1W- 32-point 24-V DC XW2Z-[0K XW2B-40G5 Standard, M3.5 screw terminal block | 1 Connecting Cable
ID232 Input Unit XW2B-40G4 Standard, M3 screw terminal block and 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
XW2D-40G6-RM | Slim, M3 screw terminal block, built-
in bleeder resistor
XW2Z-[CCIN XW2C-20G5-IN16 | 16-point input common, M3.5 screw | 1 Connecting Cable
terminal block and 2 Conversion Units
XW2C-20G6-1016 | 16-point I/O common, M3.5 screw
terminal block
CJ1W- 64-point 24-V DC XW2Z-[ICK XW2B-40G5 Standard, M3.5 screw terminal block | 2 Connecting Cables
D262 Input Unit XW2B-40G4 Standard, M3 screw terminal block and 2 Conversion Units
XW2D-40G6 Slim, M3 screw terminal block
XW2D-40G6-RM | Slim, M3 screw terminal block, built-
in bleeder resistor
XW2Z-[CCN XW2C-20G5-IN16 | 16-point input common, M3.5 screw | 2 Connecting Cables
terminal block and 4 Conversion Units
XW2C-20G6-1016 | 16-point I/O common, M3.5 screw
terminal block
CJ1W- 32-point Transistor XW2Z-[0K XW2B-40G5 Standard, M3.5 screw terminal block | 1 Connecting Cable
OD232 ggltjprgitngrguvtvp;tl:]ts XW2B-40G4 Standard, M3 screw terminal block and 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
XW2Z-[CCIN XW2C-20G6-1016 | 16-point I/O common, M3.5 screw 1 Connecting Cable
terminal block and 2 Conversion Units
CJ1W- 32-point Transistor Xw2z-[O0K XW2B-40G5 Standard, M3.5 screw terminal block | 1 Connecting Cable
0D233 gﬂtgﬁ;%ﬁm{g XW2B-40G4 Standard, M3 screw terminal block and 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
XW2Z-[CCN XW2C-20G6-1016 | 16-point I/O common, M3.5 screw 1 Connecting Cable
terminal block and 2 Conversion Units
CJ1W- 64-point Transistor XwW2z-[0K XW2B-40G4 Standard, M3 screw terminal block |2 Connecting Cables
op262 ggltﬁgltnlérguvt\gtﬁt XW2B-40G5 Standard, M3.5 screw terminal block and 2 Conversion Units
XW2D-40G6 Slim, M3 screw terminal block
XW2Z-[CCIN XW2C-20G6-1016 | 16-point I/O common, M3.5 screw 2 Connecting Cables
terminal block and 4 Conversion Units
CJ1W- 64-point Transistor Xw2z-[0K XW2B-40G5 Standard, M3.5 screw terminal block | 2 Connecting Cable
0D263 gﬁﬁﬁg%ﬂ%:? XW2B-40G4 Standard, M3 screw terminal block and 2 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
XW2Z-[CCIN XW2C-20G6-1016 | 16-point /O common, M3.5 screw 2 Connecting Cables
terminal block and 4 Conversion Units
CJ1W- 16-point 24-V DC Inputs: XW2B-20G4 Standard, M3 screw terminal block | 1 Connecting Cable
MD232 LT&%Y?U?&?U;? G79-0LILIC XW2B-20G5 Standard, M3.5 screw terminal block and 1 Conversion Unit
Wltth Sourcing Out- XW2D-20G6 Slim, M3 screw terminal block
puts Outputs: XW2B-20G4 Standard, M3 screw terminal block
G79-0L1C1C -
XW2B-20G5 Standard, M3.5 screw terminal block
XW2D-20G6 Slim, M3 screw terminal block
CJ1W- 16-point 24-V DC Inputs: XW2B-20G4 Standard, M3 screw terminal block | 1 Connecting Cable
MD233 LT&%YBSU?&TUE’? G79-OLILC XW2B-20G5 Standard, M3.5 screw terminal block and 1 Conversion Unit
with Sinking Outputs XW2D-20G6 Slim, M3 screw terminal block
Qutputs: XW2B-20G4 Standard, M3 screw terminal block
G79-0O0ICIC -
XW2B-20G5 Standard, M3.5 screw terminal block
XW2D-20G6 Slim, M3 screw terminal block
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Basic I/0 Unit Connecting Connector-Terminal Block Conversion Unit Required for
Model Specifications Cable Model number Specifications connection
number
CJ1W- 32-point 24-V DC Inputs: XW2B-40G4 Standard, M3 screw terminal block | 1 Connecting Cable
MD263 LT&%Y%U?&?U;? XW2Z-LUDK - w2B-40G5 Standard, M3.5 screw terminal block and 1 Conversion Unit
with Sinking Outputs XW2D-40G6 Slim, M3 screw terminal block
XW2D-40G6-RM | Slim, M3 screw terminal block, built-
in bleeder resistor
Inputs: XW2C-20G5-IN16 | 16-point input common, M3.5 screw | 1 Connecting Cable
XW2Z-[C0N terminal block and 2 Conversion Units
XW2C-20G6-1016 | 16-point I/O common, M3.5 screw
terminal block
Outputs: XW2B-40G4 Standard, M3 screw terminal block | 1 Connecting Cable
XWaz-LIHEK XW2B-40G5 Standard, M3.5 screw terminal block and 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
Outputs: XW2C-20G6-1016 | 16-point /O common, M3 screw ter- | 1 Connecting Cable
XW2Z-[0N minal block and 2 Conversion Units
CJ1W- 32-point TTL Input/ | Inputs: XW2B-40G4 Standard, M3 screw terminal block | 1 Connecting Cable
MD563 :Eji-i?omt TTL Output | XW2Z-[ILITK XW2B-40G5 Standard, M3.5 screw terminal block and 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
Inputs: XW2C-20G5-IN16 | 16-point input common, M3.5 screw | 1 Connecting Cable
XW2Z-[1ICN terminal block and 2 Conversion Units
XW2C-20G6-1016 | 16-point /O common, M3.5 screw
terminal block
Outputs: XW2B-40G4 Standard, M3 screw terminal block | 1 Connecting Cable
XW2ZLHEK FywoB-40G5 Standard, M3.5 screw terminal block | 219 1 Conversion Unit
XW2D-40G6 Slim, M3 screw terminal block
Qutputs: XW2C-20G6-1016 | 16-point I/O common, M3.5 screw 1 Connecting Cable
XW2Z-[1CCN terminal block and 2 Conversion Units

Connecting to I/0 Terminals

The CJ-series 32/64-point Basic I/O Units can be connected to I/O Terminals
as shown in the following table.

Units with Fujitsu-compatible Connectors

Basic I/0 Unit Connecting 1/0 Terminal Required for
Model Specifications Cable Model number Type Input voltage/ connection
number output type
CJ1W- 32-point 24-V DC Input | G79-I1C1C-[] G7TC-ID16 Input Block Input: 24 V DC 1 Connecting Cable
ID231 Unit Output: Relay and 2 /O Terminals
G7TC-IA16 Input: 100/
200 VAC
Output: Relay
CJ1W- 64-point 24-V DC Input | G79-1LJC-[J G7TC-ID16 Input: 24 V DC 2 Connecting Cables
1D261 Unit Output: Relay and 4 /O Terminals
G7TC-IA16 Input: 100/
200 VAC
Output: Relay
CJ1W- 32-point Transistor Out- | G79-OLIC-[] | G7TC-OC16 Output Block Input: 24 V DC 1 Connecting Cable
OD231 put Unit with Sinking Output: Relay and 2 1/O Terminals
Outputs G70D-SOC16/ | Output Termi- | Input: 24 V DC
VSOC16 nal (Slim) Output: Relay
G70D-FOM16/ Output Termi- | Input: 24 V DC
VFOM16 nal (Slim) Output: MOS FET
G70A-ZOC16-3 + | Relay Terminal | Input: 24 V DC
Relays Socket (NPN) + | Output: Mechani-
Relays cal relay, SSR,
MOS FET (via
relay)

193




CJ-series Basic 1/0 Units

Section 3-6

Basic I/0 Unit Connecting 1/0 Terminal Required for
Model Specifications Cable Model number Type Input voltage/ connection
number output type
CJ1W- 64-point Transistor Out- | G79-OLIC-L] | G7TC-OC16 Output Block Input: 24 V DC 2 Connecting Cables
OD261 put Unit with Sinking Output: Relay and 4 1/O Terminals
Outputs G70D-SOC16/ | Output Termi- | Input: 24 V DC
VSOC16 nal (Slim) Output: Relay
G70D-FOM16/ Output Termi- | Input: 24 V DC
VFOM16 nal (Slim) Output: MOS FET
G70A-ZOC16-3 + | Relay Terminal | Input: 24 V DC
Relays Socket (NPN) + | Output: Mechani-
Relays cal relay, SSR,
MOS FET (via
relay)
CJ1W- 16-point 24-V DC Input/ | Inputs: G7TC-ID16 Input Block Input: 24 V DC 1 Connecting Cable
MD231 16-point Transistor Out- | G79-L1C Output: Relay and 1 1/O Terminal
put Unit G7TC-IA16 Input: 100/
200 VAC
Output: Relay
Outputs: G7TC-OC16 Output Block Input: 24 V DC 1 Connecting Cable
G79-00C Output: Relay and 1 1/O Terminal
G70D-SOC16/ Output Termi- | Input: 24 V DC
VSOC16 nal (Slim) Output: Relay
G70D-FOM16/ Output Termi- | Input: 24 V DC
VFOM16 nal (Slim) Output: MOS FET
G70A-ZOC16-3 Relay Terminal | Input: 24 V DC
Socket (NPN) + | Output: Mechani-
Relays cal relay, SSR,
MOS FET (via
relay)
CJ1W- 32-point 24-V DC Input/ | Inputs: G7TC-ID16 Input Block Input: 24 V DC 1 Connecting Cable
MD261 32-point Transistor Out- | G79-1L1C-[] Output: Relay and 2 I/O Terminals
put Unit G7TC-IA16 Input: 100/
200 VAC
Output: Relay
Outputs: G7TC-OC16 Output Block Input: 24 V DC 1 Connecting Cable
G79-0OLIC-[] Output: Relay and 2 I/O Terminals
G70D-SOC16/ Output Termi- | Input: 24 V DC
VSOC16 nal (Slim) Output: Relay
G70D-FOM16/ Output Termi- | Input: 24 V DC
VFOM16 nal (Slim) Output: MOS FET
G70A-ZOC16-3 Relay Terminal | Input: 24 V DC
Socket (NPN) + | Output: Mechani-
Relays cal relay, SSR,
MOS FET (via
relay)
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Units with MIL Connectors

Basic I/O Unit Connecting I/0 Terminal Required for
Model Specifications Cable Model number Type Input voltage/ connection
number output type
CJ1W- 32-point 24-V DC G79-0UJ-[1-D1 G7TC-ID16 Input Block Input: 24 V DC 1 Connecting Cable
ID232 Input Unit Output: Relay and 2 I/0 Terminals
G7TC-IA16 Input: 100/
200 VAC
Output: Relay
CJ1W- 64-point 24-V DC G79-OUJ-[1-D1 G7TC-ID16 Input Block Input: 24 V DC 2 Connecting
ID262 Input Unit Output: Relay Cables and 4 1/0
G7TC-IA16 Input: 100/ Terminals
200 VAC
Output: Relay
CJ1W- 32-point Transistor G79-OUJ-[1-D1 G70D-SOC16-1 Output Terminal Input: 24 V DC 1 Connecting Cable
0D232 Output Unit with (Slim) Output: Relay and 2 I/0 Terminals
Sourcing Outputs G70D-FOM16-1 Input: 24 V DC
Output: MOS FET
G70A-ZOC16-4 + | Relay Terminal Input: 24 V DC
Relays Socket (PNP) + Output: Mechanical
Relays relay, SSR, MOS
FET (via relay)
CJ1W- 32-point Transistor G79-OL1-[1-D1 G7TC-OC16 Output Block Input: 24 V DC 1 Connecting Cable
0OD233 | Output Unit with Output: Relay and 2 I/O Terminals
Sinking Outputs G70D-SOC16/ | Output Terminal | Input: 24 V DC
VSOC16 (Slim) Output: Relay
G70D-FOM16/ Input: 24 V DC
VFOM16 Output: MOS FET
G70A-ZOC16-3 + | Relay Terminal Input: 24 V DC
Relays Socket (NPN) + Output: Mechanical
Relays relay, SSR, MOS
FET (via relay)
CJ1W- 64-point Transistor G79-0OLJ-[1-D1 G70D-SOC16-1 Output Terminal Input: 24 V DC 2 Connecting
0OD262 Output Unit with (Slim) Output: Relay Cables and 4 1/0
Sourcing Outputs G70D-FOM16-1 Input: 24 V DC Terminal
Output: MOS FET
G70A-ZOC16-4 + | Relay Terminal Input: 24 V DC
Relays Socket (PNP) + Output: Mechanical
Relays relay, SSR, MOS
FET (via relay)
CJ1W- 64-point Transistor G79-0OUJ-[]-D1 G7TC-0OC16 Qutput Block Input: 24 V DC 2 Connecting
0OD263 Output Unit with Output: Relay Cables and 4 I/0
Sinking Outputs G70D-SOC16/ Output Terminal Input: 24 V DC Terminals
VSOC16 (Slim) Output: Relay
G70D-FOM16/ Input: 24 V DC
VFOM16 OQutput: MOS FET
G70A-ZOC16-3 + | Relay Terminal Input: 24 V DC

Relays

Socket (NPN) +
Relays

Output: Mechanical
relay, SSR, MOS
FET (via relay)
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Basic I/0 Unit Connecting 1/0 Terminal Required for
Model Specifications Cable Model number Type Input voltage/ connection
number output type
CJ1W- 16-point 24-V DC Inputs: G7TC-ID16 Input Block Input: 24 V DC 1 Connecting Cable
MD232 Input/16-point Tran- | G79-OLIIC Output: Relay and 1 1/O Terminal
sistor Output Unit -
with Sourcing Out- G7TC-IA16 |2n0pou{./ L%)/
puts
Output: Relay
Outputs: G7TC-OC16-1 Output Block Input: 24 V DC 1 Connecting Cable
G79-0OLIIC Output: Relay and 1 I/O Terminal
Outputs: G70D-SOC16-1 Output Terminal Input: 24 V DC
G79-I101C (Slim) Output: Relay
G70D-FOM16-1 Input: 24 V DC
Output: MOS FET
G70A-ZOC16-4 Relay Terminal Input: 24 V DC
Socket (PNP) + Output: Mechanical
Relays relay, SSR, MOS
FET (via relay)
CJ1W- 16-point 24-V DC Inputs: G7TC-ID16 Input Block Input: 24 V DC 1 Connecting Cable
MD233 Input/16-point Tran- | G79-OLILIC Output: Relay and 1 1/0O Terminal
sistor Output Unit
S Qinl G7TC-IA16 Input: 100/
with Sinking Outputs 200 V AC
Output: Relay
Outputs: G7TC-OC16 Qutput Block Input: 24 V DC 1 Connecting Cable
G79-0OLIJC Output: Relay and 1 I/O Terminal
G70D-SOC16/ Output Terminal Input: 24 V DC
VSOC16 (Slim) Output: Relay
G70D-FOM16/ Output Terminal Input: 24 V DC
VFOM16 (Slim) Output: MOS FET
G70A-Z0C16-3 Relay Terminal Input: 24 V DC
Socket (NPN) + Output: Mechanical
Relays relay, SSR, MOS
FET (via relay)
CJ1W- 32-point 24-V DC Inputs: G7TC-ID16 Input Block Input: 24 V DC 1 Connecting Cable
MD263 Input/32-point Tran- | G79-O[J-[-D1 Output: Relay and 2 I/0 Terminals
sistor Output Unit
S Qi G7TC-lIA16 Input: 24 V DC
with Sinking Outputs Output: Relay
Outputs: G7TC-OC16 Output Block Input: 24 V DC 1 Connecting Cable
G79-OLJ-[1-D1 Output: Relay and 2 I/O Terminals
G70D-SOC16/ Output Terminal Input: 24 V DC
VSOC16 (Slim) Output: Relay
G70D-FOM16/ Output Terminal Input: 24 V DC
VFOM16 (Slim) Output: MOS FET
G70A-ZOC16-3 Relay Terminal Input: 24 V DC
Socket (NPN) + Output: Mechanical
Relays relay, SSR, MOS
FET (via relay)
CJ1W- 32-point TTL Input/ Inputs: G7TC-ID16 Input Block Input: 24 V DC 1 Connecting Cable
MD563 | 32-point TTL Output | G79-OUI-[1-D1 Output: Relay and 2 I/O Terminals
Unit G7TC-IA16 Input: 100/
200 VAC
Output: Relay
Outputs: G7TC-OC16 Output Block Input: 24 V DC 1 Connecting Cable
G79-OLI-[1-D1 Output: Relay and 2 I/O Terminals
G70D-SOC16/ Output Terminal Input: 24 V DC
VSOC16 (Slim) Output: Relay
G70D-FOM16/ Output Terminal Input: 24 V DC
VFOM16 (Slim) Qutput: MOS FET
G70A-ZOC16-3 Relay Terminal Input: 24 V DC

Socket (NPN) +
Relays

Output: Mechanical
relay, SSR, MOS
FET (via relay)
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3-7 B7A Interface Unit

3-7-1 Overview

The B7A is a 1:1 transmission path that does not require a master. A total of
16 signals are transmitted using a two-conductor or three-conductor VCTF
cable (maximum length: 500 m). The CJ1W-B7ALI] B7A Interface Unit is a
CJ-series Basic I/O Unit that exchanges up to 64 points of /O data mainly
with B7A Link Terminals using a B7A transmission path.

The B7A Interface Unit and B7A Link Terminal can be used in the same way
as a standard Basic I/O Unit and I/O Terminal without any need to worry about
communications. This characteristic reduces the wiring when using more than
one relatively remote sensor or actuator.

3-7-2 System Configuration

CJ1W-B7ALI]
B7A Interface Unit
Power CJ-serie_s
Sl;?tP'V CPU Unit Three-conductor VCTF

connecting cable x 4

N
12 to 24 V DC power supply DJ

(when using a common power supply)

4@ > BTA Link Terminals

3-7-3 Models

B7A Interface Unit Specifications 1/0 words allocated Connectable B7A Link Terminals
to Unit (See note 1.)
CJ1W-B7A14 64 inputs 4 input words Inputs: Four 16-point Input Terminals, two 32-
(four B7A ports) point Input Terminals, or two 16-point Input
Terminals and one 32-point Input Terminal
CJ1W-B7A04 64 outputs 4 output words Outputs: Four 16-point Output Terminals or
(four B7A ports) two 32-point Output Terminals
CJ1W-B7A22 32 inputs, 32 outputs |2 input words and Inputs: Two 16-point Input Terminals or one
(four B7A ports) 2 output words 32-point Input Terminal
Outputs: Two 16-point Output Terminals or
one 32-point Output Terminal
or
Two Mixed I/O Terminals
(16 inputs/16 outputs)

Note 1. A 10-point B7A Link Terminal cannot be connected to a B7A Interface Unit.
B7A Interface Units can be connected together.

2. Wireless transmissions are possible if B7ZAP Power Couplers are used on
a B7A transmission path, reducing the wiring required for moving objects
and rotating objects.
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3-7-4 B7A Communications Specifications

Item

Specifications

Transmission
method

One-way time-sharing multiplex transmissions

Transmission delay

(communications
delay on
transmission path)

High-speed

3 ms typical, 5 ms max.

Standard

19.2 ms typical, 31 ms max.

Transmission points

CJ1W-B7A14

64 inputs (4 ports)

CJ1W-B7A04

64 outputs (4 ports)

CJ1W-B7A22

32 inputs (2 ports), 32 outputs (2 ports)

External power
supply voltage
(See note 3.)

12 to 24 V DC (allowable voltage range: 10.8 to 26.4 V)

External supply CJ1W-B7A14 |40 mA min.
current CJ1W-B7A04 |150 mA min.
(See note 4.) -
CJ1W-B7A22 |80 mA min.
Minimum input time | High-speed | 16 ms
(See note 5.) Standard 2.4 ms
Transmission High-speed | Power supply on one side 10 m max.
distance (common power supply) 50 m max. (with shielded cable)
Power supply on both sides 10 m max.
(separate power supplies) 100 m max. (with shielded cable)
Standard | Power supply on one side 100 m max.
(common power supply)
Power supply on both sides 500 m max.
(separate power supplies)
Cables VCTF, 0.75 mm?2, 3 conductors (power supply on one side (common power supply))

VCTF, 0.75 mm?, 2 conductors (power supply on both sides (separate power supplies))
Shielded cable, 0.75 mm?, 3 conductors (power supply on one side (common power supply))
Shielded cable, 0.75 mm?2, 2 conductors (power supply on both sides (separate power supplies))
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Note 1.

When separate power supplies are used, the B7A Interface Unit and B7A
Link Terminal are supplied by separate external power supplies.

When a common power supply is used, the B7A Interface Unit and B7A
Link Terminal are supplied by the same external power supply.

We recommend OMRON S8 -series Power Supply Units for the exter-
nal power supplies.

The capacity of the external supply current does not include the capacity
required by the B7A Link Terminal.

The minimum input time is the minimum time required by the B7A Interface
Unit to read the input signals from the CPU Unit.
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3-7-5 Common Specifications

3-7-6

Item

Specifications

Applicable PLCs

CJ Series

Unit classification

CJ-series Basic /0O Unit

Transmission delay

Standard (19.2 ms typical) or high-speed (3 ms typical),
switchable

(Switchable by using the setting switch on the front panel.
Settings are read when power is turned ON or Unit is
restarted.)

Factory setting: Standard (19.2 ms typical)
Note A transmission error will occur if B7A Link Terminals

with different transmission delay times are con-
nected to each other.

Transmission error
input status processing

HOLD (The bit status from immediately before the transmis-
sion error is held.)

Settings

Front panel
Setting switch: Standard (19.2 ms typical) or
high-speed (3 ms typical), switchable

Indicators

5 LED indicators: RUN (B7A operating status), ERR1 (port
1 communications error), ERR2 (port 2 communications
error), ERR3 (port 3 communications error), ERR4 (port 4
communications error)

Front panel connection

Connector with clamps

Current consumption

5V DC: 70 mA max. (supplied from Power Supply Unit)

Weight

80 g max.

I/0 Memory Allocations

The B7A Interface Unit is a Basic I/O Unit. Each Unit is allocated four words in
the I/O Area (which starts at CIO 0000). The words are allocated according to
the mounting position of the Unit as shown in the following table.

Port Input/output Allocated word
CJ1W-B7A14 | CJ1W-B7A04 | CJ1W-B7A22 (n: First word
allocated to Unit)
1 Input Output Output Word n
2 Input Output Output Word n+1
3 Input Output Input Word n+2
4 Input Output Input Word n+3

199



B7A Interface Unit Section 3-7

3-7-7 Transmission Error Processing

Input Ports

The B7A Interface Unit detects transmission errors at the input ports. When a
transmission error is detected at an input port, the corresponding indicator
and Transmission Error Flag turn ON.

Indicators

When a transmission occurs at an input port, indicators ERR1 to ERR4 on the
front panel will turn ON according to the port where the error occurred.

Port where LED error indicators
error CJ1W-B7A14 CJ1W-B7A04 CJ1W-B7A22
occurred
Port 1 ERR1 ---
Port 2 ERR2
Port 3 ERRS3 ERR1
Port 4 ERR4 ERR2

Transmission Error Flag
The corresponding Transmission Error Flag in the first word allocated to the
Unit in the CPU Unit's Auxiliary Area will turn ON for each input port, as
shown in the following table. Words A050 to A080 are allocated to Basic I/O
Unit as information words.

Example: Rack 0, Slot 0

Port where Transmission Error Flag
error CJ1W-B7A14 CJ1W-B7A04 CJ1W-B7A22
occurred
Port 1 A05000
Port 2 A05001
Port 3 A05002 A05000
Port 4 A05003 A05001

Example: Rack 0, Slot 1

Port where Transmission Error Flag
error CJ1W-B7A14 CJ1W-B7A04 CJ1W-B7A22
occurred
Port 1 A05008
Port 2 A05009
Port 3 A05010 A05008
Port 4 A05011 A05009

Transmission Error Input Status Processing
If an error occurs at an input port, the Unit will hold the status of the input bit in
the CPU Unit's I/O memory from immediately before the transmission error
occurred. When transmission returns to normal, the signals that have been
normally received will be input to the input bit.

Output Ports

The B7A Interface Unit does not detect transmission errors at output ports.
Detect output port transmission errors at the B7A Link Terminal that is con-
nected to the B7A Interface Unit.
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3-7-8 Parts and Names

B7AT4 |
ORUN
oERR | < Indicators
OERR3
L ERRe
snd (D o <
® [k
SIG E %
© N
® [k
SIG E 2 Connection terminals
o E L (Screwless connectors)
® [k
SIG E 2
© 1~
® [k
siG [z
© N
@ I
© g
Indicators
CJ1W-B7A14
Display Name Color Status Condition
RUN B7A operating | Green ON The B7A Unit is operating.
status OFF The B7A Unit is stopped.
ERR1 Port 1 trans- Red ON A transmission error has
mission error occurred at port 1 of the B7A
Unit.
OFF The Unit is operating normally.
ERR2 Port 2 trans- Red ON A transmission error has
mission error occurred at port 2 of the B7A
Unit.
OFF The Unit is operating normally.
ERRS3 Port 3 trans- Red ON A transmission error has
mission error occurred at port 3 of the B7A
Unit.
OFF The Unit is operating normally.
ERR4 Port 4 trans- Red ON A transmission error has
mission error occurred at port 4 of the B7A
Unit.
OFF The Unit is operating normally.
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CJ1W-B7A04
Display Name Color Status Condition
RUN B7A operating |Green ON The B7A Unit is operating.
status OFF The B7A Unit is stopped.
CJ1W-B7A22

Display Name Color | Status Condition
RUN B7A operating | Green ON The B7A Unit is operating.
status OFF The B7A Unit is stopped.
ERR1 Port 3 trans- Red ON A transmission error has occurred
mission error at port 3 of the B7A Unit.
OFF The Unit is operating normally.
ERR2 Port 4 trans- Red ON A transmission error has occurred
mission error at port 4 of the B7A Unit.
OFF The Unit is operating normally.

Transmission Delay Switch

sme (T 1o

Name Function Factory setting
Transmission delay | The same baud rate is set for all ports | Standard
switch using this one switch.

Right: Standard (19.2 ms typical)
Left: High-speed (3 ms typical)

Note The switch setting is read when the power is turned ON or the Unit is
restarted. If the switch setting is changed after turning ON the power or
restarting the Unit, the setting will not be read.
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Terminal Arrangement

Terminal Name Function Word Appearance
@ Port 1 power supply: V1 | Connect to the + terminal of the B7A Link Termi- |n Connector with clamps
nal to be connected to port 1 (only when using a
common power supply). 4@
® Port 1 signal: SIG1 Connect to the SIG terminal of the B7A Link Ter-
minal to be connected to port 1. ® %1 gg :G ]
siG z
® Port 1 ground: G1 Connect to the — terminal of the B7A Link Termi- o - @61
nal to be connected to port 1. ® T @v2
® Port 2 power supply: V2 | Connect to the + terminal of the B7A Link Termi- | n+1 sia 112 ®SIG2
nal to be connected to port 2 (only when using a o Ej ®G2
common power supply). ® T @vs
® Port 2 signal: SIG2 Connect to the SIG terminal of the B7A Link Ter- siG [z ®SI1G3
minal to be connected to port 2. o - ®Gs3
® Port 2 ground: G2 Connect to the — terminal of the B7A Link Termi- ® [L]h @V4
nal to be connected to port 2. sie [z @S1G4
@ Port 3 power supply: V3 | Connect to the + terminal of the B7A Link Termi- | n+2 © L~ ®G4
nal to be connected to port 3 (only when using a ® Llh ®V
common power supply). e [ @G
Port 3 signal: SIG3 Connect to the SIG terminal of the B7A Link Ter- O H‘
minal to be connected to port 3. )
® Port 3 ground: G3 Connect to the — terminal of the B7A Link Termi-
nal to be connected to port 3.
Port 4 power supply: V4 | Connect to the + terminal of the B7A Link Termi- | n+3
nal to be connected to port 4 (only when using a
common power supply).
@ Port 4 signal: SIG4 Connect to the SIG terminal of the B7A Link Ter-
minal to be connected to port 4.
@®@ Port 4 ground: G4 Connect to the — terminal of the B7A Link Termi-
nal to be connected to port 4.
® + power supply: V Connect to the + terminal of the external power | ---
supply.
— power supply: G Connect to the — terminal of the external power
supply.

Note Terminals V1, V2, V3, V4, and V are connected internally in the Unit, and ter-

minals G1, G2, G3, G4, and G are connected internally in the Unit.

3-7-9 Preparing and Connecting Cables

Use the following procedure to prepare and connect the cables.

Note Always turn OFF the Unit's power supply and communications power supply

1) Preparing the Covering

1,2,3...

before attaching or removing connectors.

First, use the following procedure to prepare the cable.

1.

Approx. 10 mm
—

E—
S\

Strip approximately 10 mm of the sheath covering the signal lines to match
the crimp terminals. Next, twist together the wires of each signal line firmly.
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2) Preparing Cable Signal

Lines

1,2,3...

3) Connecting Cables
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2. Use vinyl tape or a heat-shrink tube to cover the end of the VCTF cable
sheath, as shown in the following diagram.

Cover with vinyl tape or
heat-shrink tube.

Attach the crimp terminals to the cable's signal lines.

1. Attaching Crimp Terminals
Insert the end of the cable into the terminal and crimp.

Sleeve

?. -— ;?
Crimp terminal Signal line

Recommended Crimp Terminals for Cables

Model Manufacturer
Al-series Al0.75-8GY PHOENIX CONTACT
(Product code: 3200519)

HO0.75/14 Nihon Weidmuller Co., Ltd.
(Product code: 046290)
TE-0.75 NICHIFU Co., Ltd.

Note Always use the specified crimp tool to attach the crimp terminals. If
a crimp tool is not used, the cable will not be crimped properly, which
may cause the cable to become detached from the terminal.

The following crimp tools are available.

Model Manufacturer
UDG6 (Product code: 1204436) | PHOENIX CONTACT
or ZA3 Series
Crimper PZ1.5
(Product code: 900599)
NH77 NICHIFU Co., Ltd.

Nihon Weidmuller Co., Ltd.

2. Insulate the stripped end of each signal line with vinyl tape or heat-shrink
tubing.

Use the following procedure to connect cables to the connection terminals.

Orient the connector properly, and then insert the signal lines fully into the
back of each terminal hole in the connector, as shown in the following dia-
gram. (The signal lines are secured in this way, without requiring the use of a
tool.) If crimp terminals are not used on the signal lines, use a small flat-blade
screwdriver to press down on the orange tab to insert the signal lines.
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* Power Supply on One Side (Common Power Supply)

Note To remove the signal lines from the connector, press down on the orange tab
while pulling out the signal line, as shown in the following diagram.

Small, flat-
blade screwdriver

Note To remove the connector from the Unit, fully unscrew the set screws from both
sides of the connector, and then remove the connector.
Forcibly pulling the connector while the set screws are still attached may dam-
age the connector.

3-7-10 Connection Diagrams

Note 1. Confirm that terminals are connected correctly. If connections are incor-
rect, the internal components of the B7A Interface Unit and B7A Link Ter-
minal may be damaged.

2. Route the signal lines in separate ducts both inside and outside the control
panel to isolate them from power lines.

3. Connect cables at a distance that is within the range given in the specifi-
cations.

4. Always turn OFF the power to the CPU Unit and all other Units before con-
necting the communications cables.

5. Always lay communications cables within ducts.
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Standard Mode

Power Supply on One Side (Common Power Supply)

B7A Interface Unit

=T
12t024 V DC

Power Supply on Both Sides (Separate Power Supplies)

B7A Interface Unit

- RERRRIRRRR)
TR
Jﬁ]_v Transmission distance: 100 m max. B7A Link Terminal
1
%SIGI
Il]OG1
IllOV2
mOSIGZ
IllOGZ
o) FRERRRRIE
MOZIGS RRIRIRIRRIRIRI]
e | || B7A Link Terminal
O™
v
%e Transmission cable: VCTF 0.75mm? min.
M /
)

12t0 24 V DC |BEEREEERE
Transmission distance: + S
%;.1@1 500 m max. T B7A Link Terminal
%321 @) !
mo SIG2
mo S; SIG
mo|
@@@

%%Ga@ 121024 VJf% PRREREIE]
IOl + | B7A Link Terminal
mo G4 J
%G Transmission cable: VCTF 0.75mm? min.

M

== -+
12t0 24V DC

High-speed Mode

Note If shielded cable is not used, the maximum transmission distance is 10 m
regardless of whether a common or separate power supplies are used. (Use
VCTF cable of 0.75 mm? or higher.)

Power Supply on One Side (Common Power Supply)
B7A Interface Unit

X XA
Transmission distance: é) ®ﬂ>®‘§@?®%‘§
JE‘]WMO ; 50 m max. B7A Link Terminal
mopc: H ]
Bo: 7 Shielded cable:
Bk = VCTF 0.75mm? min.
3
S ke Ground ENEEEEHR
oks PPk
sz A ] B7A Link Terminal
MOGA
mo f Shielded cable:
0o = VCTF 0.75mm? min.
Ig] B Ground
===

=T
12t024 V DC
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Power Supply on Both Sides (Separate Power Supplies)
B7A Interface Unit

S 12t0 24 V DC ERRRERRR ‘ ‘
o . + r@\@@@\@\@@\@\@\
Eﬂ]i Transmission distance: B7A Link Terminal
1
%2@1 A 100 m max. T
1
moy "/ Shielded cable:
mo = 2
"10% Ground VCTF 0.75mm? min. BN
oo 121024 VDC i iiiiii
%VZ T B7A Link Terminal
oosies
ooles ] _ Il
o % Shielded cable:
ok L .
VCTF 0.75mm? min.
"QH = Ground
=

12t024 V DC

3-7-11 Dimensions (Unit: mm)

b ]

]
0
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SECTION 4
Operating Procedures

This section outlines the steps required to assemble and operate a CJ-series PLC System.

4-1  IntroduCtion. . . ... .ttt e e e e e e 210
4-2  EXAMPIES. . o oot e 212
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Introduction

1,2,3...

The following procedure outlines the recommended steps to follow when pre-
paring CJ-series PLCs for operation.

1.

Installation

Set the DIP switches on the front of each Unit as required.
Connect the CPU Unit, Power Supply Unit, I/O Units, and End Cover. In-
stall a Memory Card if required.

See 5-2 Installation for details.

Wiring

Connect the power supply wiring, /0O wiring, and Programming Device
(CX-Programmer or Programming Console). Connect communications
wiring as required.

See 5-3 Wiring for details on power supply and 1/O wiring.

Initial Settings (Hardware)

Set the DIP switches and Rotary switches on the CPU Unit and other Units.
Confirming Programming Device Connection

a) Connect a Programming Device (i.e., the CX-Programmer or a Pro-
gramming Console).

b) Check the power supply wiring and voltage, turn ON the power supply,
and check to be sure the Programming Device will connect to the CPU
Unit.

See 3-3 Programming Devices for details.

Registering the 1/0 Tables (If Required.)

Check the Units to verify that they are installed in the right slots. With the

PLC in PROGRAM mode, register the I/O tables from the CX-Programmer

(online) or Programming Console. (Another method is to create the I/O ta-

bles in CX-Programmer (offline) and transfer them to the CPU Unit.)

See 8-1 I/O Allocations for details.

PLC Setup Settings

With the PLC in PROGRAM mode, change the settings in the PLC Setup

as necessary from the CX-Programmer (online) or Programming Console.

(Another method is to change the PLC Setup in CX-Programmer (offline)

and transfer it to the CPU Unit.)

DM Area Settings

a) Use a Programming Device (CX-Programmer or Programming Con-
sole) to make any necessary settings in the parts of the DM Area that
are allocated to Special I/0 Units and CPU Bus Units.

b) Reset the power (ON — OFF — ON) or toggle the Restart Bit for each
Unit. See the Unit’s operation manual for details.

Writing the Program

Write the program with a Programming Device (CX-Programmer or Pro-
gramming Console).

Transferring the Program (CX-Programmer Only)

With the PLC in PROGRAM mode, transfer the program from CX-Pro-
grammer to the CPU Unit.
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10. Testing Operation

a) Checking I/0O Wiring

Output wiring

With the PLC in PROGRAM mode, force-set output bits
and check the status of the corresponding outputs.

Input wiring

Activate sensors and switches and either check the status
of the indicators on the Input Unit or check the status of the
corresponding input bits with the Programming Device’s
Bit/Word Monitor operation.

b) Auxiliary Area Settings (As Required)
Check operation of special Auxiliary Area Settings such as the follow-

ing:

Output OFF
Bit

When necessary, turn ON the Output OFF Bit (A50015)
from the program and test operation with the outputs
forced OFF.

tings

Hot Start Set-

When you want to start operation (switch to RUN mode)
without changing the contents of I/O memory, turn ON the
IOM Hold Bit (A50012).

c) Trial Operation

Test PLC operation by switching the PLC to MONITOR mode.

d) Monitoring and Debugging
Monitor operation from the Programming Device. Use functions such
as force-setting/force-resetting bits, tracing, and online editing to de-
bug the program.

11. Saving and Printing the Program
12. Running the Program
Switch the PLC to RUN mode to run the program.
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4-2 Examples

1. Installation

Connect the Units. When necessary, install a Memory Card.

o ellE

(0ooo:!
000

e —

Make sure that the total power consumption of the Units is less than the max-
imum capacity of the Power Supply Unit.

2. Wiring

Connect the power supply and I/O wiring.

AC100-2401
INPU

RU

OUTPU

AC2401
DCz4)

3. Initial Settings (Hardware)
Make necessary hardware settings such as the DIP switch settings on the
CPU Unit. Be sure that the communications settings for the peripheral port
and RS-232C port are correct, especially when connecting a Programming
Device (CX-Programmer or Programming Console).
When connecting to the peripheral port, turn OFF pin 4. When connecting the
CX-Programmer to the RS-232C port, turn ON pin 5.

Note When devices other than a Programming Console and Programming Device
are connected to the peripheral port and RS-232C port, turn ON pin 4 and
turn OFF pin 5.
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ONé ‘tsrmaen\R —J
SYSMAC N |
- CJ1G-CPU44 ERR/AIEM
PROGRAMMABLE

o
PRPHL O«
CONTROLLER COMM o :

N
w . '
OPEN N
» v Lol
o MCP
SY O
[
~
[ee]

(©]

PERIPHERAL

=

—1

00000
O \oooo) ©
]

0
I
PORT

=

AN

Programming Device

4. Verifying the Programming Device Connection

Connecting to the CX-Programmer

1,2,3... 1. Connect the CX-Programmer's connecting cable to the peripheral port or
RS-232C port.

Note When connecting to the RS-232C port, pin 5 of the CPU Unit's DIP
switch must be ON.

\_v_/
Install the Units.

2. After checking the power supply wiring and voltage, turn ON the power and
verify the Power Supply Unit's POWER Indicator is lit.
3. Start the CX-Programmer and automatically connect online to the PLC.

Note When connecting online automatically, the CPU Unit is connected in
RUN mode.

File Wiew | PLC Tools Help
0= | 20l
a XQ |
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4. Verify that the CX-Programmer has connected online with the PLC.

= Untitled - C%-Programmer - [[Stopped] - NewPLC1.NewProgram1.Sectiont [Diagram]] =10/ x|
[ Fle Edi Wiew Insert PLC Program Tools Window Help =le| x|

DEdden rBE(o (a2 |[siEe L [ RoRasR(BEER Lu|as
aoqfigEmER[5rwirw | —osasEl k|[Ea(ane s BB ELE |
EFAROS (¢ 2PEB8[R 55 (¢ %% [aarmameren>

2dx [o I[ngvamName HewProgram1]

I+l

=58 NewProject
=2 NenPLCI[CI1G-H] StopfProgram Made
52 Symbols
@7 10 Table and Unit Setup.
Settings
[E1 Memory card
[y Error log
PLC Clock
g Memary
1%} Programs
E-5gk NewProgrami. (00) Stopped
-5 Symbols
& sectiont
@ e
TF Function Blocks

[Section Mame : Sectiont]

(1] | »
\, Project / x4 Name: | Address or Yalus: [ Comment: [
ﬁ 44T [>T Compie £ Find Report A Transfer /- | K |
For Help, press F1 T [ [ [ lrung 00, 0) - 100% [ Z

5. Change the operating mode from RUN mode to PROGRAM mode.

91 |ntitled - CX-Programmer - [[Running] - NewPLC1.NewProgrami.Sectioni [Diagram]]
File Edit Vew Insert | PLC Program Tools ‘Window Help

0DEE |I3@ |§ [ & work oniine ciltw D HJ ‘E@% |'D|‘|m
&8 wiork orine Simulator Chrl+Shift+¢
a 0\ ©\ | @E Exit: Simulatar; ©F ﬁ' ﬁ VE L b‘ ‘
’E’E = s Auto Online (" |
—_— Operating Mode 4 Ern:u;lrarn Chrl+1
E--% MewProject Monitar L4 @ Debug Chrl+2

E-i5m MNewPLC1[CI1G-H]

S symbols ¥4 Compile Al PLC Programs F7
§7 10 Table and L Program Check Options...
Settings Automatic Allacation. ..

Memory card
=

D moritor s
D Run Chrl+4

Program Assignments

Connecting to the Programming Console

1. Connect the Programming Console to the CPU Unit's peripheral port (the
upper port).

Prodr?amming
Console
2. \Verify that the Programming Console's mode is PROGRAM mode.

3. After checking the power supply wiring and voltage, turn ON the power and
verify the Power Supply Unit's POWER Indicator is lit.

4. \Verify that the Programming Console has the following display.

5. Input the password (the Clear and Monitor Keys) and verify that the Pro-
gramming Console has the following display.
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Note

-

If the PLC Setup's Startup Mode Setting is set to PRCN (Startup Mode deter-
mined by the Programming Console's mode switch, the default setting), but a
Programming Console isn't connected when the power is turned ON, the CPU
Unit will enter RUN Mode and start operating.

5. Registering the 1/0 Tables (If Required)

Note

1,2,3...

Registering the 1/O tables allocates 1/0 memory to the Units actually installed
in the PLC. It is not necessary to create I/O tables with CJ-series CPU Units
because by default they will be automatically generated when the CPU Unit is
started. I/O tables can be created by the user to detect mistakes in connected
Units or to enable allocating unused words (such as is possible with CS-series
CPU Units).

The user program and parameter area data in CJ1-H and CJ1M CPU Units is
backed up in the internal flash memory. The BKUP indicator will light on the
front of the CPU Unit when the backup operation 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.

Using the CX-Programmer Online

Use the following procedure to register the 1/O table with the CX-Programmer
that is connected to the PLC.

IS S

%r—J
Install the Units.

1. Install all of the Units in the PLC.

2. With the power supply OFF, connect the CX-Programmer's connecting ca-
ble to the peripheral port or RS-232C port.

Note When connecting to the RS-232C port, pin 5 of the CPU Unit's DIP
switch must be ON.

3. Start the CX-Programmer and connect online to the PLC.

4. Double-click 10 Table and Unit Setup on the project tree in the main win-
dow. The I/O Table Window will be displayed.

5. Select Options and then Create. The models and positions of Units
mounted to the Racks will be written to the Registered I/O Table in the CPU
Unit.

215



Examples

Section 4-2

216

1,2,3...

T | PLC IO Table - NewPLC1
File Edit Wiew | Options Help

=10l x|

-~ CI1G-CP1  TransFer to PLC
Transfer from the PLC

[l-4g, Inner Bo.
- ﬂ [1900]

Compare with PLC

""" 7 o1 [o0 Verify
Delete
Hat Swap

RackySlat Start Addresses
Units Profile information
Dip Switch Information
Change ETNZ1 Mode
Consumption and Width

nits) {Occupancy @ 13(Unik ;00 {Ouk: 2,
Ermet Unit) (Unit : O)

[+, [ODOD] R
[+, [0000] R

Check

Start Special Application ¥
Compare with Project

4

Create Registered IO Table

|CIte-CPU4zH  [Program

SN

Using the CX-Programmer Offline

Use the following procedure to create the 1/O table offline with the CX-Pro-
grammer and later transfer the 1/O table from to the CPU Unit.

Write the
1/0 table.

Transfer the
1/O table.

1. Double-click I/O Table on the project tree in the main window. The 1/O Ta-
ble Window will be displayed.

T 1 PLC ID Table - NewPLC1
File Edit Yiew Options Help

=10l x|

-~ CI1G-CPU42H

-4ggy Inner Board

5 [1900]Inner Board unmeounted

4 [0000] Main Rack

----- 5§ 00[0000] CILW-TD201(DC Input
----- 5§ 01 [0001] CILW-1D26 1(DC Input
----- 5 02 [2000] CILW-AD0S1-¥1(8nal
----- 5 03 [2010] CILW-NCLL3(Position o
----- 7 04 [1500] CILW-ETHZLETN11M:
..... 05 [0005] Empty Slot

..... § 0 [0005] Empty Slot

..... § 07 [0005] Empty Slot

..... 03 [0005] Empty Slot

----- #l 02 [00051 Emoky Slok

4

= Basic 140

- CI1WwW-BTAD4BTA Interface Unit)

- CIWwW-BTAT4BTA Interface Unit)

- CIW-BTAZZBTA Interface Unit)

- CIWwW-CTO21[High-speed Counter Unit]

- CIW-CTS21[Counter Unit)

o CITWHATTT (AL Input Unit)

- CITWHA201 [AC Input Unit)

- CITWH D201 (DC Input Urit)

- CITWHDZ11(DC Input Urit)

- CITWHDZ3(DC Input Urit)

- CITWHDZ32(DC Input Uit)

- CITWHDZE1(DC Input Unit)

- CITWHDZE2(DC Input Urit)

- CI1Ww-DPO [High-zpeed [nput Unit)

o CIWHINT O [Interrupt [nput Unit)

- CIW-MD 231 (24 DC Input/Trangistor Output Units]
- CIW-MD232(24Y DC Input/Trangistor Output Units]
- CIWwW-MD233(24Y DC Input/Trangistor Output Units]
- CIWw-MD 261 (24 DC Input/Trangistor Output Units]

Spec

|

()8 | Cancel |

2. Double-click the Rack to be edited. The slots for that Rack will

played.

be dis-
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3. Right-click the slots to be edited and select the desired Units from the pull-

down menu.

4. Select Options and then Transfer to PLC to transfer the I/O table to the

CPU Unit.

Note The first word allocated to each Rack can be set from the Programming

Device.

Using a Programming Console
Use the following procedure to register the 1/O table with a Programming Con-

sole.

T T &

Install the Units. Programming

Console

1,2,3... 1. Install all of the Units in the PLC.

2. Connect the Programming Console to the peripheral port.
(It can be connected with the power ON.)

3. Perform the following Programming Console operation.

=)

WRITE

Specify holding or clearing
CPU Bus Unit information.

Password (9713)

Cr ||~

6. Setting the PLC Setup

These settings are the CPU Unit’s software configuration.
Making the Settings with the CX-Programmer

1. Double-click the Settings Icon in the main window's project directory tree.
The PLC Settings Dialog Box will be displayed.
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2. Make the required settings.

=7 PLC Settings - NewPLC1

File ©ptions Help

=101

Startup | CPU Settingsl Timingsl siou Hefreshl UnitSettingsI Huost Link. F'ortl Peripheral Port | Peripheral ELI_’|

— Startup Hold
I

Mode

" Program

" Moriitor

" Run

' se programming console

r— Execution Setting

[~ Start running program when iritialising Unit/lnner board recognition

™ Start peripheral service when Inner board is being recognised

[CItE-H-crUsz

|0fFline

3. After completing the settings, transfer the PLC Setup to the PLC.

Making the Settings with the Programming Console

When a Programming Console is used to set the PLC Setup, the PLC Setup
settings are arranged by word addresses. Refer to the provided Programming
Console settings sheet for details.

Setting with a Programming Console

In this example, the Programming Console is used to set the Watch Cycle

Time (maximum cycle time) in 10-ms units.

The following diagram shows the required Programming Console operations.

Specifying a word address in the PLC Setup.

(Example: 209)

218

Address Bits Setting Setting range
209 15 Enable for Watch Cycle Time |0: Use default
setting 1: Use setting in
bits 0 to 14.
Oto 14 Watch Cycle Time setting 0001 to OFAO
)
CLR
FUN VRFY
R
1
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7. DM Area Settings

8. Writing the Program

Example: Input 8064.

Lo JCe el )b

The following table shows the parts of the DM Area are allocated to Special
I/0 Units and CPU Bus Units for initial settings. The actual settings depend on
the model of Unit being used.

Unit
Special I/O Units
CPU Bus Units

Allocated words
D20000 to D29599 (100 words x 96 Units)
D30000 to D31599 (100 words x 16 Units)

After writing the initial settings to the DM Area, be sure to restart the Units by
turning the PLC OFF and then ON again or toggling the Restart Bits for the
affected Units.

Special 1/0 Unit or
CPU Bus Unit \

rt

Write the program with a Programming Device (CX-Programmer or Program-
ming Console).

The CJ-series PLC’s program can be divided into independently executable
tasks. A single cyclic task can be written for program execution like earlier
PLCs or several cyclic tasks can be written for a more flexible and efficient
program. The following table shows the differences when programming with
CX-Programmer or a Programming Console.

Programming

Relationship between Tasks

Writing a new program Editing an existing program

Device and Program Cyclic tasks Interrupt Cyclic tasks Interrupt
tasks tasks
CX-Programmer Specify the type of task and All can be writ- | All can be writ- | All can be All can be
task number for each program. |ten. ten. edited. edited.
(Cyclic tasks 0 | (Interrupt tasks
to 31) 0 to 255)
Programming Con- | Task = program Only one can | Several can be | All can be All can be
sole (Cyclic task 0 is the main be written. written. edited. edited.
program) (Cyclic task 0) | (Interrupt tasks
1t0 3,100 to
131) (See
note.)
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Note When writing the program with a Programming Console, specify whether

there are interrupt tasks during the memory clear operation.

9. Transferring the Program

10. Testing Operation

10-a) I/O Wiring Checks

When the program has been created in the CX-Programmer, it must be trans-
ferred to the PLC’s CPU Unit.

Before performing a Trial Operation in MONITOR mode, check the I/O wiring.

Check Output Wiring

With the PLC in PROGRAM mode, force-set and force-reset output bits and
verify that the corresponding outputs operate properly.

Force-reset

Check Input Wiring

Activate input devices such as sensors and switches and verify that the corre-
sponding indicators on the Input Units light. Also, use the Bit/Word Monitor
operation in the Programming Device to verify the operation of the corre-
sponding input bits.

Input Unit

SEoR_aENCO) SEoR_aENCO)

10-b) Auxiliary Area Settings

220

Make any required Auxiliary Area settings, such as the ones shown below.
These settings can be made from a Programming Device (including a Pro-
gramming Console or the CX-Programmer) or instructions in the program.

IOM Hold Bit (A50012)

Turning ON the IOM Hold Bit protects the contents of I/O memory (the CIO
Area, Work Area, Timer Completion Flags and PVs, Index Registers, and
Data Registers) that would otherwise be cleared when the operating mode is
switched from PROGRAM mode to RUN/MONITOR mode or vice-versa.

Retained

/0
memory

= \*T'/ &Y & &Y &
Operating mode changed
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10-c) Trial Operation

IOM Hold Bit Status at Startup

When the IOM Hold Bit has been turned ON and the PLC Setup is set to pro-
tect the status of the IOM Hold BIt at startup (PLC Setup address 80 bit 15
turned ON), the contents of I/O memory that would otherwise be cleared will

be retained when the PLC is turned on.

Retained

110

memory

B =

T
PC turned ON.

Output OFF Bit (A50015)

Turning ON the Output OFF Bit causes all outputs on Basic 1/0 Units and
Special I/0 Units to be turned OFF. The outputs will be turned OFF regardless

of the PLC’s operating mode.

b

d Output Unit

a
“d Output Unit

q
m

o
o
ul
o
T

{

Use the Programming Console or Programming Device (CX-Programmer) to
switch the CPU Unit to MONITOR mode.

Using a Programming Console

Turn the Mode Switch to MONITOR for the Trial Operation. (Turn the switch to

RUN for full-scale PLC operation.)

]

Programming

Console

Trial Operation
MONITOR

RUN | PROGRAM
AN

Actual operation
MONITOR

RUN | PROGRAM
AN /
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Using a Programming Console

The PLC can be put into MONITOR mode with a host computer running CX-
Programmer.

Trial Operation

Select PC, Mode, MONITOR.

Actual operation

CX-Programmer Select PC, Mode, RUN.

10-d) Monitoring and Debugging

222

1,2,3...

There are several ways to monitor and debug PLC operation, including the
force-set and force-reset operations, differentiation monitoring, time chart
monitoring, data tracing, and online editing.

Force-Set and Force-Reset

When necessary, the force-set and force-reset operations can be used to
force the status of bits and check program execution.

When a Programming Console is being used, monitor the bits with Bit/Word
Monitor or 3-word Monitor. Press the SHIFT+SET Keys to force-set a bit or
press the SHIFT+RESET Keys to force-reset a bit. The forced status can be
cleared by pressing the NOT Key.

"\
Force-set: SHIFT SET

‘ Bit/Word Monitor display‘ -
"\

Force-reset: | SHIFT
‘ 3-word Monitor display —

"\
Clear: NOT
~—

When CX-Programmer is being used, click the bit to be force-set or force-
reset and then select Force On or Off from the PLC menu.
Differentiation Monitor

The differentiation monitor operation can be used to monitor the up or down
differentiation of particular bits.

When a Programming Console is being used, monitor the bit with Bit/Word
Monitor. Press the SHIFT+Up Arrow Keys to specify up differentiation or press
the SHIFT+Down Arrow Keys to specify down differentiation.

Detect up-differentiation:
Detect down-differentiation: lSHlFTI l I

When CX-Programmer is being used, follow the procedure shown below.

Bit/Word Monitor display ‘4’ [

1. Click the bit for differential monitoring.

2. Click Differential Monitorfrom the PLC Menu. The Differential Monitor Di-
alog Box will be displayed.

3. Click Rising or Falling.

4. Click the Start button. The buzzer will sound when the specified change is
detected and the count will be incremented.

5. Click the Stop button. Differential monitoring will stop.
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Time Chart Monitoring

The CX-Programmer's time chart monitor operation can be used to check and
debug program execution.

Data Tracing

The CX-Programmer's data trace operation can be used to check and debug
program execution.

Online Editing

When a few lines of the program in the CPU Unit have to be modified, they
can be edited online with the PLC in MONITOR mode or PROGRAM mode
from a Programming Console. When more extensive modifications are
needed, upload the program from the CPU Unit to the CX-Programmer, make
the necessary changes, and transfer the edited program back to the CPU
Unit.

When a Programming Console is being used, display the desired program
address, input the new instruction, and press the WRITE Key twice. A single
program address (instruction) can be edited.

G

/o
Program address display ‘—» Input instruction — |WRITE[— lWRITEI

When CX-Programmer is being used, several instruction blocks can be
edited.

11. Save and Print the Program

To save a created program, select File - Save or File - Save As from the CX-
Programmer menus.

Save CX-Programmer File ﬂﬂ
Save n: | (=3 Cx-Programmer =l & ® cf E-
[Example:
File name: IUntitIed Save I
Save as ype: |D<-Programmer Project Files [*.cxp] j Cancel |
4

To print a created program, first preview the print output by selecting the
desired section in the CX-Programmer's project workspace and selecting File
- Print Preview from the CX-Programmer menu. If the preview is acceptable,
select File - Print to print.
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hm [

12. Run the Program
Switch the PLC to RUN mode to run the program.
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SECTION 5
Installation and Wiring

This section describes how to install a PLC System, including mounting the various Units and wiring the System. Be sure
to follow the instructions carefully. Improper installation can cause the PLC to malfunction, resulting in very dangerous
situations.

5-1 Fail-safe CIrcuits . . . ... oottt e 226
5-2 Inmstallation. ... ... 228
5-2-1 Installation and Wiring Precautions . ........................ 228
5-2-2  Installation in a Control Panel ......... ... ... ... ... ... ... 230
5-2-3  Assembled Appearance and Dimensions .. ................... 232
5-2-4  CJ-series Unit Weights . .. ...... .. . . it 246
5-2-5  Connecting PLC Components ...............couuuvuinenn... 247
5-2-6  DIN Track Installation . .................oiiiininnnan .. 249
5-2-7  Connecting CJ-series Expansion Racks ...................... 252
5-3 0 WILINE . oot 255
5-3-1  Power Supply Wiring . . .. .. ... oo 255
5-3-2  Wiring CJ-series Basic I/O Units with Terminal Blocks . ........ 262
5-3-3  Wiring I/O Units with Connectors . . ................coou.... 263
5-3-4  Connecting /O Devices . . ..., 272
5-3-5 Reducing Electrical Noise ...............coiiiiniiinen... 276
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5-1 Fail-safe Circuits

Supply Power to the PLC

before Outputs

Managing PLC Errors

Managing Output
Malfunctions

Emergency Stop Circuit

226

Note

Be sure to set up safety circuits outside of the PLC to prevent dangerous con-
ditions in the event of errors in the PLC or external power supply.

If the PLC’s power supply is turned on after the controlled system’s power
supply, outputs in Units such as DC Output Units may malfunction momen-
tarily. To prevent any malfunction, add an external circuit that prevents the
power supply to the controlled system from going on before the power supply
to the PLC itself.

When any of the following errors occurs, PLC operation will stop and all out-
puts from Output Units will be turned OFF.

* Operation of the Power Supply Unit's overcurrent protection circuit
* A CPU error (watchdog timer error) or CPU on standby

* A fatal error* (memory error, I/O bus error, duplicate number error, too
many /O points error, program error, cycle time too long error, or
FALS(007) error)

Be sure to add any circuits necessary outside of the PLC to ensure the safety
of the system in the event of an error that stops PLC operation.

*When a fatal error occurs, all outputs from Output Units will be turned OFF
even if the IOM Hold Bit has been turned ON to protect the contents of 1/O
memory. (When the IOM Hold Bit is ON, the outputs will retain their previous
status after the PLC has been switched from RUN/MONITOR mode to PRO-
GRAM mode.)

It is possible for an output to remain ON due to a malfunction in the internal
circuitry of the Output Unit, such as a relay or transistor malfunction. Be sure
to add any circuits necessary outside of the PLC to ensure the safety of the
system in the event that an output fails to go OFF.

The following emergency stop circuit controls the power supply to the con-
trolled system so that power is supplied to the controlled system only when
the PLC is operating and the RUN output is ON.
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An external relay (CR1) is connected to the RUN output from the Power Sup-
ply Unit as shown in the following diagram.

MCB1
oO—36To
05" Power supply
MCB2 :) ) :3 _____
. CR1:
=0T~
v Controlled system
b5 o
\Q_Qj Transformer
O, OF noise filter
OO CJ-series PLC
Twisted-pair wires
OO0 DC voltage [© * DC
e e e regulator O — input/output
'PLC RUN;,
' output*

Note 1.

Surge suppressor

T

When a Power Supply Unit without a RUN output is used, program the Al-

ways ON Flag (A1) as the execution condition for an output point from an

Output Unit.
Do not latch the RUN output and use it in a circuit to stop a controlled ob-

ject. Chattering of the relay contacts used in the output may cause incor-
rect operation.

Interlock Circuits

When the PLC controls an operation such as the clockwise and counterclock-

wise operation of a motor, provide an external interlock such as the one
shown below to prevent both the forward and reverse outputs from turning ON
at the same time.

Interlock circuit

MC2
000501
e __¢ @ Motor clockwise
PLC
MC1
[ 000502 ® @ @ Motor counterclockwise

This circuit prevents outputs MC1 and MC2 from both being ON at the same
time even if both CIO 000500 and CIO 000501 are both ON, so the motor is
protected even if the PLC is programmed improperly or malfunctions.
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5-2 Installation

5-2-1 Installation and Wiring Precautions

Ambient Conditions

Installation in Cabinets or
Control Panels

228

Be sure to consider the following factors when installing and wiring the PLC to
improve the reliability of the system and make the most of the PLC’s functions.

Do not install the PLC in any of the following locations.
* Locations subject to ambient temperatures lower than 0°C or higher than
55°C.
* Locations subject to drastic temperature changes or condensation.

* Locations subject to ambient humidity lower than 10% or higher than
90%.

* Locations subject to corrosive or flammable gases.

* Locations subject to excessive dust, salt, or metal filings.

¢ Locations that would subject the PLC to direct shock or vibration.

* Locations exposed to direct sunlight.

* Locations that would subject the PLC to water, oil, or chemical reagents.
Be sure to enclose or protect the PLC sufficiently in the following locations.

e 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 lines.

When the PLC is being installed in a cabinet or control panel, be sure to pro-
vide proper ambient conditions as well as access for operation and mainte-
nance.

Temperature Control

The ambient temperature within the enclosure must be within the operating
range of 0°C to 55°C. When necessary, take the following steps to maintain
the proper temperature.
* Provide enough space for good air flow.
* Do not install the PLC above equipment that generates a large amount of
heat such as heaters, transformers, or high-capacity resistors.

* If the ambient temperature exceeds 55°C, install a cooling fan or air con-
ditioner.

Control

panel (Y| A
S
P

LC
Louver

* If a Programming Console will be left on the PLC, the ambient tempera-
ture must be within the Programming Console’s operating range of 0°C to
45°C.
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Accessibility for Operation and Maintenance

* To ensure safe access for operation and maintenance, separate the PLC
as much as possible from high-voltage equipment and moving machinery.

* The PLC will be easiest to install and operate if it is mounted at a height of
about 1.3 m (4 feet).

Improving Noise Resistance

* Do not mount the PLC in a control panel containing high-voltage equip-
ment.

¢ Install the PLC at least 200 mm (6.5 feet) from power lines.

Power lines

~

N\
200 mm min.

¥
v

PLC

-« —>

200 mm min.

» Ground the mounting plate between the PLC and the mounting surface.
* When I/O Connecting Cables are 10 m or longer, connect the control pan-
els in which Racks are mounted with heavier power wires (3 wires at least
2 mm? in cross-sectional area).
PLC Orientation

* Each Rack must be mounted in an upright position to provide proper cool-
ing.

229



Installation Section 5-2

* Do not install a Rack in any of the following positions.

| | s—
— | E— | — —
{—
(— —
— — J —
— | w— — | w—
— | m— —
S—  — S—  —
c— — | —
— —
— —
— {S— w— —

e

=7

Z—

o

7]

—

Note Always use the standard installation method. A nonstandard installation will
decrease heat dissipation, and may delay the replacement notification signal
(in particular for Power Supply Units with Replacement Notification), or
degrade or damage the internal elements.

5-2-2 Installation in a Control Panel

A CJ-series PLC must be mounted inside a control panel on DIN Track. Nor-
mally the CPU Rack is installed on top and the Expansion Racks under it.

Note ACJ-series PLC must be mounted on DIN Track. It cannot be mounted with

SCrews.
DIN Track

.

0]

= = T Y &

* Consider the width of wiring ducts, wiring, ventilation, and Unit replace-
ment when determining the space between Racks.

¢ Up to three Expansion Racks can be connected (but only one can be con-
nected for CP1M CPU Units).
Each 1/0 Connecting Cable can be up to 12 m long, but the sum total of
all cables between the CPU Rack and Expansion Racks must be 12 m or
less.
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* Whenever possible, route 1/0 wiring through wiring ducts or raceways.
Install the duct so that it is easy to fish wire from the 1/0O Units through the
duct. It is handy to have the duct at the same height as the Racks.

Duct %
i 20 mm min.
Unit |+ DIN Track
20 mm min.
Duct

Wiring Ducts The following example shows the proper installation of wiring duct.
81.6 to 89 mm

Mounting
bracket

40 mm Duct g
[k
Expansion

Rack

Note Tighten terminal block screws and cable screws to the following torques.

Terminal Screws

M3.5: 0.8 N-m
M3: 0.5 N'm
Cable Connector Screws
M2.6: 0.2 N-m
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Routing Wiring Ducts Install the wiring ducts at least 20 mm between the tops of the Racks and any
other objects, (e.g., ceiling, wiring ducts, structural supports, devices, etc.) to
provide enough space for air circulation and replacement of Units.

Input duct Output duct Power duct
l«=— 200 mm min. —
5

IZ =3 Z
ZN 2 Z
% 2 g
o 5| LT |9
Z Sl T P
IlL_e—— 5 o
; = 2 Iz
CPU Rack 1 &l ‘ =] |Z|| Breakers 2
7 : 2|1 fuses 2

g iz
7 >~ :
e 2 2
= e ] I |18
5 2| Z
Z ol s —— g
Z o [m——— 1112
Iz ] —_ 2
) A Z g
Expansion Rack Z 2 5
2 g o
IZ ” 2
d/ o 2
2| | Power Z
E Z 2| | equipment Z
2] — |Z|1such as Z
2 2|! transformers g
g Z| | and magnetic o
iz 2| | relays Z
12 i Z
Iz Z Iz
2 Z &2
2 Z 2
2 P 2
Z P =
Z P 2
Z P 2
Iz P 2
Z Z|'~~ AR
o 2| - YR
g Z - 2
12 i Z
12 Z Iz
. Z 2
Fuses, relays, timers, etc. Iz ;
(NOT heat-generating equip- 2 ! 2
ment, power equipment, etC.) Terminal blocks Terminal blocks for | 12

for PLC power equipment

5-2-3 Assembled Appearance and Dimensions

The CJ-series Units, including the Power Supply Unit, the CPU Unit, and 1/O
Units, are connected to each other and an End Cover is connected to the right
end.
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Dimensions (Unit: mm)

90

27

35.4

27.6

W

65

The width the CJ-series Power Supply Unit depends on the model. The width
of the Power Supply Unit when computing the width of a Rack, is “a”

Name Model number Specifications Unit width

Power Supply Unit | CJ1W-PA205R 100 to 240 V AC, 25 W | 80 mm
CJ1W-PA205C 100 to 240 V AC, 25 W | 80 mm
CJ1W-PA202 100 to 240 V AC, 14 W |45 mm
CJ1W-PD025 24V DC,25W 60 mm
CJ1W-PD02C 24V DC, 19.6 W 27 mm

CPU Unit width: b

Name Model nhumber Specifications Unit width
CPU Unit CJ1H-CPUB7H I/O points: 2,560 62 mm

Program capacity: 250 Ksteps

CJ1H-CPU6B6H

I/0O points: 2,560

Program capacity: 120 Ksteps

CJ1H-CPUB5H

I/0O points: 2,560

Program capacity: 60 Ksteps

CJ1G-CPU45H

I/0O points: 1,280

Program capacity: 60 Ksteps

233



Installation

Section 5-2

234

Name Model number Specifications Unit width
CPU Unit CJ1H-CPUB7H-R | 1/O points: 2,560 62 mm

Program capacity: 250 Ksteps
CJ1H-CPUB6H-R | 1/O points: 2,560

Program capacity: 120 Ksteps
CJ1H-CPUB5H-R | 1/O points: 2,560

Program capacity: 60 Ksteps
CJ1H-CPUB4H-R | 1/O points: 2,560

Program capacity: 30 Ksteps
CJ1G-CPU44H I/O points: 1,280

Program capacity: 30 Ksteps
CJ1G-CPU43H I/O points: 960

Program capacity: 20 Ksteps
CJ1G-CPU42H I/O points: 960

Program capacity: 10 Ksteps
CJ1G-CPU45 I/0 points: 1,280

Program capacity: 60 Ksteps
CJ1G-CPU44 I/0 points: 1,280

Program capacity: 30 Ksteps
CJ1M-CPU23 I/0O points: 640 49 mm

Program capacity: 20 Ksteps

Built-in pulse 1/0
CJ1M-CPU22 I/O points: 320

Program capacity: 10 Ksteps

Built-in pulse 1/0
CJ1M-CPU21 I/0 points: 160

Program capacity: 5 Ksteps

Built-in pulse 1/0
CJ1M-CPU13 I/O points: 640 31 mm

Program capacity: 20 Ksteps
CJ1M-CPU12 I/O points: 320

Program capacity: 10 Ksteps
CJ1M-CPU11 I/O points: 160

Program capacity: 5 Ksteps

Other than the CPU Units and Power Supply Units, CJ-series Units come in
two widths: 20 mm and 31 mm. When computing the width of a Rack, the
number of 20-mm Units is “n.”

Name Model number Unit width
I/0 Control Unit CJ1W-IC101 20 mm
32-point Basic I/0 Units CJ1W-1D231/ID232
CJ1W-0OD231/0D232
B7A Interface Units CJ1W-B7A14/04/22
CompoBus/S Master Unit CJ1W-SRM21
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When computing the width of a Rack, the number of 31-mm Units is “m.

CJ1W-0D201/202/203/204/
211/212

CJ1W-0C201/211
CJ1W-0OA201

CJ1W-IDPO1

32-point Basic Mixed I/O Units

CJ1W-MD231/232/233

64-point Basic I/0 Units and
64-point Basic Mixed I/O Units

CJ1W-1D261/262
CJ1W-0OD261/262/263
CJ1W-MD261/263/563

Analog Input Units
Analog Output Units

CJ1W-AD041/081(-V1)
CJ1W-DA021/041/08V

Analog I/0 Units CJ1W-MAD42
Temperature Control Units CJ1W-TCLIO
Position Control Units CJ1W-NCUI
High-speed Counter Unit CJ1W-CT021
DeviceNet Unit CJ1W-DRM21
Controller Link Unit CJ1W-CLK21
Serial Communications Unit | CJ1W-SCU41
CJ1W-SCcuU21
Ethernet Unit CJ1W-ETN11

Name Model number Unit width
I/O Interface Unit CJ1W-II101 31 mm
16-point Basic I/0O Units CJ1W-ID201
CJ1W-ID211
CJ1W-1A111/201
CJ1W-INTO1

W = a (Power Supply Unit) + b (CPU Unit) + 20 x n + 31 x m + 14.7 (End

Cover) mm

Example: CJ1W-PA205R Power Supply Unit, CJ1H-CPU66H CPU Unit, two
32-point Basic 1/0O Units and eight 31-mm Units.
W=80+62+20x2+31x8+14.7 =444.7 mm

Installation Dimensions (Unit: mm)

1]

27

EE— 35.4

27.6

A
.
DIN Track A
PFP-100N2 |16 mm
90 [PFP-100N 7.3mm
PFP-50N 7.3mm

68.8
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Installation Height

236

The installation height of the CJ-series CPU Rack and Expansion Racks var-
ies from 81.6 to 89.0, depending on the I/O Units that are mounted. When a
Programming Device (CX-Programmer or Programming Console) is con-
nected, however, even greater height is required. Allow sufficient depth in the
control panel containing the PLC.

Approx. 100 to 150 mm

81.6 t0 89.0 mm

Lo L
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Unit Dimensions
CJ-series CPU Unit

CJ1H-CPULILIH-R
CJ1G/H-CPULILH

CJ1G-CPULI]
CPU Unit End Cover
27 o7
— \
= T
b [ e L ]
SHGCRe | e
:| 90
PERIPHERAL
Yy — A |
J % PORT v
I =S ]
L 62 27| 147
Unit Depth
e
d = =
} OMRON
4
O
i L
4— O O
e~ E
- 65 N
P 73.9

The depth is the same for all Units.
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CJ1M-CPU1L]
e, o e

90
O

i
L J =] o [ [
e — =
:i 65
31 73.9
CJ1M-CPU2[]
— —
]|

83.7
l
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End Cover
CJ1W-TERO1
27

27| 147

-

CJ-series Power Supply Units

CJ1W-PA205R
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Installation

CJ1W-PA202
CJ1W-PD025
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CJ1W-PD022

CJ1W-IC101 I/0 Control Unit
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CJ1W-I1101 I/O Interface Unit
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CJ-series Basic I/0 Units

Note Refer to individual Unit operation manuals for the dimensions of CJ-series
Special I/0 Units and CJ-series CPU Bus Units.

242

8/16-point Basic I/O Units

CJ1W-1D201 (8 inputs)

CJ1W-ID211 (16 inputs)

CJ1W-1A201 (8 inputs)

CJ1W-IA111 (16 inputs)

CJ1W-INTO1 (16 interrupt inputs)
CJ1W-IDPO1 (16 quick-response inputs)
CJ1W-0OD201/203 (8 sinking outputs)
CJ1W-0D202/204 (8 sourcing outputs)
CJ1W-0OD211 (16 sinking outputs)
CJ1W-0OD212 (16 sourcing outputs)
CJ1W-0C201 (8 relay outputs)
CJ1W-0OC211 (16 relay outputs)
CJ1W-0OA201 (8 triac outputs)

~
ai

L
el

L
)

5F
X

i
58
el

w
iy

—h
I
4

~
ai

3 &i:

32-point Basic I/0 Units, Fujitsu-compatible Connector

CJ1W-1D231 (32 inputs)
CJ1W-0OD231 (32 outputs)

2.7

da

90
3 (RlC— %]m

2.7

I
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32-point Basic I/0 Units, MIL Connector
CJ1W-1D232 (32 inputs)

CJ1W-0D232 (32 outputs)
CJ1W-0D233 (32 outputs)

~
Y

90
TZRENY
o ——

—
N~
o 20

32-point Basic Mixed I/O Units, Fujitsu-compatible Connector
CJ1W-MD231 (16 inputs/16 outputs)

(112.5)

66.5
65
——a o
J
@)
= [ [
H
32-point Basic I/0 Units, MIL Connector
CJ1W-MD232 (16 inputs/16 outputs)
CJ1W-MD233 (16 inputs/16 outputs)
83.6
‘ 65
5 -
:| E
}
8 - O
=L Al T = ]
N — @ — H
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64-point Basic I/0 Units, Fujitsu-compatible Connector

CJ1W-ID261 (64 inputs)
CJ1W-OD261 (64 outputs)

T4

[aa.

N

 LETELR ‘( ‘ .
o 31 b

64-point Basic I/0 Units, MIL Connector
CJ1W-ID262 (64 inputs)

CJ1W-0D262 (64 outputs)

CJ1W-OD263 (64 outputs)

. <27

E
|

i

A

64-point Basic Mixed I/0 Units, Fujitsu-compatible Connector
CJ1W-MD261 (32 inputs/32 outputs)

(112.5)

66.5
‘ 65
— o
G — }
(e [gpatin/S
N [

90

g
S
e
==

|

2.7,
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64-point Basic I/0 Units, MIL Connector

CJ1W-MD263 (32 inputs/32 outputs)
CJ1W-MD563 (32 TTL inputs/32 TTL outputs)

90

T—= == —

N
o

N

B7A Interface Units

CJ1W-B7A14 (64 inputs (4 B7A ports))
CJ1W-B7A04 (64 outputs (4 B7A ports))
CJ1W-B7A22 (32 inputs/32 outputs (4 B7A ports))

79.5
65
™~
[aV]
1T % ,5_—‘ E :‘_
1 =) 9 [} =)
d<D } i
(@) ]
[I/6)
no
o }
s || E
o no o
)
no
)
no H
) H
i)
)
no
\ \EJU H L] — ) [
=) == E
[\.
Ql 20
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5-2-4 CJ-series Unit Weights

246

Name Model number Weight
CJ-series Power Supply Unit CJ1W-PA205R 250 g max.
CJ1W-PA205C 400 g max.
CJ1W-PA202 200 g max.
CJ1W-PD025 300 g max.
CJ1W-PD022 130 g max.
CJ-series CPU Units CJ1H-CPU67H-R | 200 g max.
(See note.)
CJ1H-CPU66H-R | 200 g max.
(See note.)
CJ1H-CPUB5H-R | 200 g max.
(See note.)
CJ1H-CPU64H-R | 200 g max.
(See note.)
CJ1H-CPU67H | 200 g max.
(See note.)
CJ1H-CPUB6H | 200 g max.
(See note.)
CJ1H-CPUB5H | 200 g max.
(See note.)
CJ1G-CPU45H | 190 g max.
(See note.)
CJ1G-CPU44H | 190 g max.
(See note.)
CJ1G-CPU43H | 190 g max.
(See note.)
CJ1G-CPU42H | 190 g max.
(See note.)
CJ1M-CPU23 170 g max.
(See note.)
CJ1M-CPU22 170 g max.
(See note.)
CJ1M-CPU21 170 g max.
(See note.)
CJ1M-CPU13 120 g max.
(See note.)
CJ1M-CPU12 120 g max.
(See note.)
CJ1M-CPU11 120 g max.
(See note.)
CJ1G-CPU45 200 g max.
(See note.)
CJ1G-CPU44 200 g max.
(See note.)
I/0 Control Unit CJ1W-IC101 70 g max.
I/O Interface Unit CJ1W-l1101 130 g max.
(See note.)
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Name Model number Weight
CJ-series Basic /0O Units | Input Units CJ1W-ID201 110 g max.
CJ1W-ID211 110 g max.
CJ1W-ID231 70 g max.
CJ1W-ID232 70 g max.
CJ1W-ID261 110 g max.
CJ1W-ID262 110 g max.
CJ1W-1A201 130 g max.
CJ1W-IA111 130 g max.
CJ1W-INTO1 110 g max.
CJ1W-IDPO1 110 g max.
CJ1W-B7A14 80 g max.
Output Units CJ1W-OD201 110 g max.
CJ1W-0OD202 120 g max.
CJ1W-0D203 110 g max.
CJ1W-0D204 120 g max.
CJ1W-0OD211 110 g max.
CJ1W-0OD212 120 g max.
CJ1W-0OD231 70 g max.
CJ1W-0D232 80 g max.
CJ1W-0OD261 110 g max.
CJ1W-0OD262 110 g max.
CJ1W-0D263 110 g max.
CJ1W-0C201 140 g max.
CJ1W-0C211 170 g max.
CJ1W-0A201 150 g max.
CJ1W-B7A04 80 g max.
Mixed 1/O Units CJ1W-MD231 90 g max.
CJ1W-MD232 100 g max.
CJ1W-MD261 110 g max.
CJ1W-MD233 90 g max.
CJ1W-MD263 110 g max.
CJ1W-MD563 110 g max.
CJ1W-B7A22 80 g max.

Note The CPU Unit and I/O Interface Unit weights

Cover.

5-2-5 Connecting PLC Components

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. Follow the procedure listed below to connect PLC com-

ponents.

include the weight of the End
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1,2,3... 1. The following diagram shows the connection of two Units that make up a

CJ-series PLC. Join the Units so that the connectors fit exactly.

Hook Hook holes

Connector

2. The yellow sliders at the top and bottom of each Unit lock the Units togeth-
er. Move the sliders toward the back of the Units as shown below until they
click into place.

Note If the locking tabs are not secured properly, the CJ-series may not
function properly. Be sure to slide the locking tabs until they are se-
curely in place.

Move the sliders toward the back
until they lock into place.

Lock

Release

~—— Slider 3
Qshdei
0 ——

&l

(0000
0000

Q

PORT

3. Attach the End Cover to the Unit on the far right side of the Rack.
CPU Rack

J

Power Supply CPU Unit (1/0 Control Unit) ] End Cover
Unit I/0 Units (10 max.)

(included with CPU Unit)

Note Connect the I/O Control Unit directly to the CPU Unit to enable connecting
Expansion Racks.
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Expansion Rack

[

A

A

\

\

Power Supply 1/0 Interface Unit

Unit

1/0 Units (10 max.)

\

End Cover
(included with

1/0 Interface Unit)

Note Connect the I/O Interface Unit directly to the Power Supply Unit.

There is no Backplane for the CJ-series. The PLC is constructed by connect-

ing Units together using the connectors on the sides.

&Caution Attach the End Cover to the Unit on the far right side of the Rack. An I/O bus
error will occur and the PLC will not operate in either RUN or MONITOR mode
if the End Cover is not connected. If this occurs, the following information will

be set in memory.

Name Address Status
I/O Bus Error Flag A 40114 ON
I/O Bus Error Slot Number A40400 to A40407 OE hex
I/O Bus Error Rack Number | A40408 to A40415 OE hex

Note 1. Always turn OFF the power supply before connecting Units to each other.
2. Always turn OFF the power supply to the entire system before replacing a

Unit.

3. A maximum of 10 I/O Units can be connected to a CPU Rack or an Expan-
sion Rack. If 11 or more 1/O Units are connected, and I/O overflow error will
occur and the PLC will not operate in either RUN or MONITOR mode. If
this occurs, The 1/0 Overflow Flag (A40111) will turn ON and A40713 to
A40715 (I/O Overflow Details 2) will turn ON.

5-2-6 DIN Track Installation

Use the following procedure to install a CJ-series PLC on DIN Track.

1,2,3... 1. Release the pins on the backs of the CJ-series Units.

mounting pins’ ’
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2. Fit the back of the PLC onto the DIN Track by inserting the top of the track
and then pressing in at the bottom of the PLC, as shown below.

DIN Track
mounting pins

4. Install a DIN Track End Plate on each end of the PLC. To install an End
Plate, hook the bottom on the bottom of the track, rotate the Plate to hook
the top of the Plate on the top of the track, and then tighten the screw to
lock the Plate in place.

End Plates
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DIN Track and
Accessories

Use the DIN Track and DIN Track End Plates shown below.

DIN Track

Model numbers: PFP-50N (50 cm),
PFP-100N (100 cm), PFP-100N2 (100 cm)

Secure the DIN Track to the control panel using M4 screws separated by
210 mm (6 holes) or less and using at least 3 screws. The tightening torque is
1.2 N-m.

PFP-100N2 DIN Track

28-25x4.5 oblong holes

45 —
.

{f 1
i [ | e — — 30:0.3 27 2? 29.2

1}
)i \
—15+4~ 25+E‘25» +25vﬁ+25 15— 1—-“-—-“-71_5

1000

PFP-100N/50N DIN Track

7.340.15 AHR
45 7
|
% s B —) — 35+0.3 27+0.15
7). L
—+15 du 25+l |25 | 25+l 425 15 (5)* f

1000 (500)*
* PFP-50N dimensions are

given in parentheses.

DIN Track End Plates (2 required)
Model number: PFP-M
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5-2-7 Connecting CJ-series Expansion Racks

CS/CJ-series 1/0 Connecting Cables are used to connect the CPU Rack and
Expansion Racks.

CS/CJ-series I1/0 Connecting Cables
The CS/CJ-series 1/0 Connecting Cables have connectors with a simple lock
mechanism are used to connect the CPU Rack to an Expansion Rack or to
connect two Expansion Racks.

CS/CJ-series 1/10
Connecting Cables

[ (]

Model number Cable
length

CS1W-CN313 0.3m
CS1W-CN713 0.7m

CS1W-CN223 2m
CS1W-CN323 3m
CS1W-CN523 5m

CS1W-CN133 10m
CS1W-CN133B2 | 12m

* Install the Racks and select /0 Connecting Cables so that the total length
of all I/O Connecting Cables does not exceed 12 m.

* The following diagram shows where each 1/O Connecting Cable must be
connected on each Rack. The Rack will not operate if the cables aren’t
connected properly. (The “up” direction is towards the CPU Unit and
“down” is away from the CPU Unit.)

CPU Rack Expansion Rack

Power Supply , CPU Unit Power Up 1/0 Interface Unit
Unit Supply Unit

] [ ]

= __

il il
} |

Down Down

| —

* The following diagram shows examples of proper Rack connections. Con-
nect the simple lock connectors to the I/O Control Unit on the CJ-series
CPU Rack and the 1/O Interface Unit on the CJ-series Expansion Rack.
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* The top and bottom of the connector are different. Be sure the connector
is facing the correct direction before connecting it.

Power CPU Unit 1/0 Control Unit
Supply Unit
\
\
A CPU Rack
1/0 Interface Unit |——— 1/0O Connecting Cable
—
Power Supply Unit
Expansion Rack
L i
Total cable I/O Interface Unit | |/O Connecting Cable
length: \
12 m max.
Power Supply Unit
Expansion Rack
g L
I/O Interface Unit | |/O Connecting Cable
\
Power Supply Unit
A Expansion Rack
1/0 Control Unit
CPU Rack
Simple lock connector
1/0 Connecting Cable

Expansion Rack

Simple lock connector

Expansion Rack

Connecting the Simple Locking Connectors

Press the tabs on the end of the connector and insert the connector until it
locks in place. The PLC will not operate properly if the connector isn’t inserted
completely.
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Note 1. When using an I/O Connecting Cable with a locking connector, be sure that
the connector is firmly locked in place before using it.

g

N

2. Always turn OFF the power supply to the PLC before connecting a cable.

3. Do not route the 1/0 Connecting Cables through ducts that contain the I/O
or power wiring.

4. An /O bus error will occur and the PLC will stop if an I/O Connecting Ca-

ble’s connector separates from the Rack. Be sure that the connectors are
secure.

5. A 63-mm hole will be required if the I/O Connecting Cable must pass
through a hole when connecting an Expansion Rack.

6. The cables can withstand a pulling force up to 49 N (11 Ibs), so be sure
that they aren’t pulled too forcefully.

7. The I/O Connecting Cables mustn’t be bent too severely. The minimum
bending radii are shown in the following diagram.

]

|

8. Always attach the cover to the output connector (left side) on the last I/O
Interface Unit on the last Expansion Rack to protect it from dust.

Cable outer diameter: 8.6 mm

CJ1W-II101
1/0O Interface Unit

[oTlel

Output connector cover



Wiring

Section

5-3

5-3 Wiring

5-3-1 Power Supply Wiring

CJ1W-PA205R Powe

r Supply Unit (AC)

P
1 O

AC power supply ;
100to 240 V O—o”‘o

AC Power Source

Isolation Transformer

Power Supply Capacity

RUN Output

PA205R ﬂ
M4 self-raising screw terminals —{ | PR
AC power supply
Isolation :@ u e |l LIOX
1:1 :@ L2 X
~ [
@[]
RUN output — X
ON when CPU Unit is in RUN or { O i %lL @
MONITOR mode. DC24V 2
OFF when CPU Unit s in | C¥O IS
PROGRAM mode or stopped for Power =
a fatal error.
supply NGk

Note The RUN output function is enabled only when mounted to a CPU Rack.

* Supply 100 to 240 V AC.
» Keep voltage fluctuations within the specified range:

Supply voltage Allowable voltage fluctuations
100 to 240 V AC 8510264 V AC

* If one power supply phase of the equipment is grounded, connect the
grounded phase side to the L2/N terminal.

The PLC’s internal noise isolation circuits are sufficient to control typical noise
in power supply lines, but noise between the PLC and ground can be signifi-
cantly reduced by connecting a 1-to-1 isolation transformer. Do not ground the
secondary coil of the transformer.

The power consumption will be 100 VA max. per Rack for the CJ1W-PA205R/
PA205C and 50 VA for the CJ1W-PA202, but there will be a surge current of at
least 5 times the max. current when power is turned ON.

This output is ON whenever the CPU Unit is operating in RUN or MONITOR
mode; it is OFF when the CPU Unit is in PROGRAM mode or a fatal error has
occurred.

The RUN output can be used to control external systems, such as in an emer-
gency stop circuit that turns off the power supply to external systems when
the PLC is not operating. (Refer to 5-1 Fail-safe Circuits for more details on
the emergency stop circuit.)

Item CJ1W-PA205R
Contact form SPST-NO

Maximum switching capacity [240 V AC: 2 A for resistive loads
120 V AC: 0.5 A for inductive loads

24 V DC: 2 A for resistive loads
24 V AC: 2 A for inductive loads
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Crimp Terminals

Terminal screws M4 self-rising screws
Recommended wire size AWG 20 to 14 (0.517 to 2.08 mm?)
Recommended tightening 1.2Nm

torque

Recommended crimp terminals

I_\ | 7 mrL max O
4 .

7 mrP max.
y | y
Manufacturer Models Shape Applicable wire range
(stranded wire)
JST Mfg. V1.25-YS4A Y-shaped terminal | 025 to 1.65 mm?2 (AWG
with sleeve 220 16)
V1.25-M4 Round terminal
with sleeve
V2-YS4A Y-shaped terminal | 1,04 to 2.63 mm?2 (AWG
with sleeve 16 to 14)
V2-M4 Round terminal
with sleeve

Note 1. Use crimp terminals for wiring.
2. Do not connect bare stranded wires directly to the terminals.

20 mm max.

/

M4 self-raising terminals

N

Torque to 1.2 N-m

&Caution Tighten the AC power supply terminal block screws to the torque of 1.2 N-m.
Loose screws may result in short-circuit, malfunction, or fire.

Note 1. Supply power to all of the Power Supply Units from the same source.

2. Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter
from entering the Unit during wiring procedures.

3. Do not forget to remove the label from the top of the Power Supply Unit af-
ter wiring the Unit. The label will block air circulation needed for cooling.
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DC Power Supplies
CJ1W-PD025 Power Supply Unit

Screw (M4 head with self-
005 raising pressure plate)

[ POWER

i INPUT 1
© 5o O——

DC power source

SEEEEE

| ~
N
DC Power Source Supply 24 V DC. Keep voltage fluctuations within the specified range.
Model Allowable voltage fluctuation range
CJ1W-PD025 19.2t0 28.8 V DC (+20%)
CJ1W-PD022 21.6 10 26.4 V DC (+10%)
Power Supply Capacity The maximum power consumption is 50 W (PD025)/35 W (PD022) per Rack,
but there will be a surge current of about five times that level when the power

is turned ON.
Precautions when Using CJ1W-PC022 Non-insulated Power Supply Units

&Caution When connecting a personal computers or other peripheral devices 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 external
power supply at all ground. A short-circuit will occur in the external power sup-

ply 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

P — N ov
] F{a,lfgl{ 4
G JEYPower Supply CPU Unit h Peripheral device (e.g.,
Unit personal computer)
7 -
Crimp Terminals

Terminal screws M4 self-rising screws
Recommended wire size AWG 20 to 14 (0.517 to 2.08 mm?)
Recommended tightening 1.2Nm
torque
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Recommended crimp terminals

[ \ '?_
7 mm max 7 mm max.
. ) e (O
\ 4 I y
Manufacturer Models Shape Applicable wire range
(stranded wire)
JST Mfg. V1.25-YS4A Y-shaped terminal | .25 to 1.65 mm?2 (AWG
with sleeve 2210 16)
V1.25-M4 Round terminal
with sleeve
V2-YS4A Y-shaped terminal | 1,04 to 2.63 mm?2 (AWG
with sleeve 16 to 14)
V2-M4 Round terminal
with sleeve
Note 1. Use crimp terminals for wiring.

2. Do not connect bare stranded wires directly to the terminals.

3. Be sure not to reverse the positive and negative leads when wiring the
power supply terminals.

4. Supply power to all of the Power Supply Units from the same source.

5. Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter
from entering the Unit during wiring procedures.

6. Do not forget to remove the label from the top of the Power Supply Unit af-
ter wiring the Unit. The label will block air circulation needed for cooling.

Grounding
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The diagram below shows the location of the ground and line ground termi-
nals.

PA205R
([ POWER ﬂ
;
iy &

L2/N []

A [] LG (Noise-filter neutral terminal)

Ground this terminal to less than

S [] 100 Q to improve noise resistance
. and prevent electric shock.
%ﬁ%’i WF [] GR (Ground terminal)
C24V
L Ground this terminal to less than
= 100 Q to prevent electric shock.

N

« To help prevent electrical shock, ground the ground terminal (GR: @) with
a ground resistance of less than 100 Q using a 14-gauge wire (minimum
cross-sectional area of 2 mm2).

* The line ground terminal (LG:4) is a noise-filtered neutral terminal. If
noise is a significant source of errors or electrical shocks are a problem,
connect the line ground terminal to the ground terminal and ground both
with a ground resistance of less than 100 Q.

* The ground wire should not be more than 20 m long.
* The following grounding configurations are acceptable.
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» The CJ-series PLCs are designed to be mounted so that they are isolated
(separated) from the mounting surface to protect them from the effects of
noise in the installation environment (e.g., the control panel).

Control panel 1 Control panel 2

) GR terminal

GR terminal .
on Expansion

on CPU Rack GR crossovef Rack

GR terminal GR terminal

on Expansion on Expansion

Rack 1 Rack 3

£ X\

Do not ground multiple
control panels separately,
but connect the GR
terminals of each Rack and
ground to a resistance of
less than 100 Q.

* Do not share a ground line with other equipment.

CJ-series PC Other equipment

GR 01

Ground Ground

(100 Q orless) (100 Q or less)
CJ-series PC

Other equipment

GR 01

Ground Ground
(100 Q or less) (100 Q or less)

* Do not share the PLC’s ground with other equipment or ground the PLC
to the metal structure of a building. The configuration shown in the follow-
ing diagram may worsen operation.

CJ-series PC Other equipment

GR Q
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Crimp Terminals

Terminal screws M4 self-rising screws
Recommended wire size AWG 14 min. (2 mm? min.)
Recommended tightening 1.2Nm

torque

Recommended crimp terminals

T\ T/
_J 7 mm max. O

7 mrP max.
y | y
Manufacturer Models Shape Applicable wire range
(stranded wire)

JST Mfg. V2-YS4A Y-shaped terminal | 1,04 to 2.63 mm?2 (AWG

with sleeve 16 to 14)
V2-M4 Round terminal

with sleeve

Note 1. Use crimp terminals for wiring.
2. Do not connect bare stranded wires directly to the terminals.

Alarm Output (Power Supply Units with Replacement Notification Onl

Connect the alarm output to a PLC's Input Unit or external LED indicator to
enable notification when Power Supply Unit replacement is required.

CJ1W-PA205C Power Supply Unit

— ull

CJ1W-PA205C
PoOMR| | |
100 to 240 VAC 0
INPUT U SN
@‘Z X
T
| ®
ALARM OUTPUT
= [©) |[EE 0.
SIIC] R -
ne [®
24 VDC
power s-upply Alarm output (replacement notification output)
" ON: Power Supply Unit replacement not
required for at least 6 months.
OFF: Power Supply Unit replacement required
within 6 months.
Output Specifications * ON (normal): Power Supply Unit replacement not required for at least 6

months.
* OFF: Power Supply Unit replacement required within 6 months.
e Transistor open-collector outputs
* Maximum switching capacity: 30 VDC max., 50 mA max.
* ON: Residual voltage of 2 V max., OFF: Leakage current of 0.1 mA max.
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Wiring * The following wire gauges are recommended.
Recommended Use Pushing strength Pulling strength Length of stripped
wire size (clamping (holding force) section
operation)
AWG 22 to 18 (0.32 | Connecting to PLC terminal |30 N max. 30 N min. 7t0 10 mm
to 0.82 mm?) block models
AWG 28 to 24 (0.08 | Connecting to PLC connector 10 N min.
to 0.2 mm?) models

PLC Input Unit Wiring
Example

External Display Device
Connection Example

Note

Connect the positive terminals of the 24-VDC power supply to the Input Unit
common (COM) terminals.

IN Unit

CJ1W-PA205C CPU Unit  CJ1W-ID2**

[

100 to 240 VAC| | | 42 1 00 ©
[ YN

INO

)
)
= ' _t
— L IN(N) O
IN(N-+1)
24 VDC power supply

Connect the negative terminal of the 24-VDC power supply to the Input Unit
common (COM) terminal.

CJ1W-PA205C CPU Unit

[

AC100-240V
INPUT,

24 VDC power supply

The alarm output (replacement notification output) is an NC contact. There-
fore, wire the alarm output using an NC contact or other means to turn ON an
error indicator or LED display as shown in the following diagram.

= CJIW-PA205C ﬂ
5| 1

AC100-240V con

INPUT UL

2]

L2/IN

A AugouTeT

- Pt Q.ﬂ Power
supply

NC

Ll e

(NC contact)
24 VDC power supply

1. The OL display will also light if the PLC's power supply fails.
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2. Separate the alarm output cables from power lines and high-voltage lines.
3. Do not apply a voltage or connect a load to the alarm output that exceeds

the rated voltage or load.

5-3-2 Wiring CJ-series Basic I/O Units with Terminal Blocks

I/0 Unit Specifications

Crimp Terminals

Wiring

262

Note

Double-check the specifications for the I/O Units. In particular, do not apply a
voltage that exceeds the input voltage for Input Units or the maximum switch-
ing capacity for Output Units. Doing so may result in breakdown, damage, or
fire.

When the power supply has positive and negative terminals, be sure to wire
them correctly.

M3 self-rising screws

AWG 22 to 18 (0.326 to 0.823 mm2)
0.5N-m

Terminal screws
Recommended wire size

Recommended tightening
torque

Recommended crimp terminals

| \ 'f_
6.2 mm max. 6.2 mm max. O
" j
4 I
Manufacturer Models Shape Applicable wire range
(stranded wire)
JST Mfg. V1.25-N3A Y-shaped terminal | .25 to 1.65 mm?2 (AWG
with sleeve 2210 16)
V1.25-MS3 Round terminal
with sleeve

1. Use crimp terminals for wiring.

2. Do not connect bare stranded wires directly to the terminals.

Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter

from entering the Unit during wiring procedures. (Remove the label after wir-
ing has been completed to allow air circulation needed for cooling.)

After wiring

During wiring

Remove the label.

* Wire the Units so that they can be easily replaced. In addition, make sure
that the 1/0 indicators are not covered by the wiring.

* Do not place the wiring for I/0 Units in the same duct or raceway as power
lines. Inductive noise can cause errors in operation.

* Tighten the terminal screws to the torque of 0.5 N-m.
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Terminal Blocks

* The terminals have screws with self-raising pressure plates. Connect the
lead wires to the terminals as shown below.

Screw (M3 screw with
self-raising pressure plate)

The 1/0 Units are equipped with removable terminal blocks. The lead wires do
not have to be removed from the terminal block to remove it from an 1/O Unit.

——
———— 0
—
= U
OD211
012345%67
8 910 11 12 13 14 15

Terminal block lever

L~

CJ-series Basic I/0 Unit

5-3-3 Wiring I/O Units with Connectors

This section describes wiring for the following Units:
e CJ-series Basic I/0 Units with Connectors (32- and 64-point Units)

CJ-series Basic 1/0 Units with connectors use special connectors to connec-
tor to external 1/0 devices. The user can combine a special connector with
cable or use a preassembled OMRON cable to connect to a terminal block or
I/O Terminal. The available OMRON cables are described later in this section.

* Be sure not to apply a voltage that exceeds the input voltage for Input
Units or the maximum switching capacity for Output Units.

* When the power supply has positive and negative terminals, be sure to
wire them correctly. Loads connected to Output Units may malfunction if
the polarity is reversed.

* Use reinforced insulation or double insulation on the DC power supply
connected to DC 1/0O Units when required by EC Directives (low voltage).

* When connecting the connector to the I/O Unit, tighten the connector
screws to a torque of 0.2 N-m.

* Turn on the power after checking the connector’s wiring. Do not pull the
cable. Doing so will damage the cable.

* Bending the cable too sharply can damage or break wiring in the cable.
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Note CJ-series Basic I/0 Units with connectors have the same connector pin allo-
cations as the C200H High-density 1/0 Units and CS-series I/O Units with

Available Connectors

connectors to make them compatible.

Use the following connectors when assembling a connector and cable.

CJ-series 32- and 64-point I/O Units with Fujitsu-compatible Connectors
Applicable Units

Model Specifications Pins
CJ1W-ID231 Input Unit, 24 V DC, 32 inputs 40
CJ1W-ID261 Input Unit, 24 V DC, 64 inputs
CJ1W-0OD231 | Transistor Output Unit with Sinking Outputs, 32 outputs
CJ1W-0D261 | Transistor Output Unit with Sinking Outputs, 64 outputs
CJ1W-MD261 |24-V DC Input/Transistor Output Units,

32 Inputs, 32 Outputs
CJ1W-MD231 | 24-V DC Input/Transistor Output Units, 24
16 Inputs, 16 Outputs

Applicable Cable-side Connectors

Contacts: FCN-363J-AU

Connection Pins OMRON set Fujitsu parts
Solder-type 40 C500-CE404 Socket: FCN-361J040-AU
Connector cover: FCN-360C040-J2
24 C500-CE241 Socket: FCN-361J024-AU
Connector cover: FCN-360C024-J2
Crimped 40 C500-CE405 Socket: FCN-363J040

Connector cover: FCN-360C040-J2

24 C500-CE242 Socket: FCN-363J024

Contacts: FCN-363J-AU

Connector cover: FCN-360C024-J2

Pressure-welded

40 C500-CE403 FCN-367J040-AU/F

24 C500-CE243 FCN-367J024-AU/F

CJ-series 32- and 64-point I/O Units with MIL Connectors
Applicable Units
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Model Specifications Pins
CJ1W-ID232 Input Unit, 24 V DC, 32 inputs 40
CJ1W-ID262 Input Unit, 24 V DC, 64 inputs
CJ1W-0D232 | Transistor Output Unit with sourcing outputs, 32 outputs
CJ1W-0OD262 | Transistor Output Unit with sourcing outputs, 64 outputs
CJ1W-0OD233 | Transistor Output Unit with sinking outputs, 32 outputs
CJ1W-0D263 | Transistor Output Unit with sinking outputs, 64 outputs
CJ1W-MD263 |24-V DC Input/Transistor Output Units,

32 Inputs, 32 Outputs
CJ1W-MD563 | TTL Input/TTL Output Units,
32 Inputs, 32 Outputs
CJ1W-MD232 |24-V DC Input/Transistor Output Units, 20
16 Inputs, 16 Outputs
CJ1W-MD233 | 24-V DC Input/Transistor Output Units,
16 Inputs, 16 Outputs
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Applicable Cable-side Connectors

Connection Pins | OMRON set Daiichi Denko Industries part
Pressure-welded 40 XG4M-4030-T | FRC5-A040-3T0S

20 XG4M-2030-T | FRC5-A020-3T0S

Wire Size

We recommend using cable with wire gauges of AWG 24 or AWG 28
(0.2 mm? to 0.08 mmA). Use cable with external wire diameters of 1.61 mm
max.

Wiring Procedure

1,2,3... 1. Check that each Unit is installed securely.
Note Do not force the cables.

2. Do not remove the protective label from the top of the Unit until wiring has
been completed. This label prevents wire strands and other foreign matter
from entering the Unit during wiring. (Remove the label after wiring has
been completed to allow air circulation needed for cooling.)

Before wiring After wiring

Remove label
after wiring

3. When solder-type connectors are being used, be sure not to accidentally
short adjacent terminals. Cover the solder joint with heat-shrink tubing.

[ Solder-type connector

|

—J
——

-

Heat-shrink tubing

Wire (0.2 to 0.13 mm?)

Note Double-check to make sure that the Output Unit's power supply leads haven’t
been reversed. If the leads are reversed, the Unit’s internal fuse will blow and
the Unit will not operate.
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4. Assemble the connector (purchased separately).

Connector bar %_ Small screws (3)
>

Connector-attaching
screws

Cable-securing

bracket
Nuts (2)
5.
° > :I
0
= Connector
© )" 1/0 Unit
I/0O Unit
Connector

6. Remove the protective label after wiring has been completed to allow air
circulation needed for cooling.

After wiring

Connector lock screws Remove label after wiring.

Tighten the connector-attaching screws to a torque of 0.2 N-m.
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Connecting to Connector-Terminal Block Conversion Units or I/O Terminals
Basic 1/0 Units with Connectors can be connected to OMRON Connector-Ter-
minal Block Conversion Units or OMRON [/O Terminals. Refer to CJ-series
32/64-point Basic I/O Units with Connectors on page 186 for a list of models.

Connecting to Terminal Blocks
The following Connecting Cables and Connector-Terminal Block Conversion
Units are required to connect to terminal blocks.

CJ-series 32-point Basic I/0 Units CJ-series 64-point Basic /0O Units
CJ1W-ID231 (Input Unit, Fujitsu connector) CJ1W-1D261 (Input Unit, Fujitsu connector)
CJ1W-0OD231 (Output Unit, Fujitsu connector) CJ1W-0OD261 (Output Unit, Fujitsu connector)
CJ1W-ID232 (Input Unit, MIL connector) CJ1W-1D262 (Input Unit, MIL connector)
CJ1W-0OD232 (Output Unit, MIL connector) CJ1W-0OD262 (Output Unit, MIL connector)
CJ1W-0OD233 (Output Unit, MIL connector) CJ1W-0OD263 (Output Unit, MIL connector)

Connecting Cable
XW2Z-[][IB (Fujitsu connector)
XW2Z-[IK (MIL connector)

Connecting Cable
XW2Z-LIICIB (Fujitsu connector)
XW2Z-[ICIK (MIL connector)

Two sets

required.
T Connector-Terminal Block Conversion Unit T Connector-Terminal Block Conversion Unit
XW2B-40G4 XW2B-40G4
XW2B-40G5 XW2B-40G5
XW2D-40G6 XW2D-40G6
XW2D-40G6-RF (CJ1W-ID231 only) XW2D-40G6-RF (CJ1W-ID261 only)
XW2D-40G6-RM (CJ1W-ID232 only) XW2D-40G6-RM (CJ1W-ID262 only)
CJ-series 32-point Basic /0O Units CJ-series 64-point Basic I/O Units
R CJ1W-ID231 (Input Unit, Fujitsu connector) CJ1W-1D261 (Input Unit, Fujitsu connector)

!

Connecting Cable

XW2Z-CIC0ID (Fuijitsu connector) Connecting Cable

XW2Z-[ICICID (Fujitsu connector)

Two sets
required.

Connector-Terminal Block Conversion Unit

XW2C-20G5-IN16 Connector-Terminal Block

Conversion Unit
XW2C-20G5-IN16
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CJ-series 32-point Basic 1/0 Units CJ-series 64-point Basic I/O Units
CJ1W-1D232 (Input Unit, MIL connector) CJ1W-1D262 (Input Unit, MIL connectors)
CJ1W-0OD232 (Output Unit, MIL connector) CJ1W-0OD262 (Output Unit, MIL connectors)
CJ1W-0OD233 (Output Unit, MIL connector) CJ1W-0OD263 (Output Unit, MIL connectors)

Connecting Cable

/ XW2Z-CI0N (MIL connector)

Connector-Terminal Block Conversion Unit
XW2C-20G5-IN16 (CJ1W-1D232 only)
XW2C-20G6-1016

Connecting Cable
/ XW2Z-L1 TN (MIL connector)

Two sets
required.

Connector-Terminal Block Conversion Unit
XW2C-20G5-IN16 (CJ1W-ID262 only)
XW2C-20G6-1016

CJ1W-MD231 (Mixed I/O Units, MIL connectors, CJ1W-MD261 (Mixed I/O Units, Fujitsu connectors,

CJ-series 32-point Basic I/0 Unit (16 inputs, 16 outputs) CJ-series 64-point Basic I/0 Units (32 inputs/32 outputs)
R 24-V DC inputs/transistor outputs) R 24-V DC inputs/transistor outputs)

Connecting Cable

Connecting Cable Output XW2Z-[ 1 B

XW2z-[]CCIA

_—~Connector-Terminal Block Conversion Unit Connector-Terminal Block Conversion Unit

XW2B-40G4
XW2B-20G4
s Socs s o
XW2D-20G6

XW2D-40G6-RF16
Note: Two sets of an XW2Z-LJLID Connecting Cable
and an XW2C-20G5-IN16 Connector-Terminal

XW2C-20G5-IN16

Connector-Terminal Block Conversion Unit Block Conversion Unit can also be used.
XW2B-20G4 Connector-Terminal Block Conversion Unit
XW2B-20G5 XW2B-40G4
XW2D-20G6 XW2B-40G5
XW2D-40G6
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CJ-series 32-point Basic I/O Units (16 inputs, 16 outputs) CJ-series 64-point Basic I/O Units (32 inputs, 32 outputs)

CJ1W-MD232 (Mixed 1/O Units, MIL connectors, 24-V DC CJ1W-MD263 (Mixed I/O Units, MIL connectors, 24-V DC
inputs/transistor outputs) inputs/transistor outputs)

CJ1W-MD233 (Mixed 1/O Units, MIL connectors, 24-V DC CJ1W-MD563 (Mixed I/O Units, MIL connectors, TTL inputs/TTL

inputs/transistor outputs) outputs)

Connecting Cable
G79-0OLIC

Connecting Cable
XW2z-[ 0K

Connector-Terminal Block Conversion Unit
—~~ XW2B-40G4
XW2B-40G5
XW2D-40G6

) ) ) : XW2D-40G6-RM

Connector-Terminal Block Conversion Unit Note: Two sets of an XW2Z-[ICI"IN Connecting Cable
XW2B-20G4 and an XW2C-20G5-IN16 or XW2C-20G6-1016
XW2B-20G5 Connector-Terminal Block Conversion Unit can
XW2D-20G6 also be used.

Connector-Terminal Block Conversion Unit
XW2B-40G4
XW2B-40G5
XW2D-40G6

Note: Two sets of an XW2Z-[]'ILIN Connecting Cable and
an XW2C-20G6-1016 Connector-Terminal Block
Conversion Unit can also be used.
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Connecting to I/0 Terminals

The following Connecting Cables and I/O Terminals are required to connect to

terminal blocks.

CJ-series 32-point Basic I/0 Units
CJ1W-1D231 (Input Unit, Fujitsu connector)
CJ1W-0OD231 (Output Unit, Fujitsu connector)
CJ1W-1D232 (Input Unit, MIL connector)
CJ1W-0OD232 (Output Unit, MIL connector)
CJ1W-0OD233 (Output Unit, MIL connector)

CJ-series 64-point Basic I/O Units

CJ1W-1D261 (Input Unit, Fujitsu connector)
CJ1W-0OD261 (Output Unit, Fujitsu connector)
CJ1W-1D262 (Input Unit, MIL connector)
CJ1W-0D262 (Output Unit, MIL connector)
CJ1W-0OD263 (Output Unit, MIL connector)

Connecting Cable
G79-1LJC-[]
(for Input Unit, Fujitsu connector)

Al

G79-0OLIC-1J

(for Output Unit, Fujitsu connector)
G79-OLJ-[1-D1

(for Input Unit, MIL connector)
G79-OL1-[1-D1

(for Output Unit, MIL connector) Two sets

required.

A

Input Blocks
G7TC-ID16
G7TC-IA16

Output Blocks/Terminals
G7TC-OC16
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-ZOC16-3 + Relays
(CJ1W-0OD231/233 only)
G70D-SOC16-1
(CJ1W-0OD232 only)
G70D-FOM16-1
(CJ1W-OD232 only)
G70A-ZOC16-4 + Relays
(CJ1W-0OD232 only)

4

CJ-series 32-point Basic /0 Units,
16 inputs, 16 outputs
CJ1W-MD231 (Mixed I/O Units,
Fujitsu connectors, 24-V DC
inputs/transistor outputs)

Connecting Cable

Connecting Cable
G79-1C1C-[]
(for Input Unit, Fujitsu connector)
G79-0OLIC-[J
(for Output Unit, Fujitsu connector)
G79-OL-[1-D1
(for Input Unit, MIL connector)
G79-OL-[1-D1
(for Output Unit, MIL connector)

Input Blocks
G7TC-ID16
G7TC-IA16
Output Blocks/Terminals
G7TC-OC16 (OD262/263 only)
G70D-SOC16/VSOC16 (OD261/263 only)
G70D-FOM16/VFOM16 (OD261/263 only)
G70A-ZOC16-3 + Relays (OD261/263 only)
Output Blocks/Terminals
G70D-SOC16-1 (OD262 only)
G70D-FOM16-1 (OD262 only)
G70A-ZOC16-4 + Relays (OD262 only)

CJ-series 64-point Basic /0O Units,
32 inputs, 32 outputs
CJ1W-MD261 (Mixed I/O Units,
Fujitsu connectors,

24-V DC inputs/transistor outputs)

Output Connecting Cable

G79-1LJC-1J

Output G79-CIC
Connecting Cable —] _—1/0 Block ﬁ
G79-1C ﬁ G7TC-ID16 _ 16 Block
G7TC-IA16 Connecting Cable OCKS
G79-0OL1C-[J G7TC-ID16
G7TC-1A16

AN
1/0O Block, 1/0 Terminals
G7TC-0OC16
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-ZOC16-3 + Relays
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I/0 Blocks, 1/0 Terminals
G7TC-0OC16
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-ZOC16-3 + Relays
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CJ-series 32-point Basic I/O Units, 16 inputs, 16 outputs
CJ1W-MD232 (Mixed I/O Units, MIL connectors,
24-V DC inputs/transistor outputs)

Connecting Cable

G79-0C1C
Connecting Cable 1/0 Blocks
G750l G ~ "GrTC-ID16
G7TC-IA16
ﬁ 1/0 Blocks, I/0 Terminals
G7TC-OC16-1

CJ-series 32-point Basic I/0 Units, 16 inputs, 16 outputs
CJ1W-MD233 (Mixed I/O Units, MIL connectors,
24-V DC inputs/transistor outputs)

Connecting Cable

Output G79-0L1C
Connecting Cable 1/0 Blocks
G79-0[T1C — "G7TC-ID16
G7TC-IA16
ﬁ 1/0 Blocks, I/O Terminals
G7TC-OC16

G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-ZOC16-3 + Relays

CJ-series 32-point Basic I/0 Units, 16 inputs, 16 outputs
CJ1W-MD232 (Mixed I/O Units, MIL connectors,
24-V DC inputs/transistor outputs)

Connecting Cable
G [mie}

Connecting Cabl 1/O Blocks
e e — "G7TC-ID16
G7TC-IA16

ﬂ 1/0 Blocks, I/O Terminals

G70D-SOC16-1
G70D-FOM16-1
G70A-ZOC16-4 + Relays

CJ-series 64-point Basic I/0 Units, 32 inputs, 32 outputs
CJ1W-MD263 (Mixed I/0 Units, MIL connectors,
24-V DC inputs/transistor outputs)
CJ1W-MD563 (Mixed I/0 Units, MIL connectors,
G79-0[-C1-D1

TTL inputs/TTL outputs)
1/0 Blocks
G7TC-ID16
G7TC-IA16

1/0 Blocks, I/0O Terminals
G7TC-OC16
G70D-SOC16/VSOC16
G70D-FOM16/VFOM16
G70A-ZOC16-3 + Relays

Output Connecting Cable

Connecting Cable
G79-0OC-[)-D1
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5-3-4 Connecting I/O Devices

Input Devices

DC Input Units

272

Use the following information for reference when selecting or connecting input
devices.

The following types of DC input devices can be connected.

Contact output

IN DC Input Unit

— | — Q@ COM
- - . . L - — - —

l IN DC Input Unit

]
LG 5
5 Sensor |+ b come

Two-wire DC output

e
\

V/

Supply !
_— - — |_ o
NPN open-collector output
- + Sensor — - — - —
Power
Supply
C Output ; IN DC Input Unit
7 mA
oV "¢ com®
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NPN current output

— - j\"' - - -
Current
regulator i
C Output IN DC Input Unit
7 mA Sensor
AL Power O covm&®
- - ov Supply e
PNP current output
- - —l+ Sensor - -
Power
C Supply
Output IN DC Input Unit
1
7 mA
M
= oo
Voltage output
.
: comé®
Output IN DC Input Unit
C. oV Sensor
j Power !
Suppl
~ upply l o

The circuit below should NOT be used for I/O devices having a voltage output.

Voltage output

S
S

ensor
wer

ly

IN DC Input Unit

N—0 CcomM©
- — - —
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AC Input Units

Precautions when
Connecting a Two-wire DC

Sensor

274

The following types of AC input devices can be connected.

Contact output

IN AC Input Unit

9
()
&) ® COM
—_ - - — -
AC Switching
I 1 ! A IN AC Input Unit
Proximity 1
switch /.
main \‘T/' | |
circuit
N\
. | | 9 CoMm
S | L - — -

Note When using a reed switch as the input contact for an AC Input Unit, use a
switch with an allowable current of 1 A or greater. If Reed switches with
smaller allowable currents are used, the contacts may fuse due to surge cur-
rents.

1,2,3...

When using a two-wire sensor with a 12-V DC or 24-V DC input device, check
that the following conditions have been met. Failure to meet these conditions
may result in operating errors.

1.

Relation between voltage when the PLC is ON and the sensor residual
voltage:

Von<Vee - VR

Relation between voltage when the PLC is ON and sensor control output
(load current):

lout (Min) < lon < loyt (Max.)
lon = (Voo — VR — 1.5 [PLC internal residual voltage])/R |y

When lgy is smaller than Igyt (min), connect a bleeder resistor R. The
bleeder resistor constant can be calculated as follows:

R < (Vce — VR (loyt (Min.) = Ion)

Power W > (V¢ — VR)?/R x 4 [allowable margin]

Relation between current when the PLC is OFF and sensor leakage cur-
rent:

lorF 2 lieak

Connect a bleeder resistor if l,o5¢ is greater than Iggr Use the following
equation to calculate the bleeder resistance constant.
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R < (Rin X Vorr)/(lieak % Rin = VorF)
Power W > (V¢ — VR)2/R x 4 [allowable margin]

DC Input Unit
Two-wire sensor
Vce: Power voltage .
Von: PLC ON voltage Vg: Sensor output residual current
Vorr: PLC OFF voltage lout: Sensor control current (load current)
loy: PLC ON current leak: Sensor leakage current
lorr: PLC OFF current R:  Bleeder resistance

Rin: PLC input impedance

4. Precautions on Sensor Surge Current

An incorrect input may occur if a sensor is turned ON after the PLC has
started up to the point where inputs are possible. Determine the time re-
quired for sensor operation to stabilize after the sensor is turned ON and
take appropriate measures, such as inserting into the program a timer de-
lay after turning ON the sensor.

Example

In this example, the sensor’'s power supply voltage is used as the input to
CIO 000000 and a 100-ms timer delay (the time required for an OMRON
Proximity Sensor to stabilize) is created in the program. After the Comple-
tion Flag for the timer turns ON, the sensor input on CIO 000001 will cause
output bit CIO 000100 to turn ON.

000000

i | TIM

0000

#0001

TIMO000 000001
i | i | 000100

Output Wiring Precautions

Output Short-circuit
Protection

Transistor Output
Residual Voltage

Output Surge Current

If a load connected to the output terminals is short-circuited, output compo-
nents and the and printed circuit boards may be damaged. To guard against
this, incorporate a fuse in the external circuit. Use a fuse with a capacity of
about twice the rated output.

A TTL circuit cannot be connected directly to a transistor output because of
the transistor’s residual voltage. It is necessary to connect a pull-up resistor
and a CMOS IC between the two.

When connecting a transistor or triac output to an output device having a high
surge current (such as an incandescent lamp), steps must be taken to avoid
damage to the transistor or triac. Use either of the following methods to
reduce the surge current.
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Method 1
Add a resistor that draws about 1/3 of the current consumed by the bulb.

~
ouT - % L) J‘_l'
T

Method 2
Add a control resistor as shown in the following diagram.

ouT

COM

5-3-5 Reducing Electrical Noise

I/0 Signal Wiring Whenever possible, place /0 signal lines and power lines in separate ducts or
raceways both inside and outside of the control panel.

1 =1/O cables
7 2 = Power cables

1 ! 2

> Ceeoes) &M/ &
7 7
S
Suspended duct In-floor duct Conduits

If the 1/0O wiring and power wiring must be routed in the same duct, use
shielded cable and connect the shield to the GR terminal to reduce noise.

Inductive Loads When an inductive load is connected to an I/O Unit, connect a surge suppres-
sor or diode in parallel with the load as shown below.

IN

[
.|. L % Diode DC input

Relay output or

triac output
Surge suppressor

ouT L

Relay output or
transistor output

|
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External Wiring

Note Use surge suppressors and diodes with the following specifications.

Surge suppressor specifications Diode specifications

Resistor: 50 Q Breakdown voltage: 3 times load voltage min.
Capacitor: 0.47 uF Mean rectification current: 1 A

Voltage: 200 V

Observe the following precautions for external wiring.

* When multi-conductor signal cable is being used, avoid combining 1/O
wires and other control wires in the same cable.

* If wiring racks are parallel, allow at least 300 mm (12 inches) between the
racks.

Low-current cables

PLC I/0 wiring 8 . _8 ]

PLC power supply and Control cables

N

3(%0 mm min.

general control circuit wiring 8 --- -8 — ——
3(%0 mm min.
Power lines Control cables

8 8

é Ground to 100 Q or less

If the I/O wiring and power cables must be placed in the same duct, they must
be shielded from each other using grounded steel sheet metal.

PLC power supply
- and general
PLC I/O wiring  control wiring Power lines

flaoflesflasf T

1

Steel sheet metal

Ground to 100 Q or less
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SECTION 6
DIP Switch Settings

This section describes the initial hardware settings made on the CPU Unit’s DIP switch.

0-1  OVEIVIEW . . vttt o ittt e e e e e 280
6-2  DetailS . ... 281
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6-1 Overview
There are two kinds of initial settings for a CJ-series PLC: Hardware settings
and software settings. Hardware settings are made with the CPU Unit's DIP
switch and software settings are made in the PLC Setup (using a Program-
ming Device).
The DIP switch can be reached by opening the battery compartment cover on
the front of the CPU Unit.

Note Before touching or setting the DIP switch while the power is being supplied to
the CPU Unit, always touch a grounded piece of metal to release static elec-
tricity from your body.

Appearance Pin No. Setting Function
ON< ON Writing disabled for user program memory.
- OFF Writing enabled for user program memory.
o ON The user program is automatically transferred when power is turned
w
. OFF
m Not used.
> ON Use peripheral port communications parameters set in the PLC
N Setup.
® OFF Use default peripheral port communications parameters.
ON Use default RS-232C port communications parameters.
OFF Use RS-232C port communications parameters set in the PLC
Setup.
ON User-defined pin. Turns ON the User DIP Switch Pin Flag (A39512).
OFF User-defined pin. Turns OFF the User DIP Switch Pin Flag (A39512).
ON Writing data from the CPU Unit to the Memory Card or restoring data
from the Memory Card to the CPU Unit.
OFF Verifying contents of Memory Card.
OFF Always OFF.

280

Note The display language for the Programming Console is not set on the DIP
switch for CJ-series CPU Units, but rather is set using a Programming Con-
sole key sequence.
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6-2 Details

Pin Function Setting Description

1 Write-protection for | ON Write-protected User program memory is write-protected when this pin
user program OFE Read/write is ON. Turn ON to prevent the program from being
memory (UM) (See changed accidentally.
note 1.)

2 Automatic transfer | ON Yes The program (AUTOEXEC.OBJ) and PLC Setup
of the program at (AUTOEXEC.STD) will be transferred from the Memory
start-up Card to the CPU Unit automatically at start-up when this

pin is ON. (See note 4.)

A PLC’s software (program and PLC Setup) can be

OFF No completely initialized just by inserting a new Memory

Card and turning on the power. This can be used to

switch the system to a new arrangement very quickly.

Note When pin 7 is ON, reading from the Memory
Card for easy backup is given priority; even if pin
2 is ON, the program will not be automatically
transferred.

3 Not used. - - ---

4 Peripheral port ON Use parameters set in * Leave this pin OFF when using a Programming Con-
communications the PLC Setup. sole or CX-Programmer (peripheral bus setting) con-
parameters OFF Auto-detect Program- nected to the peripheral port.

(default) | ming Device e Turn this pin ON when the peripheral port is being
(See note 2.) used for a device other than a Programming Console
’ or CX-Programmer (peripheral bus setting).

5 RS-232C port com- | ON Auto-detect Program- ¢ Leave this pin OFF when the RS-232C port is being
munications ming Device used for a device other CX-Programmer (peripheral
parameters (See note 3.) bus setting) such as a Programmable Terminal or

OFF Use parameters set in host computer.
e Turn this pin ON when using CX-Programmer
(default) | the PLC Setup. (peripheral bus setting) connected to the RS-232C
port.

6 User-defined pin ON A39512 ON The ON/OFF status of this pin is reflected in A39512.

OFF A39512 OFF Use this function when you want to create an Always-
(default) ON or Always-OFF condition in the program without
using an Input Unit.

7 Easy backup set- |ON Writing from the CPU Press and hold the Memory Card Power Supply Switch
ting Unit to the Memory Card | for three seconds.

Restoring from the Mem- | To read from the Memory Card to the CPU Unit, turn ON
ory Card to the CPU the PLC power. This operation is given priority over
Unit. automatic transfer (pin 2 is ON) when power is ON.
OFF Verifying Press and hold the Memory Card Power Supply Switch
(default) |contents of Memory for three seconds.
Card.
8 Not used OFF Always OFF.
(default)
Note 1. The following data is write-protected when pin 1 is ON: the user program
and all data in the parameter area such as the PLC Setup and registered
I/O table. Furthermore when pin 1 is ON, the user program and parameter
area won't be cleared even when the memory clear operation is performed
from a Programming Device.
2. The auto-detect goes through baud rates in the following order: Program-

ming Console — Peripheral bus at 9,600 bps, 19,200 bps, 38,400 bps, and
115,200 bps. Programming Devices that aren’t in Peripheral Bus Mode
and devices in Peripheral Bus Mode operating at 51,200 bps will not be de-

tected.
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3. The auto-detect operation goes through baud rates in the following order:

Peripheral bus at 9,600 bps, 19,200 bps, 38,400 bps, and 115,200 bps.
Programming Devices that aren’t in Peripheral Bus Mode and devices in
Peripheral Bus Mode operating at any other speeds will not be detected.

When pin 2 is ON and the power is turned ON, any I/O Memory file (AU-
TOEXEC.IOM, ATEXECLILLIOM) will also be transferred automatically.
Both the program (AUTOEXEC.OBJ) and the parameter area (AUTOEX-
EC.STD) must exist in the Memory Card. I/O Memory files (AUTOEX-
EC.IOM, ATEXECLI1.IOM) are optional.

After reading data from the Memory Card to the CPU Unit with the simple
backup operation, the CPU Unit will remain in PROGRAM mode and can-
not be changed to MONITOR or RUN mode until the power supply has
been cycled. After completing the backup operation, turn OFF the power
supply to the CPU Unit, change the settings of pin 7, and then turn the
power supply back ON.

DIP switch PLC Setup settings
settings Peripheral port settings

Default | NT Link | Peripheral | Host Link| Serial
bus Gateway

Pin |OFF |Programming Console or CX-Programmer in Peripheral

Bus Mode
(Auto-detect connected device’s baud rate)
ON |Host OMRON | CX-Pro- Host com- | OMRON

computer |PT (NT |grammerin |puteror |compo-
or CX- Link) Peripheral |CX-Pro- |[nent

Program- Bus Mode |grammer |(Compo-
mer in in host Way/F)
host link link mode
mode

DIP switch PLC Setup settings

settings Peripheral port settings
Default | NT Link No- Peripheral |Host Link | Serial
protocol bus Gateway

Pin | OFF |Host OMRON | Standard | CX-Pro- Host com- | OMRON
computer | PT (NT |external grammerin | puter or | compo-
or CX- Link) device Peripheral |CX-Pro- |nent
Program- Bus Mode |grammer |(Compo-
mer in in host Way/F)
host link link mode
mode

ON | CX-Programmer in Peripheral Bus Mode

(Auto-detect connected device’s baud rate)

Note Use the following settings for the network on the CX-Programmer and pin 4 on
the DIP switch when connecting the CX-Programmer via the peripheral or RS-

232C port.
CX-Programmer network | Peripheral port | RS-232C port PLC Setup
setting connections connection
Toolbus (peripheral bus) Turn OFF pin 4. | Turn ON pin 5. None

SYSMAC WAY (Host Link)

Turn ON pin 4.

Turn OFF pin 5.

Set to Host Link.

When CX-Programmer is set to host link mode, it won’t be possible to commu-
nicate (go online) in the following cases:

e The computer is connected to the CPU Unit’s peripheral port and pin 4 is

282

OFF.




Details Section 6-2

* The computer is connected to the CPU Unit's RS-232C port and pin 5 is
ON.

To go online, set CX-Programmer to Peripheral Bus Mode, turn pin 4 ON (turn
pin 5 OFF for the RS-232C port), and set the communications mode to host
link mode in the PLC Setup.
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This section describes initial software settings made in the PLC Setup.

7-1 PLC Setup

7-1-1  Overview of the PLC Setup ......... ... ... ... ... ......
7-1-2  PLC Setup Settings. . .. ..oovutnt ettt

7-1-2-1
7-1-2-2
7-1-2-3
7-1-2-4
7-1-2-5
7-1-2-6
7-1-2-7
7-1-2-8
7-1-2-9
7-1-2-10

7-1-2-11
7-1-2-12
7-1-2-13
7-1-2-14

Startup Operation Settings (CX-Programmer's Startup Tab Page)
CPU Settings TabPage . ............ ... ... ... .. ...
Time and Interrupt Settings (CX-Programmer Timings Tab Page)
SIOU Refresh TabPage. .......... ... ... ... ... . ...
Unit Settings TabPage ............ ... .. ... ... ... ....
Host Link (RS-232C) Port TabPage . .. ..................
Peripheral Port TabPage . .. ....... ... ... ... ... ... ...
Peripheral Service Tab Page (CPU Processing Mode Settings)
Set Time to All Events (Fixed Peripheral Servicing Time). . . .

FINS Protection Tab Page (Protection Against FINS Writes
Across Networks) (CJ-series CPU Unit Ver. 2.0 Only). . .. ...

Built-inInputs . . ... .
Origin Search Function .. . .......... .. ... .. .. .. ....
Pulse Output 1 Settings . . .. ... ...
Origin Return Function . . . ........ .. .. ... .. ... ....

7-2  Explanations of PLC Setup Settings. . ...,

SECTION 7

286
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288
289
290
295
297
298
299
308
312
314

315
316
321
325
330
333
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7-1 PLC Setup
7-1-1  Overview of the PLC Setup

The PLC Setup contains basic CPU Unit software settings that the user can
change to customize PLC operation. These settings can be changed from a
Programming Console or other Programming Device.

Note To read or set parameters in the PLC Setup, use the version of CX-Program-
mer that corresponds to the parameters.

For example, with CX-Programmer Ver.3.[], when the PLC Setup is uploaded
from a PLC that was used to set the PLC Setup for Unit Ver. 2.0 or later only,
the PLC Setup that was set cannot be downloaded again. (The following
screen will be displayed.) Use the CX-Programmer Ver. 4.0 in this case.

PLC Setup Error g ﬂ

& Unable to transfer the settings since the Duplex settings of the connecting target CPU unit and PLC Settings
differ.

If the target CPU unit is €510, check if the Duplex settings of PLC Settings are validated.,

The following table lists cases in which the PLC Setup must be changed. In
other cases, the PLC can be operated with the default settings.

Cases when settings must be changed Setting(s) to be changed

The input response time settings for CJ-series Basic /O Units must | Basic I/O Unit Input Response Time
be changed in the following cases:

* Chattering or noise occur in Basic I/O Units.

* Short pulse inputs are being received for intervals longer than
the cycle time.

Data in all regions of I/O Memory (including the CIO Area, Work IOM Hold Bit Status at Startup
Areas, Timer Flags and PVs, Task Flags, Index Registers, and Data
Registers) must be retained when the PLC’s power is turned on.

The status of bits force-set or force-reset from a Programming Forced Status Hold Bit Status at Startup
Device (including Programming Consoles) must be retained when
the PLC’s power is turned on.

* You do not want the operating mode to be determined by the | Startup Mode
Programming Console’s mode switch setting at startup.

* You want the PLC to go into RUN mode or MONITOR mode and
start operating immediately after startup.

* You want the operating mode to be other than PROGRAM mode
when the power is turned ON.

Detection of low-battery errors is not required when using battery- | Detect Low Battery
free operation.

Detection of interrupt-task errors is not required. Detect Interrupt Task Error

Data files are required but a Memory Card cannot be used or the | EM File Memory
files are written frequently. (Part of the EM Area will be used as file
memory.)

The peripheral port will not be used with the Programming Console | Peripheral Port Settings
or CX-Programmer (peripheral bus) communications speed auto-
detection and will not used the default host link communications
settings such as 9,600 bps.

Note Pin 4 of the DIP switch on the front of the CPU Unit must be
OFF to change the PLC Setup settings.
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Cases when settings must be changed

Setting(s) to be changed

The RS-232C port will not be used with the Programming Console
or CX-Programmer (peripheral bus) communications speed auto-
detection and will not use the default host link communications set-
tings such as 9,600 bps.

Note Pin 5 of the DIP switch on the front of the CPU Unit must be
OFF to change the PLC Setup settings.

RS-232C Port Settings

You want to speed up communications with a PT via an NT Link.

Set the peripheral port or the RS-232C port commu-
nications port baud rate to “high-speed NT Link.”

You want the intervals for scheduled interrupts to be set in units of
1 ms (or 0.1 ms) rather than 10 ms.

Scheduled Interrupt Time Units

You want CPU Unit operation to be stopped for instruction errors,
i.e., when the ER Flag or AER Flag is turned ON. (You want instruc-
tion errors to be fatal errors.)

You want to find the instructions where instruction errors are occur-
ring (where the ER Flag is turning ON.

Instruction Error Operation

You want a minimum cycle time setting to create a consistent 1/0
refresh cycle.

Minimum Cycle Time

You want to set a maximum cycle time other than 1 second (10 ms
to 40,000 ms).

Watch Cycle Time

You want to delay peripheral servicing so that it is executed over
several cycles.

Fixed Peripheral Servicing Time

You want to give priority to servicing peripherals over program exe-
cution. Here, “peripherals” include CPU Bus Units, Special /0
Units, the built-in RS-232C port, and the peripheral port.

Peripheral Servicing Priority Mode

Performing special processing when power is interrupted.

Power OFF Interrupt Task (See note 5.)

You want to delay the detection of a power interruption.

Power OFF Detection Delay Time (See note 5.)

You want to execute IORF or FIORF (CJ1-H-R CPU Units only) in
an interrupt task.

You want to shorten the average cycle time when a lot of Special
I/0 Units are being used.

You want to extend the I/O refreshing interval for Special I/O Units.

Special I/0 Unit Cyclic Refreshing

You want to improve both program execution and peripheral servic-
ing response.

CPU Processing Mode (CJ1-H CPU Units only)

You do not want to record user-defined errors for FAL(006) and
FPD(269) in the error log.

FAL Error Log Registration (CJ1-H CPU Units only)

You want to reduce fluctuation in the cycle time caused by text
string processing

Background Execution for Table Data, Text String,
and Data Shift Instructions (CJ1-H CPU Units only)

You do not want to wait for Units to complete startup processing to
start CPU Unit operation.

Startup Condition (CJ1-H CPU Units only)

You want to use high-speed counters with the built-in I/0. (See note
4))

Use/Don’t use high-speed counter 0.
Use/Don’t use high-speed counter 1.

You want to use interrupt inputs with the built-in I/O. (See note 4.)

INO to IN3 input operation settings.

You want to use quick-response inputs with the built-in I/O. (See
note 4.)

INO to IN3 input operation settings.

You want to use general-purpose inputs for the input filter function
with the built-in 1/0. (See note 4.)

General purpose INO to IN9 input time constants.

You want to use the origin search function with the built-in I/O. (See
note 4.)

Pulse outputs 0/1: Origin search operation setting
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Cases when settings must be changed

Setting(s) to be changed

tion. (See note 4.)

You want to set the various parameters for the origin search func-

Pulse outputs 0/1:

tial speed

Pulse outputs 0/1:
Pulse outputs 0/1:
Pulse outputs 0/1:
Pulse outputs 0/1:
Pulse outputs 0/1:
Pulse outputs 0/1:

Origin search, origin return ini-

Origin search high speed
Origin search proximity speed
Origin compensation value
Origin search acceleration rate
Origin search deceleration rate
Limit input signal type

Pulse outputs 0/1: Origin proximity input signal

type

Pulse outputs 0/1
Pulse outputs 0/1
Pulse outputs 0/1
Pulse outputs 0/1
Pulse outputs 0/1

: Origin input signal type

: Positioning monitor time

: Origin return target speed

: Origin return acceleration rate
: Origin return deceleration rate

You want to use the Serial PLC Link. (See note 4.)

RS-232C Communications Port: Serial Communi-

cations Mode

Serial PLC Link: Format

Serial PLC Link: Number of words to send
Serial PLC Link: Maximum unit number
Serial PLC Link: Polled Unit unit number

288

Note

CJ1-H CPU Units only.

CJ1-H and CJ1M CPU Units only.
CJ1-H and CJ1 CPU Units only.

CJ1M CPU Units only.

Not supported when the CJ1W-PD022 Power Supply Unit is mounted. (Re-
fer to Power OFF Operation on page 451.)

7-1-2 PLC Setup Settings

All non-binary settings in the following tables are hexadecimal unless other-
wise specified.

The Programming Console addresses given in this section are used to access
and change settings in the PLC Setup when using a Programming Console or
the Programming Console function of an NS-series Programming Terminal.
The PLC Setup is stored in the Parameter Area, which can be accessed only
from a Programming Device. Do not use the Programming Console
addresses as operands in programming instructions. They will be interpreted
as addresses in the CIO Area of I/O memory.
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7-1-2-1  Startup Operation Settings (CX-Programmer's Startup Tab Page)

=7 PLC Settings - NewPLC1

File ©ptions Help

=101

Startup | CPU Settingsl Timingsl siou Hefreshl UnitSettingsI Host Link Part | Peripheral Port | Peripheral ELI_’|

Mode

" Program

" Moriitor

" Run

' se programming console

" IOM Hold Bit

r— Execution Setting
[~ Start running program when iritialising Unit/lnner board recognition

™ Start peripheral service when Inner board is being recognised

|Cs1G-H-CPU4z  [Offline
Startup Hold Settings
Forced Status Hold Bit
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+80 14 0: Cleared This setting determines whether or not the | A50013 At startup
1: Retained status of the Forced Status Hold Bit (Forced Sta-
Default: 0 (A50013) is retained at startup. tus Hold Bit)
When you want all of the bits that have been
force-set or force-reset to retain their forced
status when the power is turned on, turn ON
the Forced Status Hold Bit and set this set-
ting to 1 (ON).
IOM Hold Bit
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+80 15 0: Cleared This setting determines whether or not the | A50012 (IOM | At startup
1: Retained status of the IOM Hold Bit (A50012) is Hold Bit)
Default: 0 retained at startup.
When you want all of the data in /O Memory
to be retained when the power is turned on,
turn ON the IOM Hold Bit and set this set-
ting to 1 (ON).
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Mode Settin

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+81 Program (PRG): This setting determines whether the Startup | --- At startup
PROGRAM mode Mode will be the mode set on the Program-
Monitor (MON): ming Console’s mode switch or the mode
MONITOR mode set here in the PLC Setup.
Run (RUN): RUN Note If this setting is PRCN and a
mode Programming Console isn’t
Use programming connected, startup mode will be
console (PRNC): RUN mode.
Programming Con-
sole’s mode switch
Default: Use pro-
gramming console

Execution Settings

Startup Condition (CJ1-H CPU Units Only)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+83 15 0: Wait for Units. To start the CPU Unit in MONITOR or PRO- | --- At startup
1: Don’t wait. GRAM mode even if there is one or more
Default: 0 Units that has not completed startup pro-
efault: cessing, set this setting to 1 (Don’t wait for
Units).
To wait for all Units to finish startup process-
ing, set this setting to 0 (Wait for Units).

Note This setting applies only to specific Units. If “don’t wait” is set, the CPU Unit
will not wait only for those specific Units, i.e., it will still wait for all other Units
to start.

7-1-2-2  CPU Settings Tab Page

=7 PLC Settings - NewPLC1
File Options Help

Statup  CPU Settings | Timingsl slau Hefreshl Unit Settingsl Host Link Part | Peripheral Port | Peripheral ¢ 4 I L4

=101

— Execute Proce

— Memory Allocation
[~ EM File Setting enabled

= emstaFieno

[V Detect Interupt Task Error
[~ Stop CPU on Instruction Error
™ Don't register FAL to error log

— Background Execution r— Commg Instructions Settings in FB

[~ Table data process instructions Retry Counts IU 3:
" Shing dtata process. |nstruc.:t|0ns Fiesmanss Tisent [k 25
™ Data shift process instructions
Comms Instructions in FB IU 3: “0ls
ID 3: Com Port number
DeviceMet Comms Instructions in FB IU 3: “01s
|Cs1G-H-CPU4z  [Offline

290



PLC Setup

Section 7-1

Execute Process

Detect Low Battery

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+128 15 0: Detect This setting determines whether CPU Unit | A40204 (Bat- | At the next
1: Do not detect battery errors are detected. If this setting is |tery Error cycle.
Default: 0 set to 0 and a battery error is detected, the |Flag)
efault: ERR/ALM indicator on the CPU Unit will
flash and the Battery Error Flag (A40204)
will be turned ON, but CPU Unit operation
will continue.
Detect Interrupt Task Error

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+128 14 0: Detect This setting determines whether interrupt A40213 At the next
1: Do not detect task errors are detected. If this setting is set | (Interrupt cycle.
Default: 0 to 0 and an interrupt task error is detected, | Task Error
efault: the ERR/ALM indicator on the CPU Unit will | Flag)
flash and the Interrupt Task Error Flag
(A40213) will be turned ON, but CPU Unit
operation will continue.
Stop CPU on Instruction Error (Instruction Error Operation)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+197 15 0: Continue This setting determines whether instruction | A29508, At start of
1: Stop errors (instruction processing errors (ER) A29509, operation.
Default: 0 and illegal access errors (AER)) are treated | A29510
as non-fatal or fatal errors. When this setting | (f this setting
is set to 1, CPU Unit operation will be is set to 0
stopped if the ER or AER Flags is turned these flag,s
ON (even when the AER Flag is turned ON |\ on't be
for an indirect DM/EM BCD error). turned ON
Related Flags: A29508 (Instruction Pro- even if an
cessing Error Flag) instruction
A29509 (Indirect DM/EM BCD Error Flag) | error occurs.)
A29510 (lllegal Access Error Flag)
Do Not Register FAL to Error Log

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+129 15 0: Record user- This setting determines if user-defined FAL | --- Whenever
defined FAL errors | errors created with FAL(006) and time moni- FAL(006) is
in error log. toring for FPD(269) will be recorded in the executed
1: Don’t record user- | €rror log (A100 to A199). Set it to 1 so pre- (every cycle).
defined FAL errors | vent these errors from being recorded.
in error log.
Default: 0

Note This setting does not exists in CJ1[]-CPULIL] CPU Units.
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Memory Allocation Settings
EM File Setting Enabled

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+136 7 0: None This setting determines whether part of the | --- After initial-
1: EM File Memory | EM Area will be used for file memory. ization from
Enabled. Pf,ogf%m-.
) ming Device
Default: 0 or via FINS
command.
Note This setting does not exist in CJ1M CPU Units.
EM Start File No.

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+136 Oto3 Oto6 If bit 7 (above) is set to 1, the setting here | A344 (EM After initial-

Default: 0 specifies the EM bank where file memory | File Memory |ization from
begins. The specified EM bank and all sub- | Starting Program-
sequent banks will be used as file memory. | Bank) ming Device
This setting will be disabled if bit 7 is set to or via FINS
0. command.
Note This setting does not exist in CJ1M CPU Units.

Background Execution Settings

Table Data Process Instructions

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+198 15 0: Not executed in | This setting determines if Table Data At start of
background. Instructions will be processed over multiple operation
1: Executed in back- | €ycle times (i.e., processed in the back-
ground. ground).
Default: 0
Note This setting does not exists in CJ1[-CPULIL] CPU Units.
String Data Process Instructions

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+198 14 0: Not executed in | This setting determines if Text String Data | --- At start of
background. Instructions will be processed over multiple operation
1: Executed in back- | €ycle times (i.e., processed in the back-
ground. ground).
Default: 0

Note This setting does not exists in CJ1J-CPULIL] CPU Units.
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Data Shift Process Instructions
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+198 13 0: Not executed in | This setting determines if Data Shift Instruc- | --- At start of
background. tions will be processed over multiple cycle operation
1: Executed in back- | times (i.e., processed in the background).
ground.
Default: 0
Note This setting does not exists in CJ1[-CPULIL] CPU Units.
Communications Port Number for Background Execution
Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit
+198 Oto3 0 to 7: Communica- | The communications port number (internal | --- At start of
tions ports 0to 7 logical port) that will be used for background operation.

(internal logical
ports)

execution.

FB Communications Instruction Settings (Settings for OMRON FB Library)

Note This setting does not exists in CJ1J-CPULI] CPU Units.

The following PLC Setup settings are used only when using the OMRON FB

Library.
Number of Resends
Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness
+200 0Oto3 OtoF:0to 15 Set the number of retries for sending com- | A58000 to Start of oper-
Default: 0 mands when executing DeviceNet explicit | A58003 ation

messages or FINS messages within func-
tion blocks.

Note This setting does not exists in CJ1J-CPULIL] CPU Units.

Response Timeout, Comms Instruction in FB

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+201 Oto 15 0001 to FFFF (Unit: | A response timeout occurs when no A581 Start of oper-
0.1s, 0.1 to 6553.5) |response is returned within the time set ation
0000: 2 s here for FINS commands executed within a
function block.
Note This setting does not exists in CJ1[J-CPULIL] CPU Units.
DeviceNet Communications Instruction Response Monitoring Time

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+202 Oto 15 0001 to FFFF (Unit: | A response timeout occurs when no A582 Start of oper-
0.1s, 0.1 to 6553.5) |response is returned within the time set ation
0000: 2 s here for explicit messages commands exe-
cuted within a function block.
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Note This setting does not exists in CJ1J-CPULI] CPU Units.

The number of resends and response monitoring time must be set by the user
in the FB communications instructions settings in the PLC Setup, particularly
when using function blocks from the OMRON FB Library to execute FINS
messages or DeviceNet explicit messages communications. The values set in
this PLC Setup for OMRON FB Library will be automatically stored in the
related Auxiliary Area words A580 to A582 and used by the function blocks
from the OMRON FB Library.
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Section 7-1

7-1-2-3

=7 PLC Settings - NewPLC1

File

Options  Help

Time and Interrupt Settings (CX-Programmer Timings Tab Page)

=101

Startupl CPU Settings  Timings | siau Hefreshl Lnit Settingsl Huost Link F'ortl Peripheral Port | Peripheral ¢ 4 I L4

Awfatch Cycle Time [default 1000msf V. I Uﬁ 1 Oz
Cycle Time [Mo Setting] v lﬁﬂ_% TS
Scheduled Interupt Interval 10 | ms
Paower Off detection time [default Dms) I D_,::' ms
Power Off Interrupt disabled v
|Cs1G-H-CPU4z  [Offline
Enable Watch Cycle Time Setting

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+209 15 0: Default Set to 1 to enable the Watch Cycle Time A40108 At start of
1: Bits 0 to 14 Setting in bits 0 to 14. Leave this setting at 0 | (Cycle Time | operation.
Default: 0 for a maximum cycle time of 1 s. Too Long (Can't be
Flag) changed dur-
ing opera-
tion.)
Watch Cycle Time

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+209 Oto 14 001 to FAO: 10 to This setting is valid only when bit 15 of 209 | A264 and At start of
40,000 ms is setto 1. The Cycle Time Too Long Flag | A265 operation
(10-ms units) (A40108) will be turned ON if the cycle time (Presen.t (Can’t be
Default: 001 (1 s) exceeds this setting. Cycle Time) | changed dur-
ing opera-
tion.)
Cycle Time (Minimum Cycle Time)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+208 Oto 15 0001 to 7D00: 1to | Set to 0001 to 7D00 to specify a minimum | --- At start of
32,000 ms cycle time. If the cycle time is less than this operation.
(1-ms units) setting, it will be extended until this time
Default: 0000 passes. Leave this setting at 0000 for a vari-
(No minimum) able cycle time. (Can’t be changed during
operation.)
This cycle time will apply to the program
execution cycle when a parallel processing
mode is used.
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Scheduled Interrupt Interval

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+195 0to3 0: 10 ms This setting determines the time units used | --- At start of
1: 1.0 ms in scheduled interrupt interval settings. operation.
2: 0.1 ms (See (This setting cannot be changed during
note.) operation.)
Default: 0
Note CJ1M/CJ1-H-R CPU Units only.
Power OFF Detection Time (Power OFF Detection Delay Time) (See note.)

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+225 Oto7 00 to OA: This setting determines how much of a At startup or
0to 10 ms delay there will be from the detection of a at start of
(1-ms units) power interruption (approximately 10 to operation.
Default: 00 25 ms for AC power and 2 to 5 ms for DC (Can't be
power after the power supply voltage drops changed dur-
below 85% of the rated value) to the confir- ing opera-
mation of a power interruption. The default tion.)

setting is 0 ms.

When the power OFF interrupt task is
enabled, it will be executed when the power
interruption is confirmed. If the power OFF
interrupt task is disabled, the CPU will be

reset and operation will be stopped.

Note This setting is not supported when the CJ1W-PD022 Power Supply Unit is
mounted. (Refer to Power OFF Operation on page 451.)

Power OFF Interrupt Disable (See note.)

Programming
Console address

Word Bit(s)

Settings

Function

Related
flags and
words

When set-
ting is read
by CPU Unit

+225 15

0: Disabled
1: Enabled

Default: 0

When this setting is set to 1, the power OFF
interrupt task will be executed when power
is interrupted.

At startup or
at start of
operation.
(Can’t be
changed dur-
ing opera-
tion.)
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Section 7-1

7-1-2-4

SIOU Refresh Tab Page

Special I/0 Unit Cyclic Refreshing

File ©ptions Help

=101

Startupl CPU Settingsl Timings 510U Refresh | Lnit Settingsl Host Link Part | Peripheral Port | Peripheral ¢ 4 I L4

r— Dizable 510U Cyclic Refresh

|Cs1G-H-CPU4z  [Offline
Item Programming Settings Function Related | When set-
Console address flags and ting is
W Bit words read by
ord | Bit(s) CPU Unit
Cyclic Refresh- | +226 O0to 15 |0: Enabled These settings determine whether At start of
ing of Units 0 to 1: Disabled data will be exchanged between the operation.
15 Default: 0 specified Unit and the Special I/O
, - Unit’s allocated words (10 words/
Cyclic Refresh- | +227 0to 15 |0: Enabled Unit) during cyclic refreshing for Spe-
ing of Units 16 1: Disabled cial /O Units
to 31 . ’
° Default: 0 Turn ON the corresponding bit to dis-
Cyclic Refresh- | +228 O0to 15 |0: Enabled able cyclic refreshing when the Unit
ing of Units 32 1: Disabled will be refreshed in an interrupt task
to 47 Default: 0 by IORF(097), several Special I/O
: - Units are being used and you don'’t
Cyclic Refresh- | +229 Oto 15 0: Enabled want to extend the cycle time, or the
ing of Units 48 1: Disabled cycle time is so short that the Special
to 63 Default: 0 I/0O Unit’s internal processing can’t
Cyclic Refresh- |+230 Oto15 |0: Enabled keep up.
ing of Units 64 1: Disabled (Special I/0 Units can be refreshed
to 79 Default: 0 from the program with IORF(097).)
Cyclic Refresh- | +231 0to15 |0: Enabled
ing of Units 80 1: Disabled
to 95 Default: 0

Note If Special I/0O Units are not refreshed periodically (i.e., within 11 s) by the CPU
Unit, a CPU Unit monitoring error will occur. (The ERH and RUN indicators on
the Special I1/0 Unit will be lit.) If the PLC Setup is set to disable cyclically
refreshing Special I/O Units, use the /O REFRESH (IORF(097)) or SPEICAL

tion in the user program to refresh them.

I/O UNIT REFRESH (FIORF(225)) (FIORF: CJ1-H-R CPU Units only) instruc-
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7-1-2-5

Unit Settings Tab Page

Basic I/0 Unit Input (Rack) Response Times

File ©ptions Help

=101

Startupl CPU Settingsl Timingsl SI0U Refresh - Unit Settings | Host Link F'ortl Peripheral Port | Peripheral ¢ 4 I L4

—Rack 0 Responze Time

—Rack 1 Responze Time

[P0 =] [Detauit (B =]

[sioto x| |Defaut (Bms) x|

—Rack 2 Responze Time

—Rack 3 Responze Time

—Rack 4 Responze Time

|sioto =] [Detauk (ams) x|

[sioto x| |Defaut (Bms) x|

[sioto x| |Defaul Bms) x|

—Rack 5 Responze Time

—Rack & Responze Time

—Rack ¥ Responze Time

|sioto =] [Detauk (ams) x|

[sioto x| |Defaut (Bms) x|

[sioto x| |Defaul Bms) x|

|Cs1G-H-CPU4z  [Offline
Item Programming Settings Function Related When
Console address flags and | setting is
W Bit words read by
ord | Bik(s) CPU Unit
Rack 0, Slot 0 +10 Oto7 00: 8 ms Sets the input response time | A220 to At startup.
Rack 0, Slot 1 8to15 |10: Oms (ON response time = OFF A259:
11: 0.5ms response time) for CJ-series | Actual
Rack 0, Slot 2 +11 007 112: 1ms Basic I/O Units. The default | input
Rack 0, Slot 3 8to15 |13: 2ms setting is 8 ms and the setting | response
Rack 0, Slot 4 12 Oto7 145 4 ms range is 0 ms to 32 ms. timeg for
Rack 0.Slot 5 81015 15: 8 ms This value can be increased to | Basic /0
’ 16: 16 ms reduce the effects of chatter- | Units
Rack 0, Slot6 +13 Oto7 |17: 32ms ing and noise, or it can be
Rack 0, Slot 7 8to 15 |Default: reduced to allow reception of
Rack 0, Slot 8 14 0to 7 00 (8 ms) shorter input pulses.
Rack 0, Slot 9 8to 15
Rack 1, Slots 0 to 9 +15to0 |See
19 Rack 0.
Rack 2, Slots 0 to 9 +20 to
24
Rack 3, Slots 0 to 9 +25 to
29
Rack 4, Slots 0 to 9 +30 to
34
Rack 5, Slots 0 to 9 +35 to
39
Rack 6, Slots 0 to 9 +40 to
44
Rack 7, Slots 0 to 9 +45 to
49
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7-1-2-6  Host Link (RS-232C) Port Tab Page

The following settings are valid when pin 5 on the DIP switch on the CPU Unit
is OFF.

=7 PLC Settings - NewPLC1

File ©ptions Help

=101

Startupl CPU Settingsl Timingsl slau Hefreshl Unit Settings  Host Link Port | Peripheral Port | Peripheral ¢ 4 I L4
r— Communications S etting:

Format Mode

I 9600 v l I 7.2E x l

[Hosttik =]
r Start Code o —
1 Disable % Received Bytes|255 3:
) Set |Dx0000 3: I CRLF
) Set End Code |DxUUDD =

— Responze Timeout

Uit Mumber Delapy————  MT/PLC Link Max
ID _,::' "1DDms—HV ID _,::' |7|D _,::' 10 ms |7 ID _,::'

[default 5000ms)

|

|Cs1G-H-CPU4z  [Offline
Host Link Settings
Communications Settings
Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit
+160 15 0: Standard* *The default settings are for 1 start bit, 7 A61902 At the next
. data bits, even parity, 2 stop bits, and a baud | (RS-232C cycle.
t1. PLC Setup (cus- rate of 9,600 bps. Port Settings
om) Changing
Default: 0 Flag)
Mode: Communications Mode
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+160 8to 11 00: Host link This setting determines whether the RS- A61902 At the next
05: Host link 232C port will operate in host link mode or | (RS-232C cycle.
Default: 0 another serial communications mode. (Host | Port Settings
link can be specified with 00 or 05.) Changing
The Peripheral bus mode is for communica- | F1ag)
tions with Programming Devices other than
the Programming Console.
Format: Data Bits
Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit
+160 3 0: 7 bits These settings are valid only when the com- | A61902 At the next
1: 8 bits munications mode is set to host link or no- | (RS-232C cycle.
Default: 0 protocol. Port Settings
These settings are also valid only when the | Changing
RS-232C Port Settings Selection is set to 1: | Flag)
PLC Setup.
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Format: Stop Bits

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+160 2 0: 2 bits These settings are valid only when the com- | A61902 At the next
1: 1 bit munications mode is set to host link or no- | (RS-232C cycle.
Default: 0 protocol. Port Sc_ettings
These settings are also valid only when the | €hanging
RS-232C Port Settings Selection is set to 1: | F1ag)
PLC Setup.
Format: Parity

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+160 Oto1 00: Even These settings are valid only when the com- | A61902 At the next
01: Odd munications mode is set to host link or no- | (RS-232C cycle.
10: None protocol. Port Settings
Default: 00 These settings are also valid only when the | €hanging
RS-232C Port Settings Selection is set to 1: | F1ag)
PLC Setup.
Baud Rate (bps)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+161 Oto7 00: 9,600 bps These settings are valid only when the com- | A61902 At the next
01: 300 bps munications mode is set to host link or no- | (RS-232C cycle.
02: 600 bps protocol. Port Settings
023 ;‘2188 EPS These settings are also valid only when the |C:)|har)lg|ng
04: 2, ps RS-232C Port Settings Selection is setto 1: | F'@9
05: 4,800 bps PLC Setup.
06: 9,600 bps
07: 19,200 bps
08: 38,400 bps
09: 57,600 bps
0A: 115,200 bps
Default: 00
Unit Number (for CPU Unit in Host Link Mode)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+163 Oto7 00 to 1F: This setting determines the CPU Unit’s unit | A61902 At the next
(0 to 31) number when it is connected in a 1-to-N (RS-232C cycle.
Default: 00 (N=2 to 32) Host Link. Port Settings
Changing
Flag)
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NT Link Settings

Mode: Communications Mode

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+160 8to 11 02: 1:N NT Link This setting determines whether the RS- A61902 At the next
Default: 0 232C port will operate in host link mode or | (RS-232C cycle.
another serial communications mode. Port Settings
Note Communications will not be possible | Changing
with PTs set for 1:1 NT Links. Flag)
Baud Rate (bps)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+161 Oto7 00: Standard * Set to 115,200 bps when setting this value | A61902 At the next
OA: High-speed NT |from the CX-Programmer. To return to the | (RS-232C cycle.
Link* standard setting, leave the setting set to Port Settings
Default: 00 “PLC Setup” and set the baud rate to 9,600 | Changing
bps. Flag)
NT Link Max. (Maximum Unit Number in NT Link Mode)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+166 Oto3 Oto7 This setting determines the highest unit A61902 At the next
Default: 0 number of PT that can be connected to the | (RS-232C cycle.
PLC. Port Settings
Changing
Flag)
Peripheral Bus Settings
Communications Settings

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+160 15 0: Standard* *The default settings are for a baud rate of | A61902 At the next
. 9,600 bps. (RS-232C cycle.
t1. PLC Setup (cus- Port Settings
om) Changing
Default: 0 Flag)
Mode: Communications Mode

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+160 8to 11 04: Peripheral bus | This setting determines whether the RS- A61902 At the next
Default: 0 232C port will operate in host link mode or | (RS-232C cycle.
another serial communications mode. (Host | Port Settings
link can be specified with 00 or 05.) Changing
The Peripheral Bus mode is for communica- | F1ag)

tions with Programming Devices other than
the Programming Console.
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Baud Rate (bps)

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+161 Oto7 00: 9,600 bps Settings 00 and 06 through OA are valid A61902 At the next
06: 9,600 bps when the communications mode is set to (RS-232C cycle.
07: 19,200 bps peripheral bus. Port Settings
08: 38,400 bps Changing
09: 57,600 bps Flag)
0A: 115,200 bps
Default: 00
No-protocol Settings
Standard/Custom Settings

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+160 15 0: Standard The standard settings are as follows: A61902 At the next
1: Custom 1 stop bit, 7-bit data, even parity, 2 stop bits, | (RS-232C cycle.
Default: 0 9,600 bps Port Settings | (Also can be
Changing changed with
Flag) STUP (237).)
Serial Communications Mode

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+160 08to 11 |03 Hex: No-protocol | This setting determines whether the RS- A61902 At the next
Default: 00 Hex 232C port will operate in no-protocol mode | (RS-232C cycle.
or another serial communications mode. Port Settings | (Also can be
Changing changed with
Flag) STUP (237).)
Data Length

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+160 3 0: 7-bit This setting is valid only in no-protocol com- | A61902 At the next
1: 8-bit munications mode. Set the Standard/Cus- | (RS-232C cycle.
Default: 0 tom setting (word 160, bit 15) to 1 to enable | Port Settings | (Also can be
this setting. Changing changed with
Flag) STUP (237).)
Stop Bits

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+160 2 0: 2 bits This setting is valid only in no-protocol com- | A61902 At the next
1: 1 bit munications mode. Set the Standard/Cus- | (RS-232C cycle.
Default: 0 tom setting (word 160, bit 15) to 1 to enable | Port Settings | (Also can be
this setting. Changing changed with
Flag) STUP (237).)
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Parity
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+160 00to 01 |00 Hex: Even This setting is valid only in no-protocol com- | A61902 At the next
01 Hex: Odd munications mode. Set the Standard/Cus- | (RS-232C cycle.
10 Hex: None tom setting (word 160, bit 15) to 1 to enable | Port Settings | (Also can be
Default: 00 this setting. Changing changed with
Flag) STUP (237).)
Baud Rate
Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit
+161 00to 07 |00 Hex: 9,600 bps This setting is valid only in no-protocol com- | A61902 At the next
01 Hex: 300 bps munications mode. Set the Standard/Cus- | (RS-232C cycle.
02 Hex: 600 bps tom setting (word 160, bit 15) to 1 to enable | Port Settings | (Also can be
03 Hex: 1,200 bps this setting. Changing changed with
04 Hex: 2,400 bps Flag) STUP (237).)
05 Hex: 4,800 bps
06 Hex: 9,600 bps
07 Hex: 19,200 bps
08 Hex: 38,400 bps
09 Hex: 57,600 bps
0A Hex: 115,200 bps
Default: 00 Hex
Send Delay
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+162 00to 15 |0000 to 270F Hex (0 | When the TXD(236) instruction is executed, | A61902 At the next
10 99,990 ms) data will be sent from the RS-232C after the | (RS-232C cycle.
Unit: 10 ms send delay set here has expired. Port Settings | (Also can be
] Changing changed with
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Start Code/End Code

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+164 8to 15 00 to FF Start code: Set this start code only when the | A61902 At the next
Default: 00 start code is enabled (1) in bits 12 to 15 of | (RS-232C cycle.
165. Port S(_ettings (Also can b_e
Oto7 00 to FF End code: Set this end code only when the | Changing changed with
Default: 00 end code is enabled (1) in bits 8 to 11 of | F1ag) STUP (237).)
165.
+165 12 0: None Start code setting:
1: Code in 164 A setting of 1 enables the start code in 164
Default: 0 bits 8 to 15.
8t09 0: None End code setting:
1: Code in 164 With a setting of 0, the amount of data being
2: CR+LF received must be specified. A setting of 1
Default: 0 enables the end code in bits 0 to 7 of 164. A
setting of 2 enables an end code of CR+LF.
Oto7 00: 256 bytes Set the data length to be sent and received
01 to FF: with no-protocol communications. The end
1 to 255 bytes code and start code are not included in the
Default: 00 data length.
Set this value only when the end code set-
ting in bits 8 to 11 of 165 is “0: None.”
This setting can be used to change the
amount of data that can be transferred at
one time by TXD(236) or RXD(235). The
default setting is the maximum value of 256
bytes.
Serial Gateway Settings
Communications Settings

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+160 15 0: Default (stan- *The default settings are for a baud rate of | A61901 Takes effect
dard)* 9,600 bps. (RS-232C the next
1: PLC Setup (cus- Port Settings | cycle.
tom) Changing (Also can be
. Flag) changed with
Mode: Communications Mode

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+160 8to 11 9: Serial Gateway This setting determines whether the com- | A61901 (RS- | Takes effect
Default: 0 munications mode for the RS-232C port 232C Port the next
port. Settings cycle.
The peripheral bus mode is used for all Pro- | Changing (Also can be
gramming Devices except for Programming | F12g) changed with

Consoles.

STUP (237).)
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Data Bits

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+160 3 0: 7 bits These settings are valid when the RS-232C | A61901 Takes effect
1: 8 bits Port Settings Selection is set to 1: PLC (RS-232C the next
Default: 0 Setup. Port Settings | cycle.
Changing (Also can be
Flag) changed with
STUP (237).)
Stop Bits

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+160 2 0: 2 bits These settings are valid when the RS-232C | A61901 Takes effect
1: 1 bit Port Settings Selection is set to 1: PLC (RS-232C the next
Default: 0 Setup. Port Settings | cycle.
Changing (Also can be
Flag) changed with
STUP (237).)
Parity

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+160 Oto1 00: Even These setting is valid only when the commu- | A61902 Takes effect
01: Odd nications mode is set to Host Link. (RS-232C the next
10: None These settings are also valid only when the | Port Settings | cycle.
Default: 00 RS-232C Port Settings Selection is set to 1: | Changing (Also can be
PLC Setup. Flag) changed with
STUP (237).)
Baud Rate (bps)

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+161 Oto7 00: 9,600 These setting is valid only when the commu- | A61902 Takes effect
01: 300 nications mode is set to Host Link. (RS-232C the next
023 600 These settings are also valid only when the | Port Settings | cycle.
03: 1,200 RS-232C Port Settings Selection is set to 1: | Changing (Also can be
04 2,400 PLC Setup. Flag) changed with
05: 4,800 STUP (237).)
06: 9,600
07: 19,200
08: 38,400
09: 57,600
0A: 115,200
Default: 00
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Response Monitoring Time

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+167 8to 15 00:5s Monitors the time from when the FINS com- | A61902 Takes effect
01 to FF: 100 to mand that has been converted into the (RS-232C the next
25,500 ms (Unit: specified protocol using Serial Gateway is | Port Settings | cycle.
100 ms) sent until the response is received. Changing (Also can be
Default: 00 Default: 5 s; PLC Setup: 0.1 t0 25.5 s Flag) changed with
. STUP (237).)
Note: If a timeout occurs, the FINS end
code 0205 hex (response timeout) will be
returned to the FINS source.
Serial PLC Link (CJ1M CPU Units Only)
Polling Unit: Serial Communications Mode

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+160 8to 11 8: Serial PLC Link | This setting specifies the serial communica- | A61902 At the next
Polling Unit tions mode that the RS-232C portisto be | (RS-232C cycle.
Default: 0 used with. It also designates the local node | Port Settings
as the Serial PLC Link Polling Unit. Changing
Flag)
Polling Unit: Port Baud Rate

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+161 Oto7 00: Standard This setting specifies the Serial PLC Link A61902 At the next
0A: High-speed baud rate. (RS-232C cycle.
(See note.) Note: The setting must be the same for all of | Port Settings
Default: 00 the Polled Units and the Polling Unit using | €hanging
the Serial PLC Links. Flag)
Note Setto 115,200 bps when using the CX-Programmer
Polling Unit: Link Method
Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit
+166 15 0: Complete link This setting specifies the link method for the | A61902 At the next
method Serial PLC Link. (RS-232C cycle.
1: Polling Unit link Port Settings
method Changing
Default: 0 Flag)
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Polling Unit: Number of Link Words

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+166 4107 1t0 A This setting specifies the number of words | A61902 At the next
Default: 0 (See per node in the Serial PLC Link Area to be |(RS-232C cycle.
note.) used for Serial PLC Links. Port Settings
Note: If the default is glgzr)lgmg
set, the number of
words will automati-
cally be 10 (A hex).

Polling Unit: Maximum Unit Number in Serial PLC Link

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+166 Oto3 Oto7 This setting specifies the highest Polled Unit | A61902 At the next
Default: 0 unit number that can be connected in Serial | (RS-232C cycle.
PLC Links. Port Settings
Note: If a PT is to be connected, it must be | €hanging
included when counting Units. Flag)
Polled Unit: Serial Communications Mode

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+160 8to 11 7: Serial PLC Link | This setting specifies the serial communica- | A61902 At the next
Polled Unit tions mode that the RS-232C portisto be | (RS-232C cycle.
Default: 0 used with. It also designates the local node | Port Settings
as a a Serial PLC Link Polled Unit. Changing
Flag)
Polled Unit: Port Baud Rate

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+161 Oto7 00: Standard This setting specifies the Serial PLC Link A61902 At the next
0A: High-speed baud rate. (RS-232C cycle.
(See note.) Note: The setting must be the same for all of | Port Settings
Default: 00 the Polled Units and the Polling Unit using | Changing
Serial PLC Link. Flag)
Note Setto 115,200 bps when using the CX-Programmer
Polled Unit: Serial PLC Link Polled Unit Unit Number

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+167 O0to3 Oto7 This setting specifies the Polled Unit unit A61902 At the next
Default: 00 number for the local node on the Serial PLC | (RS-232C cycle.
Link. Port Settings
Changing
Flag)
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7-1-2-7

Fil=  Options  Help

Startup | CPU Settings | Timings | SI0U Refresh | Uit Settings | Host Link Port Periphieral Part | Peripheral ¢ 4 | »

Fiesponse Timeout

= =100 ms

(default S000ms)

Peripheral Port Tab Page
[ ric settngs hewric

=101

Mode
Hast Link =

Format

Linit Number

NT Link Max

=

CIIH-H-CPUBS OFfline

The following settings are valid when pin 4 on the DIP switch on the CPU Unit

is ON.
Host Link Settings
Communications Settings
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+144 15 0: Standard* *The default settings are for 1 start bit, 7 A61901 At the next
1: PLC Setup (Cus- | data bits, even parity, 2 stop bits, and a baud | (Peripheral cycle.
tom) rate of 9,600 bps. Port Settings | (Also can be
Default: 0 Changing changed with
Flag) STUP (237).)
Mode: Communications Mode
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+144 8to 11 00: Host Link This setting determines whether the periph- | A61901 At the next
05: Host link eral port will operate in host link mode or (Peripheral cycle.
Default: 0 another serial communications mode. (Host | Port Settings | (Also can be
link can be specified with 00 or 05.) Changing changed with
The Peripheral Bus Mode is for communica- | Flag) STUP (237).)
tions with Programming Devices other than
the Programming Console.
Format: Data Bits
Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit
+144 3 0: 7 bits These settings are valid only when the com- | A61901 At the next
1: 8 bits munications mode is set to Host link. (Peripheral cycle.
Default: 0 These settings are also valid only when the | Port Settings | (Also can be
Peripheral Port Settings Selection is setto | Changing changed with
1: PLC Setup. Flag) STUP (237).)
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Format: Stop Bits

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+144 2 0: 2 bits These settings are valid only when the com- | A61901 At the next
1: 1 bit munications mode is set to Host link. (Peripheral cycle.
Default: 0 These settings are also valid only when the | Port Settings | (Also can be
Peripheral Port Settings Selection is setto | €hanging changed with
1: PLC Setup. Flag) STUP (237).)
Format: Parity

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+144 Oand 1 00: Even These setting is valid only when the commu- | A61901 At the next
01: Odd nications mode is set to Host link. (Peripheral cycle.
10: None These settings are also valid only when the | Port Settings | (Also can be
Default: 00 Peripheral Port Settings Selection is setto | Changing changed with
1: PLC Setup. Flag) STUP (237).)
Baud Rate (bps)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+145 Oto7 00: 9,600 bps This setting is valid only when the communi- | A61901 At the next
01: 300 bps cations mode is set to the Host Link mode. | (Peripheral cycle.
02: 600 bps These settings are also valid only when the | Port Settings | (Also can be
03: 1,200 bps Peripheral Port Settings Selection is setto | €hanging changed with
04: 2,400 bps 1: PLC Setup. Flag) STUP (237).)
05: 4,800 bps
06: 9,600 bps
07: 19,200 bps
08: 38,400 bps
09: 57,600 bps
0A: 115,200 bps
Default: 00

Unit Number (for CPU Unit in Host Link Mode)

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+147 Oto7 00to 1F This setting determines the CPU Unit’s unit | A61901 At the next
(0 to 31) number when it is connected in a 1-to-N (Peripheral cycle.
Default: 00 (N=2 to 32) Host Link. Port Settings | (Also can be
Changing changed with
Flag) STUP (237).)
NT Link Settings
Mode: Communications Mode

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+144 8to 11 02: 1:N NT Link This setting determines whether the RS- A61902 At the next
Default: 0 232C port will operate in host link mode or | (RS-232C cycle.
another serial communications mode. Port Settings | (Also can be
Note Communications will not be possible | Changing changed with
with PTs set for 1:1 NT Links. Flag) STUP (237).)
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Baud Rate (bps)

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+145 Oto7 00: Standard * Set to 115,200 bps when setting this value | A61901 At the next
0A: High-speed NT | from the CX-Programmer. (Peripheral cycle.
Link* Port Settings | (Also can be
Default: 00 Changing changed with
Flag) STUP (237).)
NT Link Max. (Maximum Unit Number in NT Link Mode)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+150 Oto3 Oto7 This setting determines the highest unit A61901 At the next
Default: 0 number of PT that can be connected to the | (Peripheral | cycle.
PLC in NT Link mode. Port Settings | (Also can be
Changing changed with
Flag) STUP (237).)
Peripheral Bus Settings
Communications Setting

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+144 15 0: Default (stan- *The default settings are for a baud rate of | A61901 At the next
dard)* 9,600 bps. (Peripheral cycle.
1: PLC Setup (cus- Port Settings | (Also can be
tom) Changing changed with
Default: 0 Flag) STUP (237).)
Mode: Communications Mode

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+144 8to 11 4: Peripheral bus This setting determines whether the com- | A61901 At the next
Default: 0 munications mode for the peripheral port. | (Peripheral | cycle.
The Peripheral Bus Mode is used for all Pro- | Port Settings | (Also can be
gramming Devices except for Programming | €hanging changed with
Consoles. Flag) STUP (237).)
Baud Rate (bps)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+145 Oto7 00: 9,600 bps The following settings are valid for the A61901 At the next
06: 9,600 bps Peripheral Bus Mode: 00 and 06 to OA hex. | (Peripheral cycle.
07: 19,200 bps Port Settings | (Also can be
08: 38,400 bps Changing changed with
09: 57,600 bps Flag) STUP (237).)
0A: 115,200 bps
Default: 00
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Serial Gateway Settings

Communications Setting

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+144 15 0: Default (stan- *The default settings are for a baud rate of | A61901 Takes effect
dard)* 9,600 bps. (Peripheral the next
1: PLC Setup (cus- Port Settings | cycle.
tom) Changing (Also can be
Flag) changed with
STUP (237).)
Mode: Communications Mode

Programming Settings Function Related New set-
Console address flags and | ting’s effec-
Word Bit(s) words tiveness

+144 8to 11 9: Serial Gateway This setting determines whether the com- | A61901 Takes effect
Default: 0 munications mode for the peripheral port. (Peripheral the next
The peripheral bus mode is used for all Pro- | Port Settings | cycle.
gramming Devices except for Programming | €hanging (Also can be
Consoles. Flag) changed with
STUP (237).)
Format: Data Bits

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+144 3 0: 7 bits These settings are valid when the Periph- | A61901 Takes effect
1: 8 bits eral Port Settings Selection is set to 1: PLC | (Peripheral the next
Default: 0 Setup. Port Settings | cycle.
Changing (Also can be
Flag) changed with
STUP (237).)
Format: Stop Bits

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+144 2 0: 2 bits These settings are valid when the Periph- | A61901 Takes effect
1: 1 bit eral Port Settings Selection is set to 1: PLC | (Peripheral the next
Default: 0 Setup. Port Settings | cycle.
Changing (Also can be
Flag) changed with
STUP (237).)
Format: Parity

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+144 Oto1 00: Even These setting is valid only when the commu- | A61901 Takes effect
01: Odd nications mode is set to Host Link. (Peripheral the next
10: None These settings are also valid only when the | Port Settings | cycle.
Default: 00 Peripheral Port Settings Selection is setto | Changing (Also can be
1: PLC Setup. Flag) changed with

STUP (237).)
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Baud Rate (bps)

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+145 Oto7 00: 9,600 These setting is valid only when the commu- | A61901 Takes effect
01: 300 nications mode is set to Host Link. (Peripheral the next
02: 600 These settings are also valid only when the | Port Settings | cycle.
03: 1,200 Peripheral Port Settings Selection is setto | €hanging (Also can be
04 2,400 1: PLC Setup. Flag) changed with
05: 4,800 STUP (237).)
06: 9,600
07: 19,200
08: 38,400
09: 57,600
0A: 115,200
Default: 00

Response Monitoring Time

Programming Settings Function Related New set-
Console address flags and | ting’s effec-
Word Bit(s) words tiveness

+151 8to 15 00:5s Monitors the time from when the FINS com- | A61901 Takes effect
01 to FF: 100 to mand is converted into CompoWay/F using | (Peripheral the next
25,500 ms (Unit: Serial Gateway and sent until the response | Port Settings | cycle.
100 ms) is received. Changing (Also can be
Default: 00 Default: 5 s; PLC Setup: 0.1t025.5 s Flag) (S:hTaLTSGgBV;Ith
Note: If a timeout occurs, the FINS end (237).)
code 0205 hex (response timeout) will be
returned to the FINS source.
7-1-2-8  Peripheral Service Tab Page (CPU Processing Mode Settings)

Peripheral Service Mode (Peripheral Servicing Priority Mode)

Instruction Execution Time

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+219 08to15 |00 The Peripheral Servicing Priority Mode will | A266 and At start of

05 to FF (hex) be used if a time slice is set for instruction | A267 operation

Default: 00 (hex) execution (5 to 255 ms in 1-ms increments). (Can't be
Instructions will be executed at the set time changed dur-
slice. ing opera-
00: Disable priority servicing tion.)
05 to FF: Time slice for instruction execution
(5 to 255 ms in 1-ms increments)
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Peripheral Service Execution Time

Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit

+219 00to 07 |00 to FF (hex) This parameter sets the time slice for A266 and At start of

Default: 00 (hex) peripheral servicing (0.1 to 25.5 ms in 0.1- | A267 operation
ms increments). The specified amount of (Can’t be
time will be used to service peripherals for changed dur-
each time slice. ing opera-
00: Disable priority servicing tion.)
01 to FF: Time slice for peripheral servicing
(0.1 to 25.5 ms in 0.1-ms increments)
Target Units (Units for Priority Servicing)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+220 08to 15 |00 Up to five Units can be specified for priority | --- At start of
00too7 |10to1F servicing. operation
+221 0810 15 2(1) to 2F 00: Disable priority servicing (Can’t be
007 |FC 10 to 1F: CPU Bus Unit unit number (0 to changed dur-
FD 15) + 10 (hex) |tng opera-
+222 0810 15 Default: 00 20 to 7F: CJ-series Special I/0O Unit unit fon.)
' number (0 to 96) + 20 (hex)
FC: RS-232C port
FD: Peripheral port

Sync/Async Comms (Parallel Processing Modes)
The following setting is supported only by the CJ1-H CPU Units

Execution Mode (Parallel Processing Mode)

Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit

+219 08to 15 |00 This parameter specifies if /O memory At start of

01 access is to be included in the peripheral operation

02 service processing executed in parallel with (Can’t be

Default: 00 instruction execution. changed dur-
00: Not specified (disable parallel process- ing opera-
ing) tion.)
01: Synchronous (Synchronous Memory
Access
02: Asynchronous (Asynchronous Memory
Access)
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7-1-2-9

Set Time to All Events (Fixed Peripheral Servicing Time)

=7 PLC Settings - NewPLC1

File

Options  Help

=101

CFU Settingsl Timingsl slou Hefreshl UnitSettingsI Hast Link F'ortl Peripheral Porit -~ Peripheral Service | 1 I L4

— Syncddsync Comm — Peripheral Service Mode
Execution mode M ormal & Instruction Execution Time lﬂ—j ms
Peripheral Service Execution Time ID ﬂ [

—Settime to all events—————————————

default [V ﬂ IU— 01 ms Target Unitl W Unit No. lj
Target Lnit2 W Unit Mo, lj
Target Unit3 W Urit Ma. lj
Target Unitd INot specified 'l Unit Mo, lj
Target Linits W Uit Mo, lj

|Cs1G-H-CPU4z  [Offline
Enable Fixed Servicing Time
Programming Settings Function Related When set-
Console address flags and ting is read
Word Bit(s) words by CPU Unit
+218 15 0: Default* Set to 1 to enable the fixed peripheral ser- | --- At start of
1: BitsOto 7 vicing time in bits 0 to 7. operation
Default: 0 *Default: 4% of the cycle time (Can’'t be
changed dur-
ing opera-
tion.)
Fixed Servicing Time
Programming Settings Function Related When set-
Console address flags and ting is read
Word BIt(S) words by CPU Unit
+218 0to7 00 to FF: Set the peripheral servicing time. At start of
0.0 0 25.5 ms This setting is valid only when bit 15 of 218 operation
(0.1-ms units) is setto 1. (Can’t be
Default: 00 changed dur-
ing opera-
tion.)
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7-1-2-10 FINS Protection Tab Page (Protection Against FINS Writes Across
Networks) (CJ-series CPU Unit Ver. 2.0 Only)

=3 PLC Settings - NewPLC1 I ] 1

File ©ptions Help

slou Hefreshl UnitSettingsI Host Link F'ortl Peripheral F'ortl Peripheral Service  FIMS Pratection | h I L4

— Settings for FINS write pratection via network,

[~ ¥alidate FINS wirite protection via network:

Modes excluded from protection targets

Mo |Netw... | Mode |

$tals|
Edit |
[ ke

Delete

|Cs1G-H-CPU4z  [Offline

Enabling FINS Write Protection (Use FINS Write Protection)

Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word Bit(s) words tiveness

+448 15 0: Disable FINS Enables or disables write protection for the | --- At any time
write protection CPU Unit from FINS command sent over a

1: Enable FINS write | network (i.e., all connections except for
serial connections).

protection
Default: 0
Nodes Excluded from Write Protection (Protection Releasing Addresses)
Programming Settings Function Related New set-
Console address flags and ting’s effec-
Word | Bit(s) words tiveness

Set the nodes and networks from which FINS write operations will be enabled. The total number of nodes set to be
excluded from write protection will be automatically set.

A maximum of 32 nodes can be set. If these settings are not made (i.e., if the total number of nodes is 0), write operations
will be disabled for all nodes but the local node.

Note: This setting is valid only when FINS write protection has been enabled.

+449 to 8to 15 0to 127 FINS command source network address At any time
480 (00 to 7F hex)
Oto7 1to 255 FINS command source node address

(01 to FE hex)

Note: 255 (FF hex)
can be set toinclude
all nodes in the
specified network.

+448 Oto7 0to 32 Number of nodes excluded from protection | ---
(00 to 20 hex) (Automatically calculated by the CX-Pro-
grammer; do not set.)
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7-1-2-11 Built-in Inputs

The following tables show the CX-Programmer's settings. These settings are
for CJ1M CPU Units equipped with the built-in 1/0 functions.

=3 PLC Settings - NewPLC1 I ] 1

File ©ptions Help

Unit Settingsl Host Link F'ortl Peripheral F'ortl Peripheral Servicel FINS Fratection  Builtin Input | Pulse Qut 4 I L4

High Speed Counter 0 High Speed Counter 1
(EECN G D on't Ll se Counter Usze Counter 1 IDon't Usze Courter j
Counting Mode ILinear mode j Counting Mode ILinear mode j
Circular Max. Count IU— Circular Max. Count IU—
Feset IZ phaze, software reset j Feset IZ phaze, software reset j
Input Setting IDifferentiaI phase input j Input Setting IDifferentiaI phase input j
Interrupt nput General Input Operation
MO INormaI j IN2 INDrmaI j Constant Input [IM0-9)
INT [Nomal =l g [Nomal =l | defautigms) =l

CIIM-CPUZ3  |Offline

Note In the CX-Programmer version 3.1 or lower, the Tab Page's name is Built-in
I/O Settings.

High-speed Counter 0 Operation Settings
High-speed Counter 0 Enable/Disable

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+50 1210 15| 0 hex: Don’'t Use |0 hex Specifies whether or not high-speed | --- When power is
Counter. counter 0 is being used. turned ON
1 hex™: Note When high-speed counter 0 is
Use Counter enabled (setting 1 or 2), the
(60 kHz). input operation settings for
2 hex*: IN8 and IN9 are disabled. The

input operation setting for IN3
is also disabled if the reset
method is set to Phase-Z sig-
nal + software reset.

Use Counter
(100 kHz).

High-speed Counter 0 Pulse Input Setting (Pulse Input Mode)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+50 00 to 03 | 0 hex: Differential |0 hex Specifies the pulse-input method for | --- When power is

phase inputs high-speed counter 0. turned ON
1 hex: Pulse +
direction inputs
2 hex: Up/Down
inputs

3 hex: Increment
pulse input
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High-speed Counter 0 Reset Method

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+50 04 to 07 | 0 hex: Z phase, 0 hex Specifies the reset method for high- | --- When power is
software reset speed counter 0. turned ON
(stop comparing)
1 hex: Software
reset (stop com-
paring)
2 hex: Z phase,
software reset
(continue com-
paring)
3 hex: Software
reset (continue
comparing)
High-speed Counter 0 Counting Mode

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+50 08 to 11 |0 hex: 0 hex Specifies the counting mode for high- | --- When operation
Linear mode speed counter 0. starts
1 hex:
Ring mode

High-speed Counter 0 Circular Max. Count (Ring Counter Maximum Value)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+51 00 to 15 | 00000000 to 00000000 | Sets the max. ring count for high- A270 When operation
FFFFFFFF hex | speed counter 0. (Rightmost 4 | starts
(See note.) When the high-speed counter 0 digits of the
counting mode is set to ring mode, high-speed
the count will be reset to 0 automati- | counter O
cally when the counter PV exceeds | PV)
+52 00 to 15 the max. ring count. A271
(Leftmost 4
digits of the
high-speed
counter 0
PV)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.
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High-speed Counter 1 Operation Settings
High-speed Counter 1 Enable/Disable

software reset
(stop comparing)
1 hex: Software
reset (stop com-
paring)

2 hex: Z phase,
software reset
(continue com-
paring)

3 hex: Software
reset (continue
comparing)

speed counter 1.

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+53 1210 15| 0 hex: Don’'t Use |0 hex Specifies whether or not high-speed | --- When power is
Counter. counter 1 is being used. turned ON
1 hex™: Note When high-speed counter 1 is
Use Counter enabled (setting 1 or 2), the
(60 kHz). input operation settings for
2 hex*: ING and IN7 are disabled. The
input operation setting for IN2
Liso%iaunter is also disabled if the reset
( 2). method is set to Phase-Z sig-
nal + software reset.
High-speed Counter 1 Pulse Input Setting (Pulse Input Mode)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+53 00 to 03 | 0 hex: Differential |0 hex Specifies the pulse-input method for | --- When power is
phase inputs high-speed counter 1. turned ON
1 hex: Pulse +
direction inputs
2 hex: Up/Down
inputs
3 hex: Increment
pulse input

High-speed Counter 1 Reset Method

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits
+53 04 to 07 | 0 hex: Z phase, |0 hex Specifies the reset method for high- | --- When power is

turned ON
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High-speed Counter 1 Counting Mode

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+53 08 to 11 |0 hex: 0 hex Specifies the counting mode for high- | --- When operation
Linear mode speed counter 1. starts
1 hex:
Ring mode

High-speed Counter 1 Circular Max. Count (Ring Counter Maximum Value)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+54 00 to 15 | 00000000 to 00000000 | Sets the max. ring count for high- A272 When operation
FFFFFFFF hex hex speed counter 1. (Rightmost 4 starts
(See note.) When the high-speed counter 1 digits of the
counting mode is set to ring mode, high-speed
the count will be reset to 0 automati- | counter 1
cally when the counter PV exceeds PV)
+55 00to 15 the max. ring count. A273
(Leftmost 4
digits of the
high-speed
counter 1
PV)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Input Operation Settings for Built-in Inputs INO to IN3

Input Operation Setting for INO

Normal (General-
purpose input)

1 hex:

Interrupt (Inter-
rupt input) (See
note.)

2 hex:

Quick (Quick-
response input)

being received at built-in input INO.

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+60 00 to 03 | 0 hex: 0 hex Specifies the kind of input that is When power is

turned ON

Note When INO is set as an interrupt input (1 hex), use the MSKS(690) instruction
to select direct mode or counter mode operation.
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Input Operation Setting for IN1

Normal (General-
purpose input)

1 hex:

Interrupt (Inter-
rupt input) (See
note.)

2 hex:

Quick (Quick-
response input)

being received at built-in input IN1.

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+60 04 to 07 | O hex: 0 hex Specifies the kind of input that is - When power is

turned ON

Note When IN1 is set as an interrupt input (1 hex), use the MSKS(690) instruction
to select direct mode or counter mode operation.

Input Operation Setting for IN2

Normal (General-
purpose input)

1 hex:

Interrupt (Inter-
rupt input) (See
note.)

2 hex:

Quick (Quick-
response input)

being received at built-in input IN2.

Note The input operation setting for

IN2 is disabled when high-
speed counter 1 is being used
and the reset method is set to

Phase-Z signal
reset.

+ software

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+60 08 to 11 |0 hex: 0 hex Specifies the kind of input that is - When power is

turned ON

Note When IN2 is set as an interrupt input (1 hex), use the MSKS(690) instruction
to select direct mode or counter mode operation.

Input Operation Setting for IN3

Normal (General-
purpose input)

1 hex:

Interrupt (Inter-
rupt input) (See
note.)

2 hex:

Quick (Quick-
response input)

being received at built-in input IN3

Note The input operation setting for

IN3 is disabled when high-
speed counter 0 is being used
and the reset method is set to

Phase-Z signal
reset.

+ software

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+60 1210 15| 0 hex: 0 hex Specifies the kind of input that is --= When power is

turned ON
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Input Time Constant Setting for the General-purpose Inputs

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+61 00 to 07 | 00 hex: Default 0 hex Specifies the input time constant for | --- When operation
(8 ms) general-purpose inputs INO to IN9. starts
10 hex: 0 ms Note This setting has no effect on
(no filter) inputs set as interrupt inputs,
11 hex: 0.5 ms quick-response inputs, or
12 hex: 1 ms high-speed counters.
13 hex: 2 ms
14 hex: 4 ms
15 hex: 8 ms
16 hex: 16 ms
17 hex: 32 ms

7-1-2-12 Origin Search Function

The following tables show the settings for the origin search function in the CX-
Programmer. These settings are for CJ1M CPU Units equipped with the built-
in 1/0O functions.

=3 PLC Settings - NewPLC1 I ] 1
File ©ptions Help
Peripheral F'ortl Peripheral Servicel FINS Protectionl Built-iry Input Pulse Output 0 | Pulse Output 1 I A I L4

— Base Settin
Undefinengrigin & Search/Feturn Initial 5peed m Pps
Limnit Input Signal Operation ISearch Ornly 'l Speed Curve ITrapezium vl
Limit Input Signal MC -

r— Define Origin Operation Setting: r— Origin Return

™ Use define origin operation Speed

Search Direction ICW' 'l Search High Speed 0 _|:;' pps ID i PPs
Detection Method IMethd 1] VI Search Prosimity Speed ] _I; pps Acceleration Ratio
Search Operation Ilnvers 1 'l Search Compensation Y alue| _I; ID =
DOperation Mode IMode 0 j' Search Acceleration Ratio |2 _:|] Deceleration Ratio
Origin Input Signal lm Search Deceleration Fatio W ID _:I
Proximity Input Signal lm Positioning Monitar Time 0 ::II ms

CIIM-CPUZ3  |Offline

Note In the CX-Programmer version 3.1 or lower, the Tab Page's name is Define
Origin Operation Settings Field of Define Origin.
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Pulse Output 0 Settings

Pulse Output 0 Use Origin Operation Settings (Origin Search Function Enable/Disable)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+256 00 to 03 | 0 hex: Disabled |0 hex Specifies whether or not the origin --- When power is
1 hex*: Enabled search function is used for pulse out- turned ON
put 0.
Note Interrupt inputs 0 and 1 and
PWM(891) output 0 cannot be
used when the origin search
function is enabled (setting 1)
for pulse output 0. High-speed
counters 0 and 1 can be used.
Pulse Output 0 Limit Input Signal Operation (CJ1M CPU Unit Ver. 2.0 Only)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+256 04 to 07 | 0 hex: Search 0 hex Specifies whether to use the CW/ When power is
only CCW limit input signals (reflected in turned ON
1 hex: Always A54008, A54009, A54108, and
A54109) only for origin searches or
for all pulse output functions.
Pulse Output 0 Speed Curve (CJ1M CPU Unit Ver. 2.0 Only)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+256 12 to 15| 0 hex: Trapezium |0 hex Specifies whether to use S-curve or | --- When power is
(linear) linear acceleration/deceleration rates turned ON
1 hex: S-shaped for pulse outputs with acceleration/
deceleration.
Pulse Output 0 Origin Search Operating Mode

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+257 00 to 03 | 0 hex: Mode 0 0 hex Specifies the origin search mode for | --- When operation
1 hex: Mode 1 pulse output 0. starts
2 hex: Mode 2

Pulse Output 0 Origin Search Operation Setting

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits
+257 04 to 07 | 0 hex: 0 hex Specifies the origin search operation | --- When operation
Inverse 1 (Rever- for pulse output 0. starts
sal mode 1)
1 hex:
Inverse 2 (Rever-
sal mode 2)
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Pulse Output 0 Origin Detection Method

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+257 08 to 11 | 0 hex: Method 0 | O hex Specifies the origin detection method | --- When operation
(Origin detection for pulse output 0. starts
method 0)
1 hex: Method 1
(Origin detection
method 1)
2 hex: Method 2
(Origin detection
method 2)
Pulse Output 0 Origin Search Direction Setting

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+257 12to 15| 0 hex: CW direc- |0 hex Specifies the origin search direction | --- When operation
tion for pulse output 0. starts
1 hex: CCW
direction

Pulse Output 0 Origin Search/Return Initial Speed

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits
+258 00 to 15 | 00000000 to 00000000 | Specifies the starting speed (0 to When operation
+259 00 to 15 | 000186A0 hex hex 100,000 pps) for the pulse output O starts
(See note.) origin search and origin return opera-
tions.

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Origin Search High Speed

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+260 00 to 15 | 00000001 to 00000000 | Specifies the high speed setting (1 to | --- When operation
+261 00 to 15 | 000186A0 hex hex 100,000 pps) for pulse output 0 origin starts
(See note.) search operation.

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Origin Search Proximity Speed

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+262 00 to 15 | 00000001 to 00000000 | Specifies the proximity speed setting When operation
263 10010 15|000186A0 hex [ (1 to 100,000 pps) for pulse output O starts
(See note.) origin search operation.
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Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Search Compensation Value (Origin Compensation)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+264 00 to 15 | 80000000 to Sets the pulse output 0 origin com- --- When operation
265 00 to 15 | /FFFFFFF hex pensation (-2,147,483,648 to starts
* (See note.) 2,147,483,647).

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Origin Search Acceleration Rate

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+266 00 to 15 | Pre-Ver. 2.0 CPU | --- Sets the origin search acceleration --- When operation

Units: 0001 to
07DO0 hex

CPU Units Ver.
2.0: 0001 to FFFF
hex

(See note.)

rate for pulse output 0.

Pre-Ver. 2.0 CPU Units:
1 to 2,000 pulses/4 ms

CPU Units Ver. 2.0:
1 to 65,535 pulses/4 ms

starts

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Origin Search Deceleration Rate

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+267 00 to 15 | Pre-Ver. 2.0 CPU |--- Sets the origin search deceleration When operation

Units: 0001 to
07DO0 hex

CPU Units Ver.
2.0: 0001 to FFFF
hex

(See note.)

rate for pulse output 0.
Pre-Ver. 2.0 CPU Units:
1 to 2,000 pulses/4 ms

CPU Units Ver. 2.0:
1 to 65,535 pulses/4 ms

starts

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 0 Limit Input Signal Type

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+268 00 to 03 | 0 hex: NC 0 hex Specifies whether the limit input sig- | --- When operation
1 hex: NO nal for pulse output 0 is normally starts
closed or normally open.
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Pulse Output 0 Origin Proximity Input Signal Type

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+268 04 to 07 | 0 hex: NC 0 hex Specifies whether the Origin Proxim- | --- When operation
1 hex: NO ity Input Signal for pulse output O is starts
normally closed or normally open.
Pulse Output 0 Origin Input Signal Type

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+268 081to 11 |0 hex: NC 0 hex Specifies whether the Origin Input - When operation
1 hex: NO Signal for pulse output 0 is normally starts
closed or normally open.
Pulse Output 0 Undefine Origin Setting (CJ1M CPU Unit Ver. 2.0 Only)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+268 12to 15| 0 hex: Hold 0 hex Specifies whether to hold the origin | --- When operation
1 hex: Undefine setting when the CW/CCW limit input starts
signal is input during execution of an
origin search or pulse output function.
Pulse Output 0 Positioning Monitor Time

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+269 00 to 15 | 0000 to 270F hex | 0000 Specifies the positioning monitor time | --- When operation
(See note.) hex (0 to 9,999 ms) for pulse output 0. starts

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

7-1-2-13 Pulse Output 1 Settings

i
File ©ptions Help
Peripheral Port I Peripheral Service I FINS Protection I Biuilt-ity [nput I Pulze Output 0 Pulse Output 1 | LI_’|
— Baze Setting
Undefined Origitn & Search/Feturn Initial 5peed m Pps
Limit Input Signal Operation lm Speed Curve lm
Limit Input Signal MC -
r— Define Origin Operation Setting: r— Origin Return
[T Use define origin operation Speed
Search Direction ICW' 'l Search High Speed 0 _|:;' pps ID i PPs
Detection Method IMethd 1] VI Search Prosimity Speed ] _I; pps Acceleration Ratio
Search Operation lm Search Compensation Valueﬁ ID =
DOperation Mode IMode 0 j' Search Acceleration Ratio |2 j: Deceleration Ratio
Origin Input Signal lm Search Deceleration Fatio ﬁ ID _:I
Proximity Input Signal lm Positioning Monitar Time 0 = ms
Oitrcruzs [offine
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Pulse Output 1 Use Origin Operation Settings (Origin Search Function Enable/Disable)

Note In the CX-Programmer version 3.1 or lower, the Tab Page's name is Define
Origin Operation Settings Field of Define Origin 2.

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+274 00 to 03 | 0 hex: Disabled 0 hex Specifies whether or not the origin - When power is
1 hex*: Enabled search function is used for pulse out- turned ON
put 1.
Note Interrupt inputs 2 and 3 and
PWM(891) output 1 cannot be
used when the origin search
function is enabled (setting 1)
for pulse output 1. High-speed
counters 0 and 1 can be used.
Pulse Output 1 Limit Input Signal Operation (CJ1M CPU Unit Ver. 2.0 Only)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+274 04 to 07 | 0 hex: Search 0 hex Specifies whether to use the CW/ --- When power is
only CCW limit input signals (reflected in turned ON
1 hex: Always A54008, A54009, A54108, and
A54109) only for origin searches or
for all pulse output functions.
Pulse Output 1 Speed Curve (CJ1M CPU Unit Ver. 2.0 Only)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+274 12 to 15| 0 hex: Trapezium |0 hex Specifies whether to use S-curve or | --- When power is
(linear) linear acceleration/deceleration rates turned ON
1 hex: S-shaped for pulse outputs with acceleration/
deceleration.
Pulse Output 1 Origin Search Operating Mode

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+275 00 to 03 | 0 hex: Mode 0 0 hex Specifies the origin search mode for | --- When operation
1 hex: Mode 1 pulse output 1. starts
2 hex: Mode 2

Pulse Output 1 Origin Search Operation Setting

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+275 04 to 07 | O hex: 0 hex Specifies the origin search operation |--- When operation
Inverse 1 (Rever- for pulse output 1. starts
sal mode 1)
1 hex:
Inverse 2 (Rever-
sal mode 2)
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Pulse Output 1 Origin Detection Method

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+275 08 to 11 | 0 hex: Method 0 | O hex Specifies the origin detection method | --- When operation
(Origin detection for pulse output 1. starts
method 0)
1 hex: Method 1
(Origin detection
method 1)
2 hex: Method 2
(Origin detection
method 2)
Pulse Output 1 Origin Search Direction Setting

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+275 12to 15| 0 hex: CW direc- |0 hex Specifies the origin search direction | --- When operation
tion for pulse output 1. starts
1 hex: CCW
direction

Pulse Output 1 Origin Search/Return Initial Speed

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits
+276 00 to 15 | 00000000 to 00000000 | Specifies the starting speed (0 to When operation
+277 00 to 15 | 000186A0 hex hex 100,000 pps) for the pulse output 1 starts
(See note.) origin search and origin return opera-
tions.

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Origin Search High Speed

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+278 00 to 15 | 00000001 to 000000 | Specifies the high speed setting (1 to | --- When operation
+279 00 to 15 | 000186A0 hex 01 hex |[100,000 pps) for pulse output 1 origin starts
(See note.) search operation.

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Origin Search Proximity Speed

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+280 00 to 15 | 00000001 to 000000 | Specifies the proximity speed setting | --- When operation
+281 00 to 15 | 000186A0 hex 00 hex |(1to 100,000 pps) for pulse output 1 starts
(See note.) origin search operation.
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Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Search Compensation Value 1 (Origin Compensation)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+282 00 to 15 | 80000000 to Sets the pulse output 1 origin com- - When operation
283 00 to 15 | /FFFFFFF hex pensation (-2,147,483,648 to starts
* (See note.) 2,147,483,647).

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Origin Search Acceleration Rate

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+284 00 to 15 | Pre-Ver. 2.0 CPU | --- Sets the origin search acceleration - When operation

Units: 0001 to
07DO0 hex

CPU Units Ver.
2.0: 0001 to FFFF
hex

(See note.)

rate for pulse output 0. starts

Pre-Ver. 2.0 CPU Units:
1 to 2,000 pulses/4 ms

CPU Units Ver. 2.0:
1 to 65,535 pulses/4 ms

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Origin Search Deceleration Rate

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+285 00 to 15 | Pre-Ver. 2.0 CPU |--- Sets the origin search deceleration When operation

Units: 0001 to
07DO0 hex

CPU Units Ver.
2.0: 0001 to FFFF
hex

(See note.)

rate for pulse output 0. starts

Pre-Ver. 2.0 CPU Units:
1 to 2,000 pulses/4 ms

CPU Units Ver. 2.0:
1 to 65,535 pulses/4 ms

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Limit Input Signal Type

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+286 00 to 03 | 0 hex: NC 0 hex Specifies whether the limit input sig- | --- When operation
1 hex: NO nal for pulse output 1 is normally starts
closed or normally open.
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Pulse Output 1 Origin Proximity Input Signal Type

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+286 04 to 07 | 0 hex: NC 0 hex Specifies whether the Origin Proxim- | --- When operation
1 hex: NO ity Input Signal for pulse output 1 is starts
normally closed or normally open.
Pulse Output 1 Origin Input Signal Type

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+286 081to 11 |0 hex: NC 0 hex Specifies whether the Origin Input - When operation
1 hex: NO Signal for pulse output 1 is normally starts
closed or normally open.
Pulse Output 1 Undefine Origin Setting (CJ1M CPU Unit Ver. 2.0 Only)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+286 12to 15| 0 hex: Hold 0 hex Specifies whether to hold the origin | --- When operation
1 hex: Undefine setting when the CW/CCW limit input starts
signal is input during execution of an
origin search or pulse output function.
Pulse Output 1 Positioning Monitor Time

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+287 00 to 15 | 0000 to 270F hex | 0000 Specifies the positioning monitor time | --- When operation
(See note.) hex (0 to 9,999 ms) for pulse output 1. starts

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.
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7-1-2-14 Origin Return Function
The following tables show the settings for the origin return function in the CX-

in 1/0 functions.

Pulse Output 0 Settings

Programmer. These settings are for CJ1M CPU Units equipped with the built-

i
File ©ptions Help
Peripheral Fort I Peripheral Service I FIMNS Protection I Built-iry Input Pulse Output 0 | Pulze Output 1 I LI_’|
— Baze Setting
Undefined Origin = Search/Return Initial Speed m pps
Limnit Input Signal Operation ISearch Ornly 'l Speed Curve ITrapezium vl
Limit Input Signal MC -
r— Define Origin Operation Setting: r— Origin Return
™ Use define origin operation Speed
Search Direction lm Search High Speed ﬁ PP ID -y pes
Detection Method IMethd 1] VI Search Prosimity Speed ] _I; pps Acceleration Ratio
Search Operation Ilnvers 1 'l Search Compensation Y alue| _I; ID =
DOperation Mode IMode 0 j' Search Acceleration Ratio |2 _:|] Deceleration Ratio
Origin Input Signal lm Search Deceleration Fatio W ID _:I
Proximity Input Signal lm Positioning Monitar Time 0 ::II ms
Oitrcruzz [offine

Note CX-Programmer Tabs

Pulse Output 0 Origin Search/Return Initial Speed

CX-Programmer Ver. 3.1 or lower: Define Origin Operation Settings Field of

Define Origin 1
CX-Programmer Ver. 3.2 or higher: Pulse Output 0

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+258 00 to 15 | 00000000 to 00000000 | Specifies the starting speed (0 to --- When operation
000186A0 hex hex 100,000 pps) for the pulse output 0 starts
+259 00to 15 L e
(See note.) origin search and origin return opera-
tions.

Note When the CX-Programmer is being used to make the setting, the setting is

input in decimal.

Speed (Target Speed for Pulse Output 0 Origin Return)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word Bits bits

+270 00 to 15 | 00000001 to 00000000 | Specifies the target speed (1 to When operation
+271 00 to 15 | 000186A0 hex hex 100,000 pps) for pulse output O origin starts
(See note.) return operation.
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Acceleration Rate (Pulse Output 0 Origin Return Acceleration Rate)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+272 00 to 15 | Pre-Ver. 2.0 CPU | 0000 Sets the origin search acceleration - When operation
Units: 0001 to hex rate for pulse output 0. starts
07DO0 hex Pre-Ver. 2.0 CPU Units:
CPU Units Ver. 1 to 2,000 pulses/4 ms
2.0:0001 to FFFF CPU Units Ver. 2.0:
hex 1 t0 65,535 pulses/4 ms
(See note.)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Deceleration Rate (Pulse Output 0 Origin Return Deceleration Rate)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+273 00 to 15 | Pre-Ver. 2.0 CPU | 0000 Sets the origin search deceleration When operation
Units: 0001 to hex rate for pulse output 0. starts
07D0 hex Pre-Ver. 2.0 CPU Units:
CPU Units Ver. 1 to 2,000 pulses/4 ms
2.0:0001 to FFFF CPU Units Ver. 2.0:
hex 1 t0 65,535 pulses/4 ms
(See note.)

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Pulse Output 1 Settings

=3 PLC Settings - NewPLC1 I ] 1
File ©ptions Help
Peripheral Part I Peripheral Service I FINS Protection I Built-in [nput I Pulze Output 0 Pulse Output 1 | h I L4
— Baze Setting
Undefined Origin = Search/Return Initial Speed ID _,::' pps
Limnit Input Signal Operation ISearch Ornly 'l Speed Curve ITrapezium vl
Limit Input Signal MC -
r— Define Origin Operation Setting: r— Origin Return
[T Use define origin operation Speed

Search Direction lﬁ Search High Speed 0 e
Detection Method lm Search Prosimity 5peed W pps Acceleration Ratio
Search Operation lm Search Compenzation Valueﬁ

Operation Mode lm Search Acceleration Flatio ﬁ Deceleration Ratio
Origin Input Signal lm Search Deceleration Fatio _:I
Proximity Input Signal lm Positioning Monitar Time 0 ::II ms

J

CIIM-CPUZZ  |Offline

Note CX-Programmer Tabs
CX-Programmer Ver. 3.1 or lower: Define Origin Operation Settings Field of

Define Origin 2
CX-Programmer Ver. 3.2 or higher: Pulse Output 1
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Pulse Output 1 Origin Search/Return Initial Speed
Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit
Word Bits bits
+276 00 to 15 | 00000000 to 00000000 | Specifies the starting speed (0 to --- When operation
577 |00t 15]000186A0 hex | " 100,000 pps) for the pulse output 1 starts
(See note.) origin search and origin return opera-
tions.

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Speed (Target Speed for Pulse Output 1 Origin Return)

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+288 00 to 15 | 00000001 to 00000000 | Specifies the target speed (1 to When operation
+289 00 to 15 | 000186A0 hex hex 100,000 pps) for pulse output 1 origin starts
(See note.) return operation.

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Acceleration Rate (Pulse Output 1 Origin Return Acceleration Rate)

Units: 0001 to
07DO0 hex

CPU Units Ver.
2.0: 0001 to FFFF
hex

(See note.)

hex

rate for pulse output 0.
Pre-Ver. 2.0 CPU Units:
1 to 2,000 pulses/4 ms

CPU Units Ver. 2.0:
1 to 65,535 pulses/4 ms

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+290 00 to 15 | Pre-Ver. 2.0 CPU | 0000 Sets the origin search acceleration When operation

starts

Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.

Deceleration (Pulse Output 1 Origin Return Deceleration Rate)

Units: 0001 to
07D0 hex

CPU Units Ver.
2.0: 0001 to FFFF
hex

(See note.)

hex

rate for pulse output 0.

Pre-Ver. 2.0 CPU Units:
1 to 2,000 pulses/4 ms

CPU Units Ver. 2.0:
1 to 65,535 pulses/4 ms

Programming Settings Default Function Related Time when
Console Auxiliary setting is read
address Area flags/ by CPU Unit

Word | Bits bits

+291 00 to 15 | Pre-Ver. 2.0 CPU | 0000 Sets the origin search deceleration When operation

starts
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Note When the CX-Programmer is being used to make the setting, the setting is
input in decimal.
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7-2 Explanations of PLC Setup Settings

Basic I/0 Unit Input
Response Time

IOM Hold Bit Status at
Startup

Note

The input response time can be set for Basic I/O Units by Rack and Slot num-
ber. Increasing this value reduces the effects of chattering and noise.
Decreasing this value allows reception of shorter input pulses, (but do not set
the ON response time or OFF response time to less than the cycle time).

Pulses shorter than the input
response time are not received.

Input such as a
proximity switch

Input bit : R —
:I [ 4" o

Input response time  Input response time

The default setting for the input response time is 8 ms and the setting range is
0 to 32 ms. When the input response time is set to 0 ms, the only delay will be
the delays in the Unit’s internal elements. For information on the Unit’s internal
elements, refer to Appendix A Specifications of Basic I/O Units and check the
input response time for the Unit that you are using.

The input response time settings are transferred to the Basic I/O Units when
the PLC is turned ON.

When the Unit’s settings are changed, they are stored in A220 to A259 (Actual
Input Response Times for Basic I/O Units). When the settings in the PLC
Setup have been changed with the PLC in PROGRAM mode, the PLC Setup
settings will differ from the actual settings in the Units. In this case, the values
in A220 to A259 can be checked to see the input response times actually set
in the Units.

The IOM Hold Bit (A50012) can be turned ON to retain all of the data in I/O
Memory when the CPU Unit's operating mode is switched between PRO-
GRAM mode and RUN/MONITOR mode. When the PLC is turned on, the
IOM Hold Bit itself will be cleared (OFF) unless it is protected with this PLC
Setup setting.

If the IOM Hold Bit Status at Startup setting is ON, the status of the IOM Hold
Bit will be protected when the PLC is turned on. If this setting is ON and the
IOM Hold Blt itself is ON, all data in I/O memory will be retained when the
PLC is turned ON.

If the backup battery fails or is disconnected, the IOM Hold Bit will be cleared
whether this setting is ON or OFF.
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OFF (0): IOM Hold Bit cleared at start-up

. Non-retained parts
Non-retained parts Power Power .
of 110 memgry |:>OFF oN | of /O memory:
Cleared

Mode switch 1 Retained Power on 1 Not retained
it: IOM Hold Bit: 0 Not retained when
oM ?8:\?)8“' 1 (OFF) <'power is turned ON.

ON (1): 1OM Hold Bit protected at start-up

Non-retained parts Power Power| Non-retained parts
of I/O memory |:>OFF ON of I/O memory:
Retained

Mode switch 1 Retained Power on 1 Retained
IOM Hold Bit: 1 IOM Hold Bit: 1 | (Retained when
(ON) (ON) power is turned ON.

Forced Status Hold Bit at The Forced Status Hold Bit (A50013) can be turned ON to retain the forced

Startup status of all bits that have been force-set or force-reset when the CPU Unit’s
operating mode is switched between PROGRAM mode and RUN/MONITOR
mode. When the PLC is turned on, the Forced Status Hold Bit itself will be
cleared (OFF) unless it is protected with this PLC Setup setting.

If the Forced Status Hold Bit at Startup setting is ON, the status of the Forced
Status Hold Bit will be protected when the PLC is turned on. If this setting is
ON and the Forced Status Hold Blt itself is ON, all force-set and force-reset
bits will retain their forced status when the PLC is turned on.
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Note If the backup battery fails or is disconnected, the Forced Status Hold Bit will
be cleared whether this setting is ON or OFF.

OFF (0): Forced Status Hold Bit cleared at start-up

Power Power .
Forced bit status |:>OFF oN | Forced bit status

Mode switch 1 Retained Power ON 1 Not retained
Forced Status Forced Status Not retained
Hold Bit: 1 (ON) Hold Bit: 0 (OFF) | ¢ When power is
turned ON.

ON (1): Forced Status Hold Bit protected at start-up

Power Power .
Forced bit status |:>OFF ON | Forced bit status

Mode switch1 Retained ower ON 1 Retained

P
Forced Status Forced Status Retained when
Hold Bit: 1 (ON) Hold Bit: 1 (ON) | * %?\lwer is turned
Startup Mode Setting This setting determines whether the startup mode will be the mode set on the

Programming Console’s mode switch or the mode set here in the PLC Setup.

Note If this setting specifies the mode set on the Programming Console’s mode
switch (0) but a Programming Console isn’t connected, the CPU Unit will auto-
matically enter RUN mode at startup. (This differs from the default operation
for CS-series CPU Units.)

PRCN: Programming Console's mode switch
Mode switch o

T setting B |J
A 21 e
j i @ 1 RUN mode when

D disconnected.

Power ON : Power ON

Other: PC Setup's Startup Mode setting

= I PRG: PROGRAM mode
= MON: MONITOR mode
@) RUN: RUN mode

Power ON
Note If a Programming Console is not connected when the PLC Setup is set to use

the mode set on the Programming Console’s mode switch, the CPU Unit will
start in RUN mode.
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Detect Low Battery

Note

Detect Interrupt Task Error

EM File Memory Settings
(CJ1 and CJ1-H CPU Units
Only)

Note

336

This setting determines whether CPU Unit battery errors are detected. Set the
PLC Setup so that battery errors are not detected when using battery-free
operation. Refer to the CS/CJ Series Programming Manual for details.

If this setting is set to detect errors (0) and a battery error is detected, the Bat-
tery Error Flag (A40204) will be turned ON.

1. The contents of the DM, EM, and HR Areas in the CPU Unit are not backed
up to flash memory; they are backed up only by a Battery. If the Battery
voltage drops, this data may be lost. Provide countermeasures in the pro-
gram using the Battery Error Flag (A40204) to re-initialize data or take oth-
er actions if the Battery voltage drops

2. Abattery error will be detected when the battery is disconnected or its volt-
age drops below the minimum allowed.

RAM

Backup

_, Disconnected or __  Battery Error
% voltage too low Flag (A40204)
ON

If this setting is set to detect errors (0), an interrupt task error will be detected
in the following cases:

* IORF(097) or FIORF(225) (CJ1-H-R CPU Units only) is executed in an
interrupt task to refresh a Special I1/0 Unit's I/O while that Unit’s I/O is
being refreshed during cyclic refreshing.

These settings are used to convert part of the EM Area to file memory.

Programming Console

The specified EM bank and all subsequent banks will be set aside as file
memory. Changing these settings using the Programming Console does not
format the specified EM banks; the EM banks must be formatted with a Pro-
gramming Device after changing these PLC Setup settings. When formatting
the EM banks with a Programming Console, refer to 7-2 Memory Card Format
in the Programming Console Operation Manual (W341).

CX-Programmer

With the CX-Programmer, file memory will be formatted when file memory
conversion and the number of banks to be converted is specified when trans-
ferring the PLC Setup. (EM banks cannot be formatted as file memory unless
they have been specified as file memory in the PLC Setup.)

Once part of the EM Area has been formatted for use as file memory, it can be
converted back to normal EM Area usage by changing these PLC Setup set-
tings back to their previous value and “un-formatting” the EM banks with a
Programming Device.

1. The actual starting file memory bank is stored in A344 (EM File Memory
Starting Bank). When the settings in the PLC Setup have been changed
but the EM Area hasn’t been formatted, the PLC Setup setting will differ
from the actual file memory setting in the EM Area. In this case, the values
in A344 can be checked to see the actual file memory setting.

2. The EM Area cannot be formatted if the current EM bank is one of the
banks that is being converted to file memory.
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Peripheral Port Settings

RS-232C Port Settings

Note

The following example shows EM bank 2 converted to file memory.

EM File Memory setting: 1 EM Starting Bank setting: 2

(EM file memory enabled) — [ Bank 0
Bank 1 .
Bank 2 Converted } EM file memory

These settings are effective only when pin 4 of the DIP switch on the front of
the CPU Unit is ON.

The default settings for the peripheral port are: host link mode, 1 start bit, 7
data bits, even parity, 2 stop bits, and a baud rate of 9,600 bps. Set the periph-
eral port settings in the PLC Setup when you need to change these settings.

When pin 4 of the DIP switch on the front of the CPU Unit is OFF, the CPU
Unit automatically detects the communications parameters of a connected
Programming Device (including Programming Consoles). Those automatically
detected parameters are not stored in the PLC Setup.

‘omRON \_T_‘
=
CONTROLLER il HE
OPEN E i
v ——— Peripheral port communications settings when DIP
I@WWR Switch pin 4 is ON:
BUSY O [l
i M Default settings:
I Host link mode, 1 start bit, 7 data bits, even parity,
‘ 2 stop bits, and a baud rate of 9,600 bps
PERIPHERAL User-defined settings:
Set the communications mode (host link, NT Link,
© or peripheral bus) and other settings such as the
9o baud rate.
o
S8l o
o
39
Oll o
gy |
PORT

These settings are effective only when pin 5 of the DIP switch on the front of
the CPU Unit is OFF.

The default settings for the RS-232C port are: host link mode, 1 start bit, 7
data bits, even parity, 2 stop bits, and a baud rate of 9,600 bps. Set the RS-
232C port settings in the PLC Setup when you need to change these settings.
Specify the frame format when no-protocol mode is selected.

The RS-232C port settings can also be changed with STUP(237). The RS-
232C Port Settings Changing Flag (A61902) is turned ON when STUP(237) is
executed and it is turned OFF when the RS-232C port settings have been
changed.
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Note When pin 5 of the DIP switch on the front of the CPU Unit is ON, the CPU Unit
automatically detects the communications parameters of a Programming
Device (including Programming Consoles) connected to the RS-232C port.
Those automatically detected parameters are not stored in the PLC Setup.

SYSMAC
CJ1G-CPU44 _ ERR
PROGRAMMABLE
CONTROLLER

{ :DE

Default settings:
Host link mode, 1 start bit, 7 data bits, even parity,
2 stop bits, and a baud rate of 9,600 bps

User-defined settings:

Set the communications mode (host link, NT Link,
= no-protocol*, or peripheral bus) and other settings
such as the baud rate.

~~— RS-232C port communications settings when DIP switch
pin 5 is OFF:

*See notes 1 and 2 for details on no-protocol mode.

1. A no-protocol transmission delay (address 162) can be set in no-protocol

mode. The operation of this delay is shown in the following diagram.

No-protocol dela Delay
P Y+ Transmission
Time

TXD(236)

2. The following table shows the message formats that can be set for trans-
missions and receptions in no-protocol mode. The format is determined by
the start code (ST) and end code (ED) settings. (From 1 to 256 bytes can

be received in no-protocol mode.)

Start code setting

End code setting

None Yes CR+LF
None DATA DATA+ED DATA+CR+LF
Yes ST+DATA ST+DATA+ED ST+DATA+CR+LF
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Scheduled Interrupt Time This setting determines the time units for the scheduled interrupt interval set-
Units tings. Set the scheduled interrupt interval from the program with MSKS(690).
Note This setting cannot be changed while the CPU Unit is in RUN or MONITOR
mode.
/_Scheduled Interrupt Time Units

Interval

Scheduled interrupt task
Instruction Error This setting determines whether instruction execution errors are treated as
Operation non-fatal (0) or fatal errors (1). A program error will be generated as an

instruction error if any of the following flags is turned ON.

Instruction error flag Address Cause
Instruction Processing Error Flag | A29508 | The ER Flag was turned ON.

Indirect DM/EM BCD Error Flag |[A29509 |The contents of a DM/EM word wasn’t
BCD when BCD was required for indi-
rect addressing.

lllegal Access Error Flag A29510 | Attempted to access part of memory
that is off-limits from the program.

If this setting is OFF (0), PLC operation will continue after one of these errors.
If this setting is ON (1), PLC operation will stop after one of these errors.

Minimum Cycle Time Set the minimum cycle time to a non-zero value to eliminate inconsistencies in
I/O responses. This setting is effective only when the actual cycle time is
shorter than the minimum cycle time setting. If the actual cycle time is longer
than the minimum cycle time setting, the actual cycle time will remain
unchanged.

Note The minimum cycle time setting cannot be changed while the CPU Unit is in
RUN or MONITOR mode. If the cycle time is increased, the peripheral device
servicing interval will be longer, slowing down the response to online editing
from peripheral devices or making it difficult to go online.

-

Fixed cycle time

|
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Watch Cycle Time If the cycle time exceeds the watch (maximum) cycle time setting, the Cycle
Time Too Long Flag (A40108) will be turned ON and PLC operation will be
stopped. This setting must be changed if the normal cycle time exceeds the
default watch cycle time setting of 1 s.

Note The watch cycle time setting cannot be changed while the CPU Unit is in RUN
or MONITOR mode.

' Watch Cycle ! ! L
! Time ' Wat_f_?m%ycle i Watch Cycle | |
| , ; Time O
Watch by v A ' 7 S ' }:
Time Actual Cycle  Actual Cycle Actual Cycle |
Time Time Time i
1 |
OVER |
Cycle Time @]
Too Long Flag
A40108 y
CPU Unit operation is
stopped.

Note The default value for the watch cycle time is 1 s (1,000 ms).

Fixed Peripheral Servicing This setting determines whether the peripheral servicing for the following pro-
Time cesses is performed with the default settings (4% of the cycle time) or all
together in a fixed servicing time.

Exchange data with Special I/O Units when necessary

Exchange data with CPU Bus Units when necessary

Exchange data with peripheral port

Exchange data with serial communications ports

Service file access operations (Memory Card)
Peripheral servicing is performed at the end of the cycle, just after I/O refresh-
ing.

Power ON

!
Initialization

------ —

Common processes

Program execution

(Tasks executed
Cycle in order)

time ]
1/0 refreshing

i
Peripheral servicing
......

340



Explanations of PLC Setup Settings Section 7-2

Note

Power OFF Interrupt Task

Power OFF Detection
Delay Time

Note

The following table shows a breakdown of the peripheral servicing time.

Peripheral servicing time Default value Setting range
Event service time for 4% of the previous Uniform servicing time in ms:
Special I/O Units cycle’s cycle time 0.0 to 25.5 ms in 0.1-ms units
Event service time for Same as above.

CPU Bus Units

Event service time for Same as above.

peripheral port

Event service time for Same as above.

RS-232C port

File access service time for | Same as above.

Memory Card

The default value for each servicing process is 4% of the last cycle’s cycle
time.

In general, it is recommended that the default value be used. Set a uniform
servicing time only when peripheral servicing is being delayed because each
service process is being spread over several cycles.

1. When the peripheral servicing time is set to a time longer than the default
value, the cycle time will also be longer.

2. The fixed peripheral servicing time setting cannot be changed while the
CPU Unit is in RUN mode or MONITOR mode.

3. Use the Peripheral Servicing Priority Mode to give priority to servicing pe-
ripheral over program execution.

This setting determines whether or not a power OFF interrupt task will be exe-
cuted when a power interruption is detected. (When this setting is set to 0, the
regular program will just stop when a power interruption is detected.)

The power OFF interrupt task will be stopped when the power hold time (pro-
cessing time after power interrupt + power OFF detection delay time) has
elapsed. The maximum power hold time is 10 ms.

When a power OFF detection delay time has to be set, be sure that the power
OFF interrupt task can be executed in the available time (10 ms — power OFF
detection delay time).

The power OFF interrupt task setting cannot be changed while the CPU Unit
is in RUN mode or MONITOR mode. This setting is not supported when the
CJ1W-PD022 Power Supply Unit is mounted. (Refer to Power OFF Operation
on page 451.)

This setting determines how much of a delay there will be from the detection
of a power interruption (approximately after the power supply voltage drops
below 85% of the rated value) until a power interruption is established and the
regular program is stopped. The setting can be between 0 and 10 ms.

It takes a maximum of 10 ms for the internal 5-V DC power supply to drop to
0V DC after the initial power interrupt detection time. Extend the time until
detection of a power interruption when momentary interruptions in a bad
power supply are causing PLC operation to stop.
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Note The power OFF detection delay time setting cannot be changed while the

100 V
R

Power Interrupt Detection Time

AC power supply: 10 to 25 ms

(not consistent)

Note

Special I/0 Unit Cyclic
Refreshing

Note

342

CPU Unit is in RUN mode or MONITOR mode. This setting is not supported
when the CJ1W-PD022 Power Supply Unit is mounted. (Refer to Power OFF
Operation on page 451.)

i : Time
Power interrupt  :Power OFF,
detection time | detection !

1 delay time!
:.—.E 0to 10 ms!
1 : ]

Regular program

Stop 2

The execution time for the power OFF interrupt task must be less than the
maximum time available, namely: 10 ms — power OFF detection delay time.
Refer to 10-3 Power OFF Operation for details on CPU Unit operation when
power is turned OFF.

When a Special /0 Unit will be refreshed in an interrupt task by IORF(097) or
FIORF(225) (CJ1-H-R CPU Units only) or data will be read from or written to a
Special I/0 Unit in an interrupt task using IORD (222) or IOWR (223), always
disable cyclic refreshing for that Unit with this setting.

If cyclic refreshing is not disabled and either of the following processes is exe-
cuted in an interrupt task, a non-fatal error will occur and the Interrupt Task
Error Flag (A40213) will turn ON.

* 1/O refreshing is executed using IORF(097) or FIORF(225) (CJ1-H-R
CPU Units only) for the same Special I/O Unit.

* Data is read or written to or from the memory area using IORD (222) or
IOWR(223) for the same Special I/O Unit.

Special I/0 Unit CPU Unit

These settings determine whether or not
data will be exchanged with the 10 words
allocated to each Special I/0O Unit in the
Spegcial Special I/0 Unit Area during cyclic /O
1/0 Unit refreshing.

Area

Whenever disabling a Special I/O Unit's cyclic refreshing, be sure that the I/O
for that Unit is refreshed with IORF(097) or FIORF(225) (CJ1-H-R CPU Units
only) in the program at least every 11 seconds during operation. A CPU Unit
service monitoring error will occur in the Special I/O Unit if it is not refreshed
every 11 seconds.



SECTION 8
I/0 Allocations

This section describes 1/O allocations to Basic I/O Units, Special I/O Units, and CPU Bus Units, and data exchange with
CPU Bus Units.
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8-1

8-1-1
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I/O Allocations

With a CJ-series PLC, the CPU Unit can automatically allocate 1/0 words to
the Basic I/O Units that are started and start operation automatically when the
power supply is turned ON. Words will be allocated to Special I/O Units and
CPU Bus Units according to the unit numbers set on the Units.

To help prevent troubles from occurring when adding Units or when the wrong
Unit is mounted, I/O tables can also be registered in the CPU Unit. (Refer to 8-
2 Creating I/O Tables for details.)

Unit Types

Memory is allocated differently to Basic 1/0O Units, Special I/O Units, and CJ-
series CPU Bus Units.

Basic 1/0 Units
/

)

\_

I/O Area
CIO 0000 to CIO0079
Words are allocated as required
by each Unit in sequence to
Units in the order they are
connected.

Allocations

Note: The first word on each Rack can be set from the CX-
Programmer to an address between CIO 0000 and
CIO 0999 to change the default setting
(consecutively from CIO 0000).

Special I/0O Unit Area

CIO 2000 to CIO 2959

Words are allocated ten at a
time to each Unit according to
unit number.

Allocations

Note: The maximum total number of Units
that can be connected is 40, which means the
maximum number of Special I/O Units is 40.

CPU Bus Unit Area

CIlO 1500 to CIO 1899

Words are allocated 25 at a time
to each Unit according to unit
number.

Allocations
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8-1-2

I/0 Allocation

Note

I/0 Allocation to Basic I/O

Units

If /0 tables are not registered in a CJ-series CPU Unit, the CPU Unit will
automatically allocate 1/0 words to the Basic I/0O Units that are mounted each
time the power supply is turned ON and then operation will start. This is called
automatic I/0O allocation at startup (see note). This is the default setting for the
CJ-series CPU Units and it results in the allocations described in this section.

When using automatic I/O allocation at startup, the words allocated to Units
may disagree with the words used for them in the program if a Unit is added or
removed from the PLC. Be sure not to add or remove Units without checking
the program and be sure to always replace Units with the same type of Unit
and with the same number of I/O.

CJ-series Basic I/0 Units are allocated words in the 1/0 Area (CIO 0000 to
CIO 0079) and can be mounted to the CPU Rack or Expansion Racks.

Refer to 2-4 I/0 Units for more details on the available Basic I/0O Units.

m Word Allocations

Note

Basic 1/0 Units on the CPU Rack

Basic I/O Units on the CPU Rack are allocated words from left to right starting
with the Unit closest to the CPU Unit. Each Unit is allocated as many words as
it requires.

Units that have 1 to 16 I/O points are allocated16 bits and Units that have 17
to 32 I/0O points are allocated 32 bits. For example, an 8-point Unit is allocated
16 bits (1 word) and bits 00 to 07 of that word are allocated to the Unit's 8
points.

| 10 /O Units max. ~ —|

p CPU Rack
= o |CIO | | m

o | & |0000] %

2| S T ; g

< = ’ (0]

c ) -

3.

Example 1

The following example shows the 1/O allocation to 5 Basic I/O Units in the
CPU Rack.

From the left —» 1 P 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

nun Addng Jemod
N Ndo

Basic I/0 Units in Expansion Racks

I/0 allocation to Basic 1/0 Units continues from the CJ-series CPU Rack to the
CJ-series Expansion Rack connected to the CJ-series 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 CJ-series CPU Rack.
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Example

The following example shows the 1/O allocation to Basic I/O Units in the CPU
Rack and two CJ-series Expansion Racks.

From the left— 1 2 3 4 5

CPU Rack
IN IN | IN [OUT|OUT
16 pt (32 pt|64 pt| 16 pt|32 pt

wn Nndo

0000{0001{0003|0007|0008
0002| to 0009
0006

nun Alddng Jemod

From the left 1 2 3

Expansion Rack
IN IN |OUT
16 pt|32 pt| 8 pt

0010|0011|{0013
0012

From the eft\l 1 2 3

l IN | IN [OUT

nwun Alddng Jemod

Expansion Rack

16 pt|32 pt| 16 pt

0014(0015{0017
0016

wun Alddns Jemod

I/O Allocation to Special Each CJ-series Special I/0 Unit is allocated ten words in the Special I/0 Unit

I/0 Units Area (CIO 2000 to CIO 2959) according the unit number set on the Unit. Spe-
cial I/0 Units can be mounted to the CJ-series CPU Rack or CJ-series Expan-
sion Racks.

Refer to 2-4 I/O Units for more details on the available Special I/0 Units.

m Word Allocations

The following table shows which words in the Special I1/0O Unit Area are allo-
cated to each Unit.

Unit number Words allocated
0 CIO 2000 to CIO 2009
1 ClO 2010 to CIO 2019
2 CIlO 2020 to CIO 2029
15 ClO 2150 to CIO 2159
95 CIlO 2950 to CIO 2959

Special I/0 Units are ignored during I/O allocation to Basic 1/0 Units. Positions
containing Special I/O Units aren’t allocated any words in the 1/0O Area.
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Example
The following example shows the I/O word allocation to Basic 1/0 Units and
Special I/0 Units in the CPU Rack.

0 1 2 3 4

>

g o IN [Bpeciall OUT [Speciall OUT

e 9 |1ept| VO |16pt]| VO |32pt

(cfJ = glnét cIO g?(g CIO

ClO

3 S |00 2900 | 0001 [ 2910 f 0002

< - (o) to CIO

c 2009 2019 | 5603

=)
Slot Unit Words Words allocated Unit Group

required number

0 CJ1W-ID211 16-point DC Input Unit 1 CIlO 0000 Basic 1/0 Unit
1 CJ1W-ADO081 Analog Input Unit 10 CIO 2000 to CIO 2009 0 Special I/0O Unit
2 CJ1W-0OD211 16-point Transistor Output Unit |1 CIO 0001 Basic I/0O Unit
3 CJ1W-TCO001 Temperature Control Unit 20 CIO 2010 to CIO 2029 1 Special I/0O Unit
4 CJ1W-0OD231 32-point Transistor Output Unit |2 CIO 0002 and CIO 0003 |--- Basic I/0 Unit

I/0 Allocation to CPU Bus Each CJ-series CPU Bus Unit is allocated 25 words in the CPU Bus Unit Area
Units (CIO 1500 to CIO 1899) according the unit number set on the Unit. CJ-series
CPU Bus Units can be mounted to the CJ-series CPU Rack or CJ-series

Expansion Racks.

m Word Allocation
The following table shows which words in the CJ-series CPU Bus Unit Area
are allocated to each Unit.

Unit number Words allocated
0 ClO 1500 to CIO 1524
1 CIO 1525 to CIO 1549
2 ClO 1550 to CIO 1574
15 ClO 1875 to CIO 1899

CPU Bus Units are ignored during 1/O allocation to Basic I/0O Units. Positions
containing CJ-series CPU Bus Units aren’t allocated any words in the 1/O
Area.

347



1/0 Allocations

Section 8-1

Example

The following example shows the I/O word allocation to Basic 1/0 Units, Spe-
cial I/0 Units, and CPU Bus Units in the CPU Rack.

0 1 2 3 4
9 .
cé) IN [Speciall CPU | OUT | CPU
> 16pt| VO | Bus | 16 pt| Bus
= 3 unit | Unit Unit
@ c CIO CIO
he] c CIO | CIO | 1500] CIO | 1525t
s S | 0000 [ 2000| to |0001]| o
s = o | 1524 1549
3. 2009
Slot Unit Words Words allocated Unit Group
required number
0 CJ1W-ID211 16-point DC Input Unit 1 CIO 0000 Basic I/0O Unit
1 CJ1W-ADO081 Analog Input Unit 10 CIO 2000 to 0 Special I/0O Unit
ClO 2009
2 CJ1W-SCU41 Serial Communications Unit 25 CIO 1500 to 0 CPU Bus Unit
ClO 1524
3 CJ1W-0OD211 16-point Transistor Output Unit |1 CIO 0001 Basic I/0O Unit
4 CJ1W-CLK21 Controller Link Unit 25 CIO 1525 to 1 CPU Bus Unit
ClO 1549
Data Area Allocations for Built-in I/0 (CJ1M CPU Units Only)
1/0 Code o | vt | mn2 | ms [ na [ ns [ ine | N7 [ N | INe | outo | outt | out2 | outs | outs ouTs
Address CIO 2960 CIO 2961
Bit 00 01 02 03 04 05 06 07 08 09 00 01 02 03 04 05
Inputs General- | General- | General- | General- | General- | General- | General- | General- | General- | General- | General-
purpose | purpose | purpose | purpose | purpose | purpose | purpose | purpose | purpose | purpose | purpose
inputs input 0 input 1 input 2 input 3 input 4 input 5 input 6 input 7 input 8 input 9
Interrupt | Interrupt | Interrupt | Interrupt | Interrupt
inputs input 0 input 1 input 2 input 3
Quick- Quick- Quick- Quick- Quick-
response | response | response | response | response
inputs input 0 input 1 input 2 input 3
High- High- High- High- High- High- High-
speed speed speed speed speed speed speed
counters counter | counter counter1 | counter1 | counter0 | counterO
1 0 (phase- (phase- (phase- (phase-
(phase- (phase- A, incre- B, decre- | A, incre- B, decre-
Zlreset) Z/reset) ment, or ment, or ment, or ment, or
count direction | count direction
input) input) input) input)
Out- General-purpose Gen- Gen- Gen- Gen- General- General-
puts outputs eral-pur- | eral-pur- | eral-pur- | eral-pur- | purpose purpose
pose pose pose pose output 4 output 5
output O | output 1 | output2 | output 3
Pulse | CW/CC Pulse Pulse Pulse Pulse
out- W out- outputO | outputO | output1 | output1
puts | puts (CW) (ccw) | (cw) (CCW)
Pulse + Pulse Pulse Pulse Pulse
direction outputO0 | output1 | outputO | output1
outputs (pulse) (pulse) (direc- (direc-
tion) tion)
Variable PWM(891) | PWM(891)
duty ratio output 0 output 1
outputs (See note)
Origin search Origin Origin Origin Origin Origin Origin Origin Origin
search0 | search0 | search1 | search1 | searchO [ search1 search 0 search 1
(Origin (Origin (Origin (Origin (Posi- (Posi- (Error (Error
Input Proxim- Input Proxim- | tioning tioning Counter Counter
Signal) ity Input | Signal) ity Input | Com- Com- Reset Reset
Signal) Signal) pleted pleted Output) Output)
Signal) Signal)
Note PWM(891) output1 cannot be used on the CJ1M-CPU21.
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8-1-3 Precautions when Using Memory Cards

With CJ-series CPU Units with unit version 2.0 or later, the 1/O allocation
method used to create the CPU Unit's 1/O table (automatic 1/O allocation at
startup or user-set I/O allocation) is recorded in the parameter file for auto-
matic transfers at power ON (AUTOEXEC.STD). When automatic transfer at
power ON is executed from the Memory Card, the recorded method is auto-
matically detected and used to allocate I/O automatically at power ON or ver-
ify the I/O table.

The descriptions below explain the two different methods used to create the
I/O table by the CPU Unit that creates the parameter file for automatic trans-
fers at power ON (AUTOEXEC.STD).

¢ Automatic Allocation at Startup (See note.)
The 1/O tables in the parameter file for automatic transfer at power ON in
the Memory Card are disabled and 1/O is allocated using automatic I/O
allocation at startup based on the Units actually mounted in the PLC.

* User-set I/O Allocations
The I/O tables in the parameter file for automatic transfer at power ON in
the Memory Card are enabled, and the CPU Unit compares and verifies
the 1/O table with the Units actually mounted in the PLC.

Note With automatic I/O allocation at startup, 1/O tables are not created in advance

Office

and 1/O allocations are automatically made to the Basic I/O Units that are
actually mounted each time the power supply is turned ON.

Remote site

Create program files for automatic transfer Units mounted. /O is allocated according to settings in mounted Units.
at power ON (AUTOEXEC.OBJ) and

parameter files for automatic transfer ﬁl
at power ON (AUTOEXEC.STD).

CX-Programmer

CJ1-H, CJ1M CPU Unit
Ver. 2.0 or later Automatic I/0O Allocation at Startup

Program file for automatict
J transfer at power ON

4 NE (AUTOEXEC.OBJ)
Match

_>D—>I:|I:|

Program file for automatic

transfer at power ON
(AUTOEXEC.OBUJ)

(See note.) Parameter file for automatic
Memory Card transfer at power ON
(AUTOEXEC.STD)
. Records allocation method in
CJ1-H, CJIM CPU Unit parameter file for automatic
0 Ver. 2.0 or later transfer at power ON
0 ) ) (AUTOEXEC.STD)
Automatic I/O Allocation at Startup

Parameter file for automatic «—

transfer at power ON Units not mounted. Note: The parameter file for automatic transfer at power ON

(AUTOEXEC.STD)

(AUTOEXEC.STD) is present, but I/O is allocated by the /0
allocations in the mounted Units.

m Previous CPU Units (Pre-Ver. 2.0 CPU Units)

With earlier versions of the CJ-series CPU Units, there wasn't a function that
recorded in the AUTOEXEC.STD parameter file which method was used to
create the CPU Unit's 1/O tables. The user-set 1/O allocation method was
automatically used in the parameter file when an automatic transfer at startup
was executed from the Memory Card, and I/O was allocated according to the
I/O tables in the parameter file and the /O tables verified against the Units
actually mounted in the PLC. If a parameter file for automatic transfer at power
ON was created using the automatic I/O allocation at startup method in an
office with the CX-Programmer connected online to the CPU Unit without any
IO Units connected, an 1/O setting error would occur when the Memory Card
was mounted to a CPU Unit and the power supply was turned ON.
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Office

Create program files for automatic

Remote site

Units are mounted

transfer at power ON I I/0 not allocated according to settings in mounted Units.
(AUTOEXEC.OBJ) and parameter ) )
files for automatic transfer at User-set I/O allocation
power ON (AUTOEXEC.STD). O Program file for automatic
0 I B/ transfer at power ON
CX-Programmer . ry (AUTOEXEC.OBJ)
) Mis-match ~Parameter file for automatic
Mail (See note.) transfer at power ON
Memory Card (AUTOEXEC.STD)

Program file for automatic
transfer at power ON
(AUTOEXEC.OBJ)

Parameter file for automatic

transfer at power ON
(AUTOEXEC.STD)

. . Note: The parameter file for automatic transfer
CJ-series CPU Unit / at power ON (AUTOEXEC.STD) is

present, and this file is used to allocated
1/0 instead of the 1/O allocations in the

]
[] | Automatic I/0 allocation at startup

<— Units not mounted. mounted Units.

To solve this problem, the CX-Programmer had to be connected to the CPU
Unit onsite to recreate the I/O tables or to delete the I/O tables to enable using
the automatic 1/O allocation at power ON method.

8-2 Creating I/O Tables

Although the automatic 1/O allocation at startup method can be used for CJ-
series PLCs, I/O tables must be created and transferred to the CPU Unit in
cases like the following:

» To provide a record of the current Unit configuration to prevent it from
being changed.

* To reserve words for future use when Units are added to the PLC.

* To set the first word on the CPU Rack or Expansion I/O Racks.

* To allocate specified words to specific Units.

Once I/O tables are transferred to the CPU Unit, it saves them at the 1/O allo-
cation status, and each time the power supply is turned ON, the CPU Unit
compares the contents of the 1/O tables with the Units actually mounted to
verify the Unit configuration. Operation starts when the Unit configuration is
verified, but a fatal error occurs if a discrepancy is found.

When a Memory Card is used, the I/O tables are saved as one of the parame-
ter files and can be used as a parameter file for automatic transfer at power
ON.

8-2-1 Creating, Editing, and Transferring I/O Tables
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When the CX-Programmer or a Programming Console is used to create 1/0
tables in the CPU Unit, the CPU Unit will check Unit connections when the
power supply is turned ON and then start operation. There are two ways to
register the 1/O tables in the CPU Unit: Create them according to the Units
actually connected in the PLC by using the online I/O table creation operation
from the CX-Programmer or a Programming Console, or edit the I/O tables
offline on the CX-Programmer and then transfer them to the CPU Unit.
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User-set I/O Allocations
Creating 1/O Tables Editing and Downloading I/O Tables

~ CX-Programmer
CX-Programmer Programming Console

Units connected \:l OR s \:l

oo
when power is turned '’
oo
oo

ON are registered in
CPU Unit. LJ

Edited I/O tales

oooo
oo oo

I —— Operation performed to
create 1/O tables. ‘ CPU T;Z)C:(G t Input Unit
< pt Input Uni
Down- 01 16pt Input Dummy
_ loading 02 32pt Output Unit
Registered I/O tables Rack 01
Registered 1/0O tables ‘

Transferring Parameter File to CPU Unit

. File memory (Memory
I/0 tables in
parameter file C2'd 0" EM Area)

CPU Rack

00 16pt /
01 ]
02 I
Rack 01

Fy

Registered I/O tables

8-2-2 Procedures for Registering I/0 Tables

I/O Table Registration with Use the following procedure to register the 1/O tables with the CX-Program-
CX-Programmer mer.

1,2,3... 1. Double-click IO Table in the project tree in the main window. The 1/0 Table
Window will be displayed.
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 I/O
tables.

The I/O tables can also be edited offline and then transferred to the CPU Unit.

1,2,3... 1. Double-click IO Table in the project tree in the main window. The 1/0 Table
Window will be displayed.

2. Double-click Rack to be edited. The slots for the selected Rack will be dis-
played.

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 Op-
tions - Transfer to PLC.

I/O Table Registration with A Programming Console can be used to automatically register the 1/O tables

a Programming Console in the CPU Unit according to the Units actually mounted in the PLC. With a
Programming Console, words cannot be reserved and first words cannot be
set for Racks or slots. Use the following procedure to create 1/O tables with a
Programming Console.

BEE
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B

'

3,

Unit Check

When this method is used, the registered I/O tables are compared with the
actual I/O at startup. If they do not agree, A40110 will turn ON to indicate an
I/O setting error and operation will not be possible.

Checking I/0O Allocation Status

The 1/O allocation status can be checked in A260. If A260 contain 0000 hex,
automatic I/O allocation at startup is being used. If A260 contains BBBB hex,
user-set I/O allocations are being used.

Address

Name

Contents

A260 I/O Allocations Status | 0000 hex: Automatic I/O Allocation at Startup

BBBB hex: User-set I/O Allocation

m Changes in I/O Allocation Status

Default setting:

Automatic I/0O Allocation at Startup

at Startup
(A260: 0000 hex)

I/O tables deleted from CPU Unit
using the CX-Programmer

(A260: BBBB hex)

— " User-set I/O Allocations

Automatic I/0 Allocation

I/O tables are created every time power is turned
ON based on Units actually connected in PLC.

I/O tables are not verified.

1/O tables created from Programming Device
1/0 tables downloaded from CX-Programmer
Parameter file (.STD) transferred to CPU Unit

........ Operation is performed according to the I/O tables
transferred to the CPU Unit using one of the above
three methods.

The registered /O tables are verified against the 1/0
Units that are actually connected in the PLC.

You cannot return to automatic 1/O allocation at startup by using the Program-
ming Console. To return to automation I/O allocation, the I/O tables must be
deleted from the CPU Unit using the CX-Programmer. When the 1/O tables
are deleted, all settings for first words for Racks will also be deleted.

Precautions when The I/O allocation status will change when one of these three operations are
Changing I/0 Allocation performed.
Status 1. Automatic transfer at startup
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2. Parameter file transferred by user operation
3. Simple backup/recovery operations
The I/O allocation status changes are described below.

1. 1/0 Allocation Status Changes due to Automatic Transfer at Startup

The 1/O allocation status depends on the unit versions of the source and des-
tination CPU Units when using a single CJ-series CPU Unit to create parame-
ter files for automatic transfer at startup (AUTOEXEC.STD), save them in the
Memory Card, and then automatically transfer them to another CJ-series CPU
Unit at startup. The changes to I/O allocation status for different unit version
combinations is shown in the following table.

Original I/O

Source CPU Unit Destination CPU Unit

allocation status

Unit version of CPU Unit to which files for automatic
transfer at startup will be sent

Pre-Ver. 2.0 Unit Ver. 2.0 Unit Ver. 3.0 or
later

CPU Unit’s unit Pre-Ver. 2.0 Automatic alloca- | Switches to user- | (Same) automatic | Switches to user-
version used to tion specified allocation specified
create files for User-specified (Same) User- Switches to auto- | (Same) User-
automatic transfer specified matic allocation | specified
at startup (See note 1.)

Unit Ver. 2.0 Automatic alloca- | Switches to user- | (Same) automatic | Switches to user

tion

specified

allocation

operation

User-specified

(Same) User-specif

ied

Unit Ver. 3.0 or
later

Automatic alloca-
tion

Switches to user-
specified

(Same) Automatic

allocation

(Same) Automatic
allocation

User-specified (Same) User-specified

Note 1. When files for automatic transfer at startup (AUTOEXEC.STD) are created
and saved in a Memory Card using user-specified 1/O allocations with a
pre-Ver. 2.0 CJ-series CPU Unit, the system will automatically switch to au-
tomatic I/O allocation at startup if the data is automatically transferred from

the Memory Card.

2. When files for automatic transfer at startup (AUTOEXEC.STD) are created
and saved in the Memory Card using a CJ-series CPU Unit with unit ver-
sion 2.0, the I/O allocation status will switch automatically to user-specified
I/O allocations if the data is automatically transferred from the Memory
Card to a CJ-series CPU Unit with unit version 3.0 or later.
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2. 1/0 Allocation Status Changes Due to Transfer of Parameter Files

Source CPU Unit

Original I/O
allocation status

Destination CPU Unit

Unit version of CPU Unit to which parameter files will be

tion

specified

transferred
Pre-Ver. 2.0 Unit Ver. 2.0 Unit Ver. 3.0 or
later
CPU Unit’s unit Pre-Ver. 2.0 Automatic alloca- | Switches to user- | (Same) automatic | Switches to user-
version used to tion specified allocation specified
create parameter User-specified (Same) User- Switches to auto- | (Same) User-
files specified matic allocation | specified
(See note 1.)
Unit Ver. 2.0 Automatic alloca- | Switches to user- | (Same) automatic | Switches to user

allocation

operation

User-specified

(Same) User-specif

ied

Unit Ver. 3.0 or
later

Automatic alloca-
tion

Switches to user-
specified

(Same) Automatic
allocation (See

(Same) Automatic
allocation

note 3.) and an I/O
setting error
occurs.

(Same) User-specified

User-specified
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Note

1. When parameter files (.STD) are created and saved in a Memory Card us-
ing user-specified 1/0O allocations with a CJ-series CPU Unit with unit Ver.
2.0, the system will automatically switch to automatic 1/O allocation at star-
tup if the parameter file is transferred from the Memory Card using by a
user operation.

2. When parameter files (.STD) are created and saved in the Memory Card
using automatic I/O allocation at startup with a CJ-series CPU Unit with
unit version 2.0, the 1/O allocation status will switch automatically to user-
specified I/O allocations if the parameter file is transferred from the Mem-
ory Card to a CJ-series CPU Unit with unit version 3.0 or later.

3. An I/O setting error will occur if a parameter file (.STD) created and saved
in a Memory Card using a CJ-series CPU Unit with unit Ver. 3.0 or later is
transferred from the Memory Card using a CJ-series CPU Unit with unit
Ver. 2.0 and user-specified 1/0O allocations. The 1/O setting error will occur
after the parameter file is transferred. If this error occurs, cycle the power
and clear the error.

3. 1/0 Allocation Status Changes Due to Backup/Restore Operations

The 1/O allocation status depends on the unit versions of the source and des-
tination CPU Units when using a single CJ-series CPU Unit to create backup
parameter files (BKUP.STD), save them in the Memory Card, and then back
up or restore them to another CJ-series CPU Unit. The changes to /O alloca-
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tion status for different unit version combinations are shown in the following
table.

Source CPU Unit

Unit version of
CPU Unit at the
backup source

Original I/O Destination CPU Unit
allocation status Unit version of CPU Unit at the backup/restore
destination
Pre-Ver. 2.0 Unit Ver. 2.0 Unit Ver. 3.0 or
later

Pre-Ver. 2.0 Automatic alloca- | (Same) automatic allocation

tion

User-specified (Same) User- Switches to auto- | (Same) User-

specified matic allocation. specified

Unit Ver. 2.0 Automatic alloca- | (Same) automatic allocation

tion
User-specified

(Same) User-specified

Unit Ver. 3.0 or
later

Automatic alloca-
tion
User-specified

(Same) automatic allocation

(Same) User-specified

8-3 Allocating First Words to Slots and Reserving Words

Word Allocations

The first word allocated to a slot on any Rack can be set with the CX-Pro-
grammer’s 1/O table edit operation regardless of the position of the slot. This
feature can be used whenever it's necessary to control allocations to specific
Units regardless of the position of the Unit to group allocated I/O words by
device or circuit or to prepare for future changes to or additions of I/O Units for
system design changes.

When setting first words for 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 slot in the group and con-
tinuing left to right allocating consecutive words to each Unit until the next
group (i.e., until the next Unit for which a first slot word is set). The next group
can start on the same Rack or on a following Rack.
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Example: Setting the First Words for Racks

In this example, a first slot word has been set in the middle of each Rack. For
simplicity, only 16-bit Units have been used.

Group 00 set for first Group 01 set for first
slot word of CIO 0000 slot word of CIO 0200

lo 1 2 3/4
Al 14

ClIO | CIO | ClO | CIO |CIO
0000 | 0001 {0002 (0100 |0101

Rack number 0 CPU Rack

CPU Unit
Power Supply Unit

Group 02 set for first slot word of CIO 0200
o 1 2/ 3 4
4

CIO | CIO| CIO |[Empy | CIO
0102 | 0103| 0200 0201

CS Expansion Rack

Power Supply Unit

Group 083 set for first slot word of CIO 0300
0o 1 2/ 3 4

CIO (CIO |CIO [ CIO | CIO

CS Expansion

0202 (0203 |0300 |0301 | 0302 §> Rack
I g
| @
)
=
g
First Slot Word Settings
Group Rack Slot Word
00 CPU Rack 00 CIlO 0000
01 CPU Rack 03 ClO 0100
02 Rack 1 02 ClO 0200
03 Rack 2 02 CIlO 0300

Note 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

First slot words can be set from the CX-Programmer. These settings are not
possible from a Programming Console.

Note For CJ1-H CPU Units, an indication of whether or not the first rack words have
been set will be displayed on a Programming Console.

Use the following procedure to set the first rack words.
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1,2,3.. 1.

Select the Rack/Slot Start Addresses from the Option Menu on the 1/O
Table Window. The following dialog box will be displayed.

" Rack Start Addresses Settings
(* Slot Start Addresses Settings!

’rStart Addresses Setttings

[ oc 1|

Cancel |

Select the Slot Start Addresses Settings Option and click the OK Button.

In the dialog box that will appear, set the first word for slot 00 on the CPU
Rack.

Add Edit

Delete |

o T

Cancel |

4. To change the setting from CIO 0000, click the Edit Button. The follow di-

alog box will appear.

Edit Slot Start Address =

Group 01 Slot Start Address

Slot

Start Address

Cancel |

5. Set the desired word and click the OK Button.
6. To set slot first words for other groups, click the Add Button and make the

appropriate settings for the Rack, slot, and word.

Up to 64 groups can be set for the CS/CJ-series CPU Unit Ver. 2.0. Only 8
groups can be set for the CS/CJ-series CPU Unit Ver. 1.0

Setting Setting range Default Remarks
Group 00 to 63 00 Groups numbers are allocated
automatically in the order the
groups are displayed and set.
Rack CPU Rack CPU Rack Group 00 always starts at slot 00
(“MainRack”) on the CPU Rack.
Racks 1to 7
Slot 00 to 99 0
First word 0 to 999 0 ---
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Precautions in Setting First Slot Words

When the I/O tables are edited, the CX-Programmer checks for any duplica-
tions in word allocations caused by first word settings. It is conceivable, how-
ever, that duplications in word allocations could occur after the I/O tables have
been registered, e.g., as the result of replacing a 1-word Unit with a 2-word
Unit. In this case the extra word needed by the new Unit would still also be
allocated to the next Unit.

When the PLC is turned ON, the CPU Unit checks the registered I/O tables
against the actual Units mounted to the PLC. If there are any duplications, and
error will occur and it will be no longer possible to edit the 1/O tables. If this
happens, the 1/O tables will have to be deleted and recreated or retransferred
from a Programming Devices.

8-4 Allocating First Words to Racks

Word Allocations
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Note

In the CJ-series PLCs, the first word allocated to each Rack can be set with
the CX-Programmer’s 1/O 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.

The first words for Racks cannot be set at the same time as the first words for
slots.

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 allocated to empty slots.

For Racks in which the first word address has not been set, words are allo-
cated in rack-number order (lowest to highest) continuing from the last word
allocated to the previous rack and starting with CIO 0000 on the first Rack for
which the first word is not set.
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Example: Setting the First Words for Racks

First Rack word set to CIO 0100.

0 1 2 3 4
CPU Rack
(Rack 0) Y % 3 ClO | Clo CIO ClO | ClO
s c o 0100 | 0101 0102 | 0103 | 0104
(o]
% c e}
(%) z =
S = S
T
c = e e e e
]
First Rack word set to CIO 0120.
oy 1 2 3
Rack 1 b 5 clo | clo | clo | clo
H s 0200 | 0201 | 0202 | 0203
e 3
3 ®
< c
c 3.
3. -
First Rack word not set (automatic allocation from CIO 0000).
0 1 2 3 4
Rack 2 5
g = |co |cio | cio| cio|co
@ § 0000 0001 0002 0003 | 0004
%) &
£ 8
=2 c
< .
: » T //% //% //% /$
3. 2 2 2 2
T
I
First Rack word set to CIO 0140.
0 l 1 2 3 4
Al
Rack 3 =
3 o | Clo Clo | ClO CIO ClO
g 5 0140 0141 0142 0143 0144
= @
(%) = ./ / /
c o s
< c / % Vv .
c =) ) / S, .
3. - ,' /// /| /// / // ///

Rack First Word Settings

Rack First word
CPU Rack CIO 0100
Rack 1 CIO 0120
Rack 2 0000
Rack 3 0140

Note Rack numbers (0 to 3) are fixed according to the order that the Racks are
physically connected with cable. The CPU Rack is always Rack 0 and the
other Racks are, in order, Racks 1 to 3. These numbers cannot be changed.

Setting First Rack Words from the CX-Programmer
The first word allocated on each Rack can be set from the CX-Programmer.
These settings are not possible from a Programming Console.

Note For CJ1-H CPU Units, an indication of whether or not the first rack words have
been set will be displayed on a Programming Console.

Use the following procedure to set the first rack words.
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1,2,3.. 1.

Select the Rack/Slot Start Addresses from the Option Menu on the 1/O
Table Window. The following dialog box will be displayed.

(+ Rack Start Addresses Settings
" Slot Start Addresses Settines

’rStart Addresses Setttings

F— B Gancel |

Select the Rack Start Addresses Settings Option and click the OK Button.

In the dialog box that will appear, remove the checkmarks from the settings
disabling the first rack word settings and set the address of the first words
for the CPU Rack and Expansion Racks (1 to 7).

Main Rack

Rack 1

¥ Irvalid

S

Rack 2 ¥ Twalid

Rack 3

=

¥ Irvalid

Ll

Rack 4 ¥ Twalid

Rack & ¥ Twalid

Rack 6

S

¥ Irvalid
Rack 7

=

¥ Irvalid

Ll

oK I Cancel |

Setting Setting range Default Remarks

Rack Start Address |0 to 900 0 Same for all Racks

Invalid Selected or cleared | Selected (invalid)

4.

Note 1.
2.

Click the OK Button.

Up to 3 Racks can be set for any CPU Unit model.

Although the CX-Programmer window will display 7 Racks, only 3 Racks
can be set for the CJ1.

Confirming First Rack Word Settings on a Programming Console

With a CJ1-H/CJ1M CPU Unit, the Programming Console can be used to
check whether or not the first word has been set on a Rack. Use the following
procedure.

1,2,3.. 1.
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Press the FUN, SHIFT, and CH Keys to start the I/O table creation opera-
tion. If the first work for a Rack has been set, a message saying so will ap-
pear on the second line of the display.

l Il | CH I
FUN
u SHIFT] o | [

If nothing is displayed, then a first word has not been set.

Press the CHG Key, enter the password (9713), and then press the
WRITE Key to continue creating the 1/O tables, or press the CLR Key to
cancel the operation and return to the initial display.




Detailed Information on 1/0 Table Creation Errors

Section 8-5

Precautions in Setting Rack First Words

* Be sure to make first word settings so that allocated words do not overlap.
The first word setting for a rack can be any address from CIO 0000 to
CIO 0900. If the same word is allocated to two Racks, the I/O tables can-
not be created and the Duplication Error Flag (A26103) in the 1/0 Table
Error Information will turn ON.

* Always register the I/O table after installing an I/O Unit, after setting a rack
number, or after setting the first word allocation for a Rack. The I/O Table
Registration operation registers the 1/O words allocated to the Racks.

* I/O words will not be allocated to empty slots. If an 1/O Unit will be
installed later, reserve words for the empty slot by changing the 1/O table
with a Programming Device’s I/0 Table Change Operation.

* If the actual system configuration is changed after registering the I/O table
so that the number of words or I/O type does not match the 1/O table, an
I/O verification error (A40209) or 1/O setting error (A40110) will occur. A
CS-series CPU Bus Unit Setting Error (A40203) or Special 1/0 Unit Set-
ting Error (A40202) may occur as well.

* When a Unit is removed, words can be reserved for the missing Unit using
the I/O Table Change Operation. If a Unit is changed or added, all of the
words in the program following that Unit’s allocated words will be changed
and the 1/0 Table Registration Operation will have to be performed again.

8-5 Detailed Information on I/O Table Creation Errors

With a CJ1-H CPU Unit, the contents of A261 provides information on the Unit
causing the error whenever one occurs when creating the I/O tables from the
Programming Console or CX-Programmer. This information will make it easier
to find the Unit causing the problem with troubleshooting I/O tables. Refer to
SECTION 11 Troubleshooting for actual procedures.

I/0O Overflow Flag

02

ON: Overflow in maximum number of I/O points.
Turns OFF when /O tables are generated normally.

Duplication Error Flag

03

ON: The same unit number was used more than
once.

Turns OFF when /O tables are generated normally.

I/O Bus Error Flag

04

ON: I/O bus error
Turns OFF when /O tables are generated normally.

Special I/O Unit Error
Flag

07

ON: Error in a Special I/0 Unit
Turns OFF when /O tables are generated normally.

1/0 Unconfirmed Error
Flag

09

ON: I/O detection has not been completed.

Turns OFF when /O tables are generated normally.

Name Address Contents When At Setting
Word | Bit changing | startup | timing
ord =l to RUN
mode
CPU Bus Unit Setup | A261 |00 | ON: Error in CPU Bus Unit Setup Held Cleared | When I/O
Area Initialization Turns OFF when I/O tables are generated normally. tables are
Error Flag created

Note This function does not exist in CJ1-CPULIL] CPU Units.
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Data Exchange with CPU Bus Units Section 8-6

8-6 Data Exchange with CPU Bus Units

This section describes how data can be exchanged between Special I/0O Units
or CJ-series CPU Bus Units, and the CPU Unit.

8-6-1 Special I/0 Units
Special I/0 Unit Area

(/O Refreshing)

Data is exchanged each cycle during I/O refreshing of the Special I/O Unit
Area. Basically, 10 words are allocated to each Special /O Unit based on its
unit number setting. Refer to the operation manuals for individual Special I/O
Units for details.

The Special I/0 Unit Area ranges from CIO 2000 to CIO 2959 (10 words x 96
Units