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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 precautions can result in injury to people or dam-
age to property.

&DANGER Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury.

AWARNING Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury.

&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, however, in some Program-
ming Device displays to mean Programmable Controller.

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.

[J OMRON, 1999

All rights reserved. No part of this publication may be reproduced, stored in aretrieval 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.
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About this Manual:

This manual describes the installation and operation of the CS1W-AD041, CS1W-AD081, CS1W-
AD041-V1, CS1W-AD081-V1, CJ1IW-AD041-V1, CJIW-ADO081, and CJ1W-AD081-V1 Analog Input
Units; the CS1W-DA041, CS1W-DAO08V, CS1W-DA08C, CJ1W-DA021, CJ1W-DA041, CI1W-DA08Y,
and CJ1W-DAO8C Analog Output Units; and the CS1W-MAD44 and CJ1W-MAD42 Analog I/O Units.
This manual includes the sections described below.

The input function of CS/CJ-series Analog I/O Units converts analog sensor output to the digital format
and transmits it to CS/CJ-series PLCs. The output function converts digital data from the PLC to the
analog format for output.

Please read this manual and the other manuals related to the CS/CJ-series Analog 1/0O Units carefully
and be sure you understand the information provided before attempting to install and operate the
Units. The manuals used with the CS/CJ-series Analog I/O Units are listed in the following table. The
suffixes have been omitted from the catalog numbers. Be sure you are using the most recent version
for your area.

Name Cat. No. Contents
SYSMAC CS-series W339 Describes the installation and operation
CS1G/H-CPULI-EV1, CS1G/H-CPULIIH of the CS-series PLCs.
Programmable Controllers Operation Manual
SYSMAC CJ-series W393 Describes the installation and operation
CJ1G-CPULI], CI1G/H-CPULIH of the CJ-series PLCs.
Programmable Controllers Operation Manual
SYSMAC CS/CJ-series W394 Describes the programming methods
CS1G/H-CPULILI-EV1, CS1G/H-CPULILIH, CJ1G- required to use the functions of the CS/
CPUL], and CJ1G/H-CPULICIH CJ-series PLCs.
Programmable Controllers Programming Manual
SYSMAC CS/CJ-series W340 Describes the ladder diagram program-
CS1G/H-CPULILI-EV1, CS1G/H-CPULILIH, CJ1G- ming instructions supported by CS/CJ-
CPULIL], and CJ1G/H-CPULILIH series PLCs.
Programmable Controllers Instructions Reference Manual
SYSMAC CS/CJ-series w341 Provides information on how to program
CQM1H-PROO01-E, CQM1-PROO01-E, C200H-PRO27-E and operate CS/CJ-series PLCs using a
Programming Consoles Operation Manual Programming Console.
SYSMAC WS02-CXPLILI-E w414 Provides information on how to use the
CX-Programmer Operation Manual CX-Programmer, a programming device

that supports the CS/CJ-series PLCs.

Section 1 describes the features and system configurations of the CS/CJ-series Analog I/O Unit.
Section 2 explains how to use the CS1W-AD041(-V1)/081(-V1) Analog Input Units.

Section 3 explains how to use the CJ1W-AD041-V1/081(-V1) Analog Input Unit.

Section 4 explains how to use the CS1W-DA041/08V/08C Analog Output Units.

Section 5 explains how to use the CJ1W-DA021/041/08V/08C Analog Output Unit.

Section 6 explains how to use the CS1W-MAD44 Analog I/O Unit.

Section 7 explains how to use the CJ1W-MAD42 Analog I/O Unit.

Appendix A provides details on dimensions.

Appendix B gives programming examples.

Appendix C provides data memory coding sheets.

&WARNING Failure to read and understand the information provided in this manual may result in per-

sonal injury or death, damage to the product, or product failure. Please read each section
in its entirety and be sure you understand the information provided in the section and
related sections before attempting any of the procedures or operations given.
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PRECAUTIONS

This section provides general precautions for using the Programmable Controller (PLC) and Analog I/O Units.

Theinformation contained in this section isimportant for the safe and reliable application of the Analog I/O Unit.
You must read this section and under stand the infor mation contained before attempting to set up or operatea PLC
system and Analog 1/0 Unit.

1 Intended AUTIENCE . . ...ttt Xiv
2 General Precaltions . .. ..ot Xiv
3 Safety Precautions. . . ..o ot Xiv
4 Operating Environment Precautions. . . . ...t XV
5 Application Precautions . .. ... .ot XVi
6 EC DIreCliVES . . ot i ettt e e XVii
7 Other Applicable Directives . . . ... ..o XViii
8 Precautions for the C200H-ADO003, C200H-DA003/004, and C200H-MADOL1  xviii
9 Improvements in the CSIW/CJIW-AD041-V1/ADO81-V1.............. XiX
10 Changesto the CJIW-DA08V/08C and CIIW-MAD42 ................ XX

Xiii



I ntended Audience

1

2

3

Xiv

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

General Precautions

/\ WARNING

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 OMRON
Analog /O Units. Be sure to read this manual before attempting to use the
software and keep this manual close at hand for reference during operation.

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

Safety Precautions

/\ WARNING
/\ WARNING

/\ WARNING

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

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

Provide safety measures in external circuits (i.e., not in the Programmable
Controller), including the following items, in order to ensure safety in the sys-
tem if an abnormality occurs due to malfunction of the PLC or another exter-
nal 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.
As a countermeasure for such errors, external safety measures must be
provided to ensure safety in the system.



Operating Environment Precautions 4

& Caution

& Caution

» 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.

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.

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.

4 Operating Environment Precautions

& Caution

& Caution

& Caution

Do not operate the control system in the following places:

* 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.

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

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

* Locations subject to possible exposure to radioactivity.

* Locations close to power supplies.

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.

XV



Application Precautions 5

5 Application Precautions

Observe the following precautions when using the PLC.

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

 Always connect to a class-3 ground (to 100 Q or less) when installing the
Units. Not connecting to a class-3 ground may result in electric shock.

 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 I/O Units, CPU Units, Memory Cassettes, or
any other Units.

» Assembling the Units.

» Setting DIP switch or rotary switches.

» Connecting or wiring the cables.

» 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.

* 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.

» Always use the power supply voltage specified in this manual. An incor-
rect 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.

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

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

Do not apply voltages or connect loads in excess of the maximum switch-
ing capacity to output sections. Excess voltage or loads may result in
burning.

* Be sure that all the mounting screws, terminal screws, and cable connec-
tor screws are tightened to the torque specified in the relevant manuals.
Incorrect tightening torque may result in malfunction.

 Wiring correctly, as indicated in this manual.
* Do not attempt to disassemble, repair, or modify any Units.

* Be sure to confirm that the DIP switch and the data memory (DM) are
properly set.

Leave the label attached to the Unit when wiring. Removing the label may
result in malfunction.

XVi



EC Directives 6

* Remove the labels after the completion of wiring to ensure proper heat
dissipation. Leaving the label attached may result in malfunction.

* Do not pull on cables and cords and do not bend them past their natural
bending radius.

» Do not place any heavy objects on cables or cords.
* Mount the Unit only after checking the terminal block completely.

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

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

» Double-check all the wiring before turning on the power supply. Incorrect
wiring may result in burning.

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

» Touch a grounded metal object to discharge static electricity from your
body before touching any Unit.

6 EC Directives

CS/CJ-series Units conform to EC Directives. For the system to conform to
EC Directives, however, the following precautions must be adhered to.

» CS/CJ-series Units must be installed within control panels.

* Use reinforced insulation or double insulation for the DC power supplies
used for the I1/O power supplies.

» CS/CJ-series Units that meet EC Directives also meet the Common Emis-
sion Standard (EN50081-2). The measure necessary to ensure that stan-
dards, such as the radiated emission standard (10 m), are met, however,
will vary depending on the overall configuration of the control panel, the
other devices connected to the control panel, and wiring. You must there-
fore confirm that EC Directives are met for the overall machine or device.
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Other Applicable Directives

7 Other Applicable Directives

Applicable Directives

* EMC Directive
» Low Voltage Directive

EMC and Low Voltage Directives

Conditions for
Conforming to EMC
Directive for CJ-series
PLCs

Note

EMC Directive

In order that OMRON products can be used with any machinery and in combi-
nation with other manufacturer's equipment, the products themselves are
designed to comply with EMC standards (see note 1.), so that the assembled
machinery or device can then also easily comply with EMC standards.

Even if machinery and equipment complies with EMC standards before
assembly, this compliance may change depending on the device, the configu-
ration of the control panel, and wiring, so OMRON cannot guarantee that par-
ticular system complies with the directive. You must therefore confirm that
EMC Directives are met for the overall machine or device.

EMC: One directive relating to Electro-Magnetic Compatibility
EMS: Electro-Magnetic Susceptibility Standard
CS Series: EN61131-2
CJ Series: EN61000-6-2
EMI: Electro-Magnetic Interference Standard EN50081-2
Common Emission Standard EN50081-2, radiated emission standard (10 m)

Low Voltage Directive

The Low Voltage Directive provides that necessary safety standards are guar-
anteed for devices operating at voltages of 50 to 1,000 VAC or 75 to
1,500 VDC.

The immunity test conditions for CJ-series Analog I/O Units are as follows:
Total Accuracy
CJ1W-ADO081/DA021/DA041:+4%/-1%
CJ1IW-ADO041-V1/AD081-V1: +3%/-6%
CJ1IW-DAO8V/MADA42: +4%/-4%

8 Precautions for the C200H-ADO003, C200H-DA003/004, and
C200H-MADO1

XViii

Note the following important differences between the CS-series Analog I/O
Units and the C200H Analog I/O Units.

Current Input Wiring

The CS1W-AD041(-V1)/081(-V1) Analog Input Units and the CS1W-MAD44
Analog I/O Unit do not have a current input terminal. To switch analog conver-
sion input from voltage input to current input, the voltage/current switch must
be turned ON. Refer to 2-3-4 or 6-3-4 Voltage/Current Switch.

Mean Value Processing

The default setting for mean value processing in the CS1W-AD041(-V1)/081(-
V1) Analog Input Units and the CS1W-MAD44 Analog I/O Unit is mean value
processing with 2 buffers. By changing the setting in data memory, no mean
processing can be selected. Refer to 2-6-3 or 6-6-2 Mean Value Processing.

Operation Mode Switch

To change from normal mode to adjustment mode, or vice versa, with the
C200H-AD003, C200H-DA003/004, or C200H-MADO1 Analog I/O Units, it is
necessary to create an I/O table. With the CS-series Analog I/0O Units, the
operation mode switch can be used to make this change. Therefore the 1/0
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table is no longer necessary. Refer to 2-7-1, 4-7-1 or 6-9-1 Adjustment Mode
Operational Flow.

Error Flags

The C200H-ADO003, C200H-DA003/004, and C200H-MADO1 use error codes,
whereas the CS-series Analog I/0O Units use error flags. When the ERC indi-
cator is lit due to a setting error in the DM area or an operating error, a bit flag
will be stored in the CIO Area. Refer to 2-8-2 Alarms Occurring at the Analog
Input Unit, 4-8-2 Alarms Occurring at the Analog Output Unit, or 6-10-2
Alarms Occurring at the Analog I/O Unit.

9 Improvements in the CS1W/CJ1W-AD041-V1/AD081-V1

Settings in DM Word m+18

The following version-1 Analog Input Units have been added: CS1W-AD041-
V1 and CS1W-ADO081-V1 for the CS Series and CJ1W-AD041-V1 and CJ1W-
ADO081-V1 for the CJ Series.

Word m+18 allocated to these Special I/0 Units in the DM Area can be used
to switch the A/D conversion time and resolution for these Units.

Bit 1524 | 13|12 [ 11 | 10 [ 09 | 08 | 07 | 06 | 05 [ 04 | 03 | 02 | 01 | 00

D (m+18) Conversion Time/Resolution Setting Operation Mode Setting

00: 1-ms conversion time and 4,000 resolution 00: Normal mode
C1: 250-ps conversion time and 8,000 resolution | C1: Adjustment mode

Conversion Time and
Resolution Setting

Operation Mode Setting

m = 20000 + (Special I/O Unit unit number x 100).
The conversion time and the resolution setting are set at the same time using
bits 08 to 15 of m+18.

Setting Conversion time Resolution
00 1ms 4,000
C1 250 ps 8,000

Although the pre-version-1 Units supported only a conversion time of 1 ms
and resolution of 4,000, the 250-pus conversion time and 8,000 resolution of
the version-1 Units can be used for high-speed, high-accuracy conversion.

The operation mode of the Analog Input Unit can be changed in bits 00 to 07
of m+18.

Setting Operation mode
00 Normal mode
C1 Adjustment mode

Although the operation mode can still be set on the operation mode switch,
just as for pre-version-1 Units, using the software switch in bits 00 to 07 of
m+18 provides for easier operation. This software switch is particularly conve-
nient for CS-series Analog 1/0 Units because the Unit must be removed from
the Backplane to change the hardware switch.
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Relationship between Operation Mode Setting and Hardware Operation

Mode Switch

Hardwareoperation
mode switch

Setting of bits 00 to 07 of
m+18

Operation mode when
power is turned ON or Unit
is restarted

Normal mode

Normal mode

Normal mode

Normal mode

Adjustment mode

Adjustment mode

Adjustment mode

Normal mode

Adjustment mode

Adjustment mode

Adjustment mode

Adjustment mode

10 Changes to the CJ1W-DA08V/08C and CJ1W-MAD42

Added Functions

Conversion Time/
Resolution Setting
(CJ1W-DAO8V/DAOBC/
MADA42)

Scaling Function
(CJ1W-DA08V/DA0SC/
MAD42)

Voltage/Current Signal
Range Setting
(CI1IW-MADA42 only)

Changed Functions

Operation Mode
Switching
(CJ1W-DA08V/DA0OSC/
MADA42)

External Maximum
Output Current during
Voltage Output
(CI1W-DA08V/MAD42)

XX

The following additions and changes have been made for the CJ1W-DA08V/
08C Analog Output Unit and the CJ1W-MAD42 Analog I/O Unit in relation to
earlier CS/CJ-series Analog I/O Units.

It is now possible to set A/D and D/A conversion times and resolution. The
settings are made in D(m+18) in the DM Area allocated for Special I/O Units.
Either a conversion time of 1 ms and a resolution of 4,000 or a conversion
time of 250 ps (500 ps for the CJ1W-MAD42) and a resolution of 8,000 can be
set. For details, refer to 5-6-2 Conversion Time/Resolution Setting (CJ1W-
DAO08V/08C Only) and 7-6-2 Conversion Time and Resolution Setting.

With the scaling function, values within a range of +32,000 can be set in the
DM Area words allocated for Special I/O Units, in user-specified units, as
upper and lower limits. A/D and D/A conversion are then executed with these
upper and lower limits taken as full scale. The scaling function is only enabled
when a conversion time of 1 ms and a resolution of 4,000 are set. For details,
refer to 5-6-5 Output Scaling Function (CJ1W-DA08V/08C Only), 7-6-5 Input
Scaling Function, and 7-7-4 Output Scaling Function.

When “1to 5V, 4 to 20 mA” is set for the 1/0 signal range, either the “1 to 5 V”
or “4 to 20 mA” range can then be selected by means of the D(m+35) setting.
Adjusting the factory-set voltage and current can improve the accuracy of cur-
rent output specifications in comparison to earlier models. For details, refer to
Voltage/Current Range Setting in 7-6-1 Input Settings and Conversion Values
and 7-7-1 Output Settings and Conversions.

With earlier models, the operation mode (normal mode and adjustment mode)
was changed by means of a DIP switch setting on the rear panel of the Unit.
(With CJ1W/CS1W-AD041-V1/08-V1 Units, the operation mode can be
changed by means of either a rear-panel switch or a DM Area setting.)

With the CJ1W-DAO8V/DAOBC/MADA42, it is possible only by means of a set-
ting in D(m+18) in the Special I1/0 Unit DM Area. For details, refer to 5-6-2
Conversion Time/Resolution Setting (CJ1W-DA08V/08C Only), 7-6-2 Conver-
sion Time and Resolution Setting, and 7-7-2 Conversion Time and Resolution
Setting.

For earlier models, the maximum value was 12 mA (for 1 kQ of external load
resistance). For the CJ1W-DA08V/MADA42, the maximum value is 2.4 mA (for
5 kQ of external load resistance).
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Maximum Allowable For earlier models, the maximum value was 600 Q. For the CJ1W-DAOSC, the

Load during Current maximum value is 350 Q.
Output (CJ1W-DA08C)

XXi
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SECTION 1
System Design

This section describes the features and system configurations of CS/CJ-series Analog 1/0 Units.

1-1 Featuresand FUNCLIONS . . .. .o 2
1-2 BasicConfiguration . ... ..... ...t 7
1-2-1  Mounting Procedure. .. ...t e 9
1-2-2  PreCautionS . .. ..ottt e 11
1-3  Function Applications. .. ...t e 12
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1-1 Features and Functions

CS-series Analog I/O Units
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The CS1W-AD041(-V1)/081(-V1), CS1W-DA041/08Vv/08C, and CS1W-
MAD44 are Special /0 Units that enable highly accurate analog input and
output at a resolution of 4,000 for CS-series PLCs. The CS1W-AD041(-V1)/
081(-V1) Analog Input Unit converts analog signals to digital data and trans-
mits it to CS-series PLCs, whereas the CS1W-DA041/08V/08C Analog Output
Unit converts digital data from CS-series PLCs to analog format for output.
The CS1W-MAD44 Analog 1/0O Unit performs both functions. Of these, the
CS1W-AD041-V1/081-V1 Analog Output Units also provide settings for an
even higher resolution of 8,000.
Iltem CS1W- CS1W- CS1W- CS1wW- CS1W- CS1W-
ADO041-V1/ | AD081-V1/ DA041 DAO8V DAOS MAD44
CS1W- CS1W-
AD041 ADO081
Analog input | Maximum input 4 8 4
points
Input signal range |-10to 10 V -10to 10V
(See note.) Otol0V Otol0V
Oto5V Oto5V
lto5V lto5V
4to 20 mA 4t0 20 mA
Analog out- | Maximum output 4 8 8 4
put points
Output signal -10to10V |-10to 10V -10to 10V
range Oto10V Oto10V Otol0V
(See note.) Oto5V Oto5V Oto5V
lto5V lto5V lto5V
4t0 20 mA 4t0 20 mA

Note The input and output signal ranges can be set individually for each input.
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CJ-series Analog I/O Units

Analog Input Unit

CJ1W-AD041-V1
CJ1W-AD081-V1

Analog Output Unit

CJ1W-DAO21
CJ1W-DAO41

CJ1W-DAO8V
CJ1W-DAO8C

Analog I/0 Unit

CJ1IW-MAD42

CJ1W-ADO081

J
AL

The CJ-series Analog I/O Units are Special I/O Units that enable highly accu-
rate analog input and output at a resolution of 4,000. The CJ1W-AD041/081
Analog Input Units convert analog signals to digital data and transmits it to
CJ-series PLCs, whereas the CJ1W-DA041 Analog Output Unit converts digi-
tal data from CJ-series PLCs to analog format for output.

The new CJ1W-AD041-V1/081-V1 Analog Input Units provide faster speed
and higher resolution (resolution of 8,000). The new CJ1W-DA021 Analog
Output Unit supports fewer output points.

The new CJ1W-DA08V/08C Analog Output Unit and CIJ1IW-MAD42 Analog I/
O Unit support a conversion time/resolution setting and scaling.

Item CJ1w- CJ1Ww- CJ1W- | CJ1W- CJ1W- CJ1W- CJ1W-
ADO041-V1 | ADO081-V1 | DA021 | DAO41 DAO8V DAO08C MAD42
CJ1w-
ADO081
Analog Maximum input 4 8 --- - -—- 4
input points
Input signal range |-10to 10 V --- —-10to 10V
(See note.) Otol0V Otol0V
Oto5V Oto5V
lto5V lto5V
4to 20 mA 4to 20 mA
Analog Maximum output --- 2 4 8 8 2
output points
Output signal range | --- -10to 10V -10to 10V |4to20mA |-10to 10V
(See note.) Otol0V Otol0V Otol0V
Oto5V Oto5V Oto5V
lto5V lto5V lto5V
4to 20 mA 4to 20 mA

Note The input and output signal ranges can be set individually for each input.

High-speed Conversion

The V1 Analog Input Units (CS1W-AD041-V1/081-V1 and CJ1W-AD041-V1/
081-V1) and the CJ1W-DA08V/08C Analog Output Unit provide high-speed
data conversion at 250 ps per I/O point. The CJ1IW-MAD42 Analog I/O Unit
provides data conversion at 500 ps per I/O point, while the non-V1 Analog
Input Units provide data conversion at 1 ms per /O point. The sampling
period can be further shortened by setting unused inputs and outputs so that
their use is prohibited.
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Input Disconnection The input disconnection detection function can be used for analog inputs

Detection Function within an input signal range of 1 to 5V (4 to 20 mA). Any input under 0.3 V will
be regarded as a disconnection. For details, refer to 2-4-3, 2-6-5, or 6-6-4
Input Disconnection Detection Function.

Analog Input Unit CPU Unit

Disconnection
Detection Flag

r
é o >0
[}
-

Peak Value Hold Function The peak value hold function holds the maximum digital conversion value for
every input (including mean value processing). This function can be used with
analog input. The following diagram shows how digital conversion values are
affected when the peak value hold function is used. For details, refer to 2-6-4
or 6-6-3 Peak Value Hold Function.

Peak hold bit —I |—

Output Hold Function The output hold function can be used to hold the analog output value at any
preset value when there is a fatal error at the CPU Unit or when specified by
the CPU Unit. When output is stopped, CLR, HOLD, or MAX can be selected
for output. For details, refer to 4-6-3 or 6-7-2 Output Hold Function.

Analog Output Unit CPU Unit
Output Enable
Flag OFF
(a T4 u

CLR/HOLD/MAX 6———+—1{ 1]
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Mean Value Function

Ratio Conversion
Function

Offset and Gain
Adjustment Function

Analog Input Function
(Input signal r ange: 0 to 10 V)

OFAO/(IF40)+ —~ — —

The mean value function can be used to remove erroneous values that occur
due to factors such as noise that is included in analog inputs. The operating
mean is taken without affecting the data refresh cycle. For detalils, refer to 2-6-
3 or 6-6-2 Mean Value Processing.

Analog Input Unit CPU Unit

4

@ 3| Mean value >
of "n" his-

f’\ tory buffers /_/\

The CS1W-MAD44 and CJ1W-MAD42 Analog I/O Unit can output in analog
format the results of analog inputs calculated for ratio and bias. For details,
refer to 6-8 Ratio Conversion Function.

Ratio and bias setting device

X ®——

Axz+B

Ratio and bias

§ o —

The A/D and D/A converter offset deviation and gain deviation can be
adjusted for each input and output. The offset and gain adjustments are made
with the Unit set for the adjustment mode, and the adjustment values are
stored in the Unit's built-in EEPROM. For details, refer to 2-7, 4-7 or 6-9
Adjusting Offset and Gain.

Analog Output Function
(Output signal r ange: 0to 10 V)

~~~~~ OV ~=-====~-~
Gain Gain
1 adjustment Analog \ adjustment
! output

1 1
Adjustab le range Adjustab le range

e/

Offset adjustment

Scaling Function

I

C |

o ,
z OFAD

Offset adjustment

10V
Analog input

With CJ1W-DAO08V/08C Analog Output Units (see note 1) and CJ1W-MADA42
Analog /O Units, input analog values and output analog set values can be
automatically converted into user-specified units. This scaling function elimi-
nates the previous need to provide programs (e.g., scaling using the SCL
instruction) for numeric conversion to different units.

When upper and lower limits have been preset in 16-bit binary data in the
CPU Unit's DM Area, within a decimal range of -32,000 to +32,000, input ana-
log values and output analog set values can be automatically converted into



Features and Functions Section 1-1

user-specified units. (See note 2.) When input values are negative, they are
set using two's complement.

Note 1. Only output scaling is supported by CJ1W-DA08V/08C Analog Output
Units.

2. This is possible only for a conversion time of 1 ms and a resolution of
4,000. The scaling function is not enabled for a conversion time of 250 us
(500 ps for the CIIW-MAD42) and a resolution of 8,000.

Conceptual Diagram of Scaling (CJ1M-MADA42 Only)

Analog I/0O Unit CPU Unit

Special I/0 Unit Area

Input analog value
(temperature,
flowrate, etc.)

No scaling
_‘ Converted analog
A/D conversion, > input value

. in engineering units
Scaling (in engi ing units)

Output analog
value

Set analog output

No scalin
(in engineering units)

DM Area
Scaling - -
Scaling settings
Input scaling: D(m+27) to
# D(m+34)
Output scaling: D(m+19) to
Power turned ON or D(m+22)

Unit restarted.
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1-2 Basic Configuration

CS-series PLCs

Analog Input Unit

/\ Analog Output Unit

CPU Unit

i

powen PA2MS

=

=]

Preamp

Transducer

Sensor
Temperature
Pressure [ ——
Speed
Flow rate
Voltage
Current _
Power -
Power factor

Sensor

Regulator

_)VW_

(Temperature control)

Servo-
controller

—®

Variable speed
controller

(Position control)

(Speed control)

Chart recorder

Note The above diagram is an installation example for the CS1W-AD081(-V1) Ana-
log Input Unit and CS1W-DA08V Analog Output Unit.
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CJ-series PLCs

CPU Unit Analog Input Unit

Analog Output Unit

D081 DADAT
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Sensor
Temperature Regulator
Pressure ] Preamp (Temperature control)
:
Flow rate controlier (Posn control)
Variabl d
\C/oltage ——[ Trans-
urrent ducer (Speed control)
Power

Chart
Power factor recorder

Sensor

Note The above diagram is an installation example for the CJ1W-AD041-V1/081(-

Mounting Restrictions

CS-series PLCs

V1) Analog Input Unit and CJ1W-DA021/041 Analog Output Unit.

The CS1W-MAD44 Analog I/O Unit is a Special I/O Unit of the CS Series.

CS1W-MAD44 Analog /O Units can be mounted to either CS-series CPU
Racks or CS-series Expansion Racks. These Analog /O Units cannot be
mounted to C200H Expansion I/O Racks or SYSMAC BUS Slave Racks.

The number of Analog I/O Units that can be mounted to one Rack (i.e., a CPU
Rack or Expansion Rack) depends on the maximum supply current of the
Power Supply Unit and the current consumption of other Units. If a Rack is to
be mounted with Analog Input, Output, or I/O Units only, the following restric-
tions will apply.

Power Supply Unit | CSIW-AD041(-V1)/ | CS1W-DA041/08V | CSIW-MAD44 | CS1W-DA0SC
081(-V1)

C200HW-PA204 6 3 3 2

C200HW-PA204S

C200HW-PA204R

C200HW-PD204

C200HW-PA209R |10 7 6 5

CJ-series PLCs

Note

The 1/O bits of the Special 1/0O Unit are allocated according to the setting of the
unit number switch on the front panel of the Unit, and not the slot number
where the Unit is mounted.

CJ-series Analog I/0O Units are Special I/O Unit of the CJ-series PLCs.

These Units can be connected in the CJ-series CPU Rack or Expansion
Racks. The number of Analog I/O Units that can be connected in each Rack
will depend on the current consumption of the other Units in the Rack. The fol-
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lowing table shows the maximum number of Analog I/O Units that can be con-
nected in one Rack if no other I/O Units are connected.

Power Supply Unit Rack CJ1W-DA021 CJ1W-AD041-V1 CJ1W-MADA42
CJ1W-DA041 CJ1W-ADO081(-V1)
CJ1W-DA08V
CJ1W-DAO8SC
CJ1W-PA205R CPU Rack 10 9 7
CJ1W-PD025 Expansion Rack 10 10 8
CJ1W-PA202 CPU Rack 10 4 3
Expansion Rack 10 6 4

Note The I/O bits of the Special I/O Unit are allocated according to the setting of the
unit number switch on the front panel of the Unit, and not the order in which it
is connected.

1-2-1 Mounting Procedure

CS-series PLCs
Use the following procedure to mount Analog I/O Units to the Backplane.

1,2,3... 1. Lockthe top of the Analog I/O Unit into the slot on the Backplane and rotate
the Unit downwards as shown in the following diagram.

Backplane

2. While making sure to align the Unit properly with the connectors, tighten
the mounting screws securely to the tightening torque of 0.4 N-m.

3. To remove the Unit, first loosen the mounting screws using a Phillips
screwdriver.
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CJ-series PLCs

1,2,3...

10

Leave enough space below each Rack, as shown in the following diagram for
mounting and removing the Units.

20 mm min.

L1y
!
—— Backplane

+ 20 mm min.
| I

Phillips screwdriver

Analog I/O Units are connected as I/O Units in the system configuration, as
shown below.

CPU Rack

[ o

I =

Power Supply Unit CPU Unit 1/0 Units (10 max.)

End Cover
(included with CPU Unit)

Use the following procedure to connect Analog I/0O Units to a CJ-series Rack.

1. Align the connectors and press in firmly on the Units to connect them com-
pletely.

Hooks Hook holes
Connector
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2. Move the sliders on the top and bottom of the Unit to the lock position to
secure the Units. The sliders should click into place.

Move the sliders to the back
until they click into place.

Slider

3. Attach an End Cover to the Unit on the right end of the Rack.

Note The CJ-series PLC may not operate properly if the sliders are not locked
firmly into place.

1-2-2 Precautions
Be sure to turn OFF the power supply to the PLC before installing or discon-
necting Units or connecting lines.

To reduce the risk of malfunctioning due to electrical noise, wire input and out-
put lines in separate ducts from high-voltage and power lines.

When wiring a Unit, place a label over the top of the Unit to prevent wire clip-
pings or other materials from getting inside the Unit. When the wiring has
been completed, the label must be removed to prevent heat radiation.

CS-series PLCs

- Remove the label after the
wiring has been completed.

AR T

AL T e,

TG

1/=
\

CJ-series PLCs

Remove the label after the
wiring has been completed.

11
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1-3 Function Applications
Function Application Page
Mean value processing Performs a smooth conversion when the input fluctuation is too extreme. 44, 240
Example: Removes noise interference from data such as flow/pressure.
Peak value hold Holds the maximum value that has been read. 47,243
Holds the data that is less than the maximum value.
Disconnection detection Detects disconnection of input signals. 48, 244
Output hold Holds the output signal at the previous value for certain conditions, such as | 138, 247
errors.
Holds the output signal in the lower-limit value or O V for certain conditions,
such as errors.
Holds the output signal in the upper-limit value for certain conditions, such
as errors.
Ratio conversion tl_ses the Analog I/0O Unit as a gradient setting device for setting ratio and 248
ias.
Offset gain adjustment Adjusts the offset and gain, and uses the 1/O functions. 49, 139, 251

12



SECTION 2
CS-series Analog I nput Units

This section explains how to use the CSIW-ADO041-V 1/081-V 1/041/081 Analog Input Units.
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2-1-1  Specifications . . ... 14
2-1-2  Input FunctionBlock Diagram. .. ..., 16
2-1-3  Input Specifications .. ....... ..ot 16
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2-1 Specifications

2-1-1 Specifications

Item

CS1W-AD041 CS1W-AD041-V1 | CS1W-AD081 CS1W-AD081-V1

Unit type

CS-series Special /0 Unit

Isolation (See note 1.)

Between I/O and PLC signals: Photocoupler
(No isolation between individual I/O signals.)

External terminals

21-point detachable terminal block (M3 screws)

Affect on CPU Unit cycle time

0.2ms

Power consumption

120 mA max. at 5 VDC, 90 mA max. at 26 VDC

Dimensions (mm) (See note 2.)

35x 130 x 126 (W x H x D)

Weight

450 g max.

General specifications

Conforms to general specifications for SYSMAC CS Series.

Mounting position

CS-series CPU Rack or CS-series Expansion Rack
(Cannot be mounted to a C200H Expansion I/O Rack or a SYSMAC BUS Slave
Rack.)

Maximum number of Units
(See note 3.)

6 or 10 per Rack

Data exchange with CPU Units
(See note 4.)

Special I/O Unit Area in CIO Area (CIO 2000 to CIO 2959): 10 words per Unit
Special I/O Unit Area in DM Area (D20000 to D29599): 100 words per Unit

Input | Number of analog inputs |4 4 | 8 | 8
SPECI- | Input signal range lto5V
fica- | (See note 5.) 0to5V
tions 0to 10V
-10to 10V
410 20 mA
(See note 6.)
Maximum rated input (for 1 | Voltage Input: £15 V
point) (See note 7.) Current Input: £30 mA
Input impedance Voltage Input: 1 MQ min.
Current Input: 250 Q (rated value)
Resolution 4,000 4,000/8,000 4,000 4,000/8,000
(See note 8.) (See note 8.)
Converted output data 16-bit binary data
Accuracy 23+2°C Voltage Input: £0.2% of full scale
(See note Current Input: £0.4% of full scale
9.) 0°C to 55°C | Voltage Input:+0.4% of full scale
Current Input: £0.6% of full scale
A/D conversion time 1.0 ms/point max. | 1.0 ms or 250 us 1.0 ms/point max. |1.0 ms or 250 us
(See note 10.) per point max. (See per point max. (See
note 8.) note 8.)
Input | Mean value processing Stores the last “n” data conversions in the buffer, and stores the mean value of the
func- conversion values.
tions Buffer number: n = 2, 4, 8, 16, 32, 64
Peak value holding Stores the maximum conversion value while the Peak Value Hold Bit is ON.
Input disconnection detec- | Detects the disconnection and turns ON the Disconnection Detection Flag. (See
tion note 11.)

Note 1. Do not apply a voltage higher than 600 V to the terminal block when per-
forming withstand voltage test on this Unit. Otherwise, internal elements
may deteriorate.

2. Refer to Dimensions on page 345 for details on the Unit’'s dimensions.
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10.

11.

The maximum number of Analog Input Units that can be mounted to one
Rack depends on the Power Supply Unit mounted to the Rack.

Power Supply Unit Mountable Units

C200HW-PA204/C200HW-PA204S/
C200HW-PA20R/C200HW-PD204

6 per Rack max.

C200HW-PA209R 10 per Rack max.

The above limits may be reduced depending on the power consumed by
other Units on the same Rack.

Data Transfer with the CPU Unit

Special I/0 10 words |CPU Unitto |Peak hold values

Unit Area in per Unit Analog Input

CIO Area refreshed | Unit

(CIO 200010 | cyclically [ analog Input | Analog input values

CIO 2959, Unit to CPU | Line disconnection detection
CIO 200000 to Unit Alarm flags

CIO 295915) Etc.

Special I/0 100 words |CPU Unitto |Input signal conversion ON/OFF
Unit Area in per Unit Analog Input | Signal range specifications

DM Area refreshed | Unit Averaging specifications
(D20000 to cyclically Resolution/conversion time setting
D26599) Operation mode setting

Note The resolution/conversion time setting and operation mode setting
are supported only by version-1 Analog Input Units.

Input signal ranges can be set for each input.

Voltage input or current input are chosen by using the voltage/current
switch at the back of the terminal block.

The Analog Input Unit must be operated according to the input specifica-
tions provided here. Operating the Unit outside these specifications will
cause the Unit to malfunction.

With version-1 Analog Input Units, the resolution can be set to 8,000 and
the conversion time to 250 ps in the DM Area (m+18). There is only one
setting for both of these, i.e., they are both enabled or disabled together.

The accuracy is given for full scale. For example, an accuracy of +0.2%
means a maximum error of +8 (BCD).

The default setting is adjusted for voltage input. To use current input, per-
form the offset and gain adjustments as required.

A/D conversion time is the time it takes for an analog signal to be stored in
memory as converted data after it has been input. It takes at least one cy-
cle before the converted data is read by the CPU Unit.

Line disconnection detection is supported only when the range is setto 1
to 5V or 4 to 20 mA. If there is no input signal when the 1 to 5-V or 4 to
20 mA range is set, the Line Disconnection Flag will turn ON.

15
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2-1-2 Input Function Block Diagram

Analog Input Unit CPU Unit
10 Special 1/0
it Area
Mean value Peak value refresh unit
Input dis- 0’7 processing gh_old function T Analog
Analog input 1 A/D connection —o~ | disabled disabled input 1
detection o o) conver-
[ |Mean value [_|Peak value sion
processing hold function value
) enabled enabled
Analog input 2 —— Same as above. S
Analog input 3 —— Same as above. 5
Analog input 4 ——— Same as above. —O
Analog input 5 ——— Same as above. (See note.) —©
Analog input 6 —— Same as above. (See note.) —©
Analog input 7 —— Same as above. (See note.) -0
Analog input 8 —— Same as above. (See note.) —0

Note There are only four analog inputs for the CS1W-AD041(-V1).

2-1-3 Input Specifications
If signals that are outside the specified range provided below are input, the
conversion values (16-bit binary data) used will be either the maximum or
minimum value.

Range: 1to 5V (4 to 20 mA)

Conversion value

1068 (20D0
OFAO 21F4og

Resolution: 4,000
(Resolution: 8,000)

0000 (0000)
FF38 (FE70)

+1VIAmA 5V/20mA
0.8V/3.2mA 5.2V/20.8 mA

Analog input signal

16
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Range: 0to 10V

Conversion value

1068 (20D0)
OFAO (1F40)

Resolution: 4,000
(Resolution: 8,000)

0000 (0000
FF38 (FE70)

Analog input signal

Range: 0to 5V

Conversion value

1068 (20D0
OFAO (1F40

Resolution: 4,000
(Resolution: 8,000)

0000 (0000)
FF38 (FE70)

-0.25V 525V

Analog input signal

17
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Range: —-10to 10V

18

Note

Conversion value

0898 (1130)
07D0 (OFAO0)

Resolution: 4,000
Resolution:
0000 (0000) (Resolution: 8,000)

F830 (FO60)
F768 (EEDO) |- - - -~

10V oV 10V
-11V 11V
Analog input signal

The conversion values for a range of —10 to 10 V will be as follows (for a reso-
lution of 4,000):

16-bit binary data BCD
F768 —2200
FFFF -1
0000
0001 1
0898 2200
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2-2 Operating Procedure

Follow the procedure outlined below when using Analog Input Units.

Installation and Settings

Offset and Gain Adjustment

Operation

1,2,3...

1,2,3...

1,2,3...

1.

8.

Set the operation mode to normal mode.

Set the DIP switch on the rear panel of the Unit, or (for version-1 Units) set
the operation mode in DM word m+18, to normal mode.

Set the voltage/current switch at the back of the terminal block.
Wire the Unit.

Use the unit number switch on the front panel of the Unit to set the unit
number.

Turn ON the power to the PLC.
Create the Input tables.
Make the Special Input Unit DM Area settings.
* Set the input numbers to be used.
* Set the input signal ranges.
* Set the number of mean processing samplings.
 Conversion time and resolution (version-1 Units only)

Turn the power to the PLC OFF and ON, or turn ON the Special I/O Unit
Restart Bit to ON.

When the input for the connected devices needs to be calibrated, follow the
procedures in Offset Gain Adjustment below. Otherwise, skip to Operation
below.

R

Set the operation mode to adjustment mode.

Set the DIP switch on the rear panel of the Unit, or (for version-1 Units) set
the operation mode in DM word m+18, to adjustment mode.

Set the voltage/current switch at the back of the terminal block.
Turn ON the power to the PLC.

Adjust the offset and gain.

Turn OFF the power to the PLC.

Set the operation mode to normal mode.

Set the DIP switch on the rear panel of the Unit, or (for version-1 Units) set
the operation mode in DM word m+18, to normal mode.

Turn ON the power to the PLC.
Ladder program

» Read conversion values or write set values by means of MOV(021)
and XFER(070).

» Specify the peak hold function.
» Obtain disconnection notifications and error codes.
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2-2-1 Procedure Examples

CS1W-AD081(-V1) CS-series CPU Unit

=

— INL1to5V — —= — |; ~ } —[Doo100
IN2:1to 5V —_— — |' ¢! (Do
IN3: 4t0 20 MA  —= — |} 8} —={Doo102]

(o))
) IN4: 410 20 MA  =—s= — |1 21 —=={D0O0103

Analog input 10
IN5: 0'to 10 V —_— — |, 5, —ID0O0104
IN6:0to 10V~ == — '8! —[Do0i05
IN7:-10t0 10V =~ ——== —_— : - i —=|D00106
L— IN8: Not used —_— — ()} —|DD0107

LT

Unit No.: 1
Setting the Analog Input Unit
1,2,3... 1. Set the operation mode switch on the front panel of the Unit. Refer to 2-3-

3 Operation Mode Switch for further details. (For version-1 Units, this set-
ting can also be made in DM word m+18.)

Turn OFF SW1 for normal mode

2. Set the voltage/current switch. Refer to 2-3-4 Voltage/Current Switch for
further details.

Pins IN1 to IN8 correspond to analog inputs 1 to 8.

E.g., To use voltage input for analog inputs 1 and 2,
turn OFF IN1 and IN2.

To use current input for analog inputs 3 and 4, turn
ON IN3 and IN4.
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3. Mount and wire the Analog Input Unit. Refer to 1-2-1 Mounting Procedure,
2-4 Wiring or 2-4-4 Input Wiring Example for further details.

4. Set the unit number switch. Refer to 2-3-2 Unit Number Switch for further
details.

MACHPRg ]
Ne x1o‘ xw"

If the unit number is setto 1,
words will be allocated to the
Special 1/0 Unit Area CIO 2010
to CIO 2019 and to the Special
1/0 Unit Area D20100 to D20199.

e

<—— Power ON
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Creating I/0O Tables
After turning ON the power to the PLC, be sure to create the I/O tables.

Peripheral port

Initial Data Settings

1,2,3... 1. Specify the Special I/O Unit DM Area settings. Refer to 2-5-4 Fixed Data
Allocations for further details.

Peripheral port

Setting conditions
Unit No. 1

Analog input 1: 1to5V
Analog input2: 1to5V
Analog input 3: 4 to 20 mA
Analog input 4: 4 to 20 mA
Analog input5: 0to 10V
Analog input 6: 0to 10V
Analog input 7: -10to 10V
Analog input 8: Not used

» The following diagram shows the input settings used. Refer to DM Al-
location Contents on page 35 and 2-6-1 Input Settings and Conversion
Values for more details.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

mD20100 000 0 0 0000 |11 1|1 1|1]1
(007F Hex) ' ' ' ' ' ' '

Notused ——— jpputg ——

— Input 7
Input 6
Input 5

Used — Input4
Input 3

Input 2
— Input 1
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 The following diagram shows the input range settings. Refer to DM Al-
location Contents on page 35 and 2-6-1 Input Settings and Conversion
Values for more details.

Input 1: 1 to 5 V. Set to 10.
Input 2: 1 to 5 V. Set to 10.
Input 3: 4 to 20 mA. Set to 10.

Input 4: 4 to 20 mA. Set to 10.
I

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

+1: D20101 ‘00 00 1 0
mb20101 | 0 0 0 0 0 1 0 1 10101010
L ] LT ]

Input 5: 0 to 10 V. Set to O1.

Input 6: 0 to 10 V. Set to 01.

Input 7: -10 to 10 V Set to 00.

Input 8: Not used. Set to 00 (disabled)

« The following diagram shows the conversion time/resolution setting
(version-1 Units only). (Refer to 2-6-2 Conversion Time/Resolution
Setting.)

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

+18: D20118 3 3 ] ]
Mg D208 | 0 00 00 0 0 0
\ |

Conversion Time/Resolution Setting
0000: 1-ms conversion time, 4,000 resolution
C100: 250-ps conversion time, 8,000 resolution

2. Restart the CPU Unit.

Power turned ON again
(or Special I/0 Unit Restart Bit is turned ON)
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Creating Ladder Programs

24

Peripheral port

The data that is converted from analog to digital and output to CIO words (n +
1) to (n+ 7) of the Special I/0O Unit Area (CIO 2011 to CIO2017), is stored in
the specified addresses D00100 to D00106 as signed binary values 0000 to
OFAO Hex.

* The following table shows the addresses used for analog input.

Input number

Input signal range

Input conversion
value address

(n =CIO 2010)
(See note 1.)

Conversion data
holding address

(See note 2.)

1 lto5V (n+1) = CIO 2011 D00100
2 lto5V (n+2) = CIO 2012 D00101
3 4t0 20 mA (n+3) = CIO 2013 D00102
4 4t0 20 mA (n+4) = CIO 2014 | D00103
5 Otol0oV (n + 5)=ClO2015 D00104
6 Otol0oV (n + 6)= ClO2016 D00105
7 -10to 10V (n +7)=ClO2017 |D00106
8 Not used

1. The addresses are fixed according to the unit number of the Special I/O
Unit. Refer to 2-3-2 Unit Number Switch for further details.
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2. Setas required.

201900 Input 1 Disconnection Detection Flag (See note 3.)

HF MOV (021)
2011
D00100
201901 Input 2 Disconnection Detection Flag (See note 3.)
HF MOV (021)
2012
D00101
201902 Input 3 Disconnection Detection Flag (See note 3.)
W MOV (021)
2013
D00102
201903 Input 4 Disconnection Detection Flag (See note 3.)
HF MOV (021)

2014

D00103

For 1 to 5V, the hexadecimal value 0000
to OFAO will be stored in CIO 2011, so if
there is no disconnection (i.e., 201900 is
OFF), CIO 2011 will be stored in
D00100.

In the same way, for 1 to 5V, CIO 2012
will be stored in D00101.

In the same way, for 4 to 20 mA, CIO 2013
will be stored in D00102.

In the same way, for 4 to 20 mA, CIO 2014
will be stored in D00103.

3. Theinput Disconnection Detection Flag is allocated to bits 00 to 07 of word
(n+9). Refer to Allocations for Normal Mode on page 39 for further details.
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2-3 Components and Switch Settings

CS1W-AD041-V1

CS1W-AD041

Front

With Terminal Block

ALN AUN
EAC ERH ERC ERMH
ADJ ADJ
~=——— Unit number |MNe. 'x '
setting switch B e
External ﬂ
terminal block [, L
mounting Ll (e
?glrevl\isMS) Cad PPy
ac —
AG '3'— }/
13+
o pon | [
4- |—
NG
NCI—
—{NG
NC —
—NC
NG
—{NC
NG
—{NC
NC NG
External Ein gig
terminal AT !
block (M3)
Back
Operation mode switch [E]
N
Backplane connector
=
[
O |
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With Terminal Block Removed  \with Terminal Block

CS1W-AD081-V1
CS1W-AD081

Front

With Terminal Block Removed

EETT—s| [ —-s]
RUN AUN
EFC EAH ERG ERH
AD) AD}
h‘&"” — Unit number '
setting switch
A
External =
Byl terminal block B, ;i
Voltage/ | 2*] mounting Edpmifie Voltage/
Current | 4. screws 2-— Current
switch | (black M3) —{ AG 1/ switch
AG AGT /] /
. m—— 3+ 4 /
4+ 4+ ™ F2
4- 4- f— /
6] 6 |
— — 5-
. o) | E
AG AG —
— fr— 7+
8] 81 [
. | 8- 'E
External
ki terminal Bﬁm@.—
block (M3)
Side
Terminal block I:I
I:I
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2-3-1

Indicators

The terminal block is attached by a connector. It can be removed by loosening
the two black mounting screws located at the top and bottom of the terminal
block.

Check to be sure that the black terminal block mounting screw is securely
tightened to a torque of 0.5 N-m.

~* Fasten the mounting screw.

™ Fasten the mounting screw.

The indicators show the operating status of the Unit. The following table
shows the meanings of the indicators.

LED Meaning Indicator Operating status
RUN (green) | Operating Lit Operating in normal mode.
Not lit Unit has stopped exchanging data with
the CPU Unit.
ERC (red) Error Lit Alarm has occurred (such as disconnec-
detected by tion detection) or initial settings are incor-
Unit rect.
Not lit Operating normally.
ADJ (yellow) | Adjusting Flashing Operating in offset/gain adjustment
mode.
Not lit Other than the above.
ERH (red) Error in the |Lit Error has occurred during data exchange
CPU Unit with the CPU Unit.
Not lit Operating normally.

2-3-2 Unit Number Switch

The CPU Unit and Analog Input Unit exchange data via the Special I/O Unit
Area and the Special I/0 Unit DM Area. The Special I/O Unit Area and Special
I/O Unit DM Area word addresses that each Analog Input Unit occupies are
set by the unit number switch on the front panel of the Unit.

27



Components and Switch Setting_;s Section 2-3

Always turn OFF the power before setting the unit number. Use a flat-blade
screwdriver, being careful not to damage the slot in the screw. Be sure not to
leave the switch midway between settings.

Switch Unit Special/O Unit Area Special I/O Unit DM Area
setting number addresses addresses
0 Unit #0 ClO 2000 to CIO 2009 | D20000 to D20099
WACHRA  rus 1 Unit #1 ClO 2010 to CIO 2019 | D20100 to D20199
No. xm‘ mo 2 Unit #2 ClO 2020 to CIO 2029 | D20200 to D20299
3 Unit #3 ClO 2030 to CIO 2039 | D20300 to D20399
4 Unit #4 ClO 2040 to CIO 2049 | D20400 to D20499
5 Unit #5 ClO 2050 to CIO 2059 | D20500 to D20599
6 Unit #6 ClO 2060 to CIO 2069 | D20600 to D20699
7 Unit #7 ClO 2070 to CIO 2079 | D20700 to D20799
8 Unit #8 ClO 2080 to CIO 2089 | D20800 to D20899
9 Unit #9 ClO 2090 to CIO 2099 | D20900 to D20999
10 Unit #10 ClO 2100 to CIO 2109 | D21000 to D21099
n Unit #n CIO 2000 + (n x 10) to D20000 + (n x 100) to
ClO 2000 + (n x 10) + 9 | D20000 + (n x 100) + 99
95 Unit #95 ClO 2950 to CIO 2959 | D29500 to D29599

Note If two or more Special I/O Units are assigned the same unit number, an “UNIT
No. DPL ERR” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

2-3-3 Operation Mode Switch

The operation mode switch on the back panel of the Unit is used to set the
operation mode to either normal mode or adjustment mode (for adjusting off-
set and gain).

Pin number Mode
1 2
OFF OFF Normal mode
ON OFF Adjustment mode

&Caution Do not set the pins to any combination other than those shown in the above
table. Be sure to set pin 2 to OFF

&Caution Be sure to turn OFF the power to the PLC before installing or removing the
Unit.

Note The CS1W-ADO041-V1 and CS1W-AD081-V1 Analog Input Units have both a
hardware operation mode switch and a software setting for the operation
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mode in bits 00 to 07 of DM word m+18. The contents of DM word m+18 are

shown below.

Bit

15 [ 14 [ 13 [ 12 | 11 | 10 | 09 | 08

07 | 06 | 05 | 04 | 03 | 02 | 01 | 00

D (m+18)

Conversion time/resolution setting

00: Conversion time of 1 ms and resolution of 4,000
C1: Conversion time of 250 ps and resolution of 8,000

Operation mode setting

00: Normal mode
C1: Adjustment mode

m: 20000 + (unit number x 100)

Relationship between Operation Mode Setting and Hardware Operation

Mode Switch
Hardwareoperation | Setting of bits 00 to 07 of Operation mode when
mode switch m+18 power is turned ON or Unit

is restarted

Normal mode

Normal mode

Normal mode

Normal mode

Adjustment mode

Adjustment mode

Adjustment mode

Normal mode

Adjustment mode

Normal mode

Adjustment mode

Adjustment mode

2-3-4 \oltage/Current Switch

The analog conversion input can be switched from voltage input to current
input by changing the pin settings on the voltage/current switch located on the
back of the terminal block.

IN2: Input 2

1 2

i

IN1: Input 1
IN4: Input 4

e oo

IN3: Input 3
IN6: Input 6

12 LTE]@

i3]

IN5: Input 5
IN8: Input 8

]a]

(IR o1 2 | ONE] [

I IN7: Input 7

OFF: Voltage input
ON: Current input

Note There are only four inputs for the CS1W-AD041(-V1).

&Caution Be sure to turn OFF the power to the PLC before mounting or removing the

terminal block.
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2-4  Wiring

2-4-1 Terminal Arrangement

The signal hames corresponding to the connecting terminals are as shown in

the following diagram.

CS1W-ADO041-V1

CS1W-ADO041
Al Input 1 (+)
Input 2 (+) B1
A2 Input 1 (-)
Input 2 () B2
A3 AG
AG B3
A4 Input 3 (+)
Input 4 (+) B4
A5 Input 3 (-)
In 4 (- B5
put 4 () A6 N.C.
N.C. B6
A7 N.C.
N.C. B7
A8 N.C.
N.C. B8
A9 N.C.
N.C. B9
A10 | N.C.
N.C. B10
All N.C.
CS1W-ADO081-V1
CS1W-ADO081
Al Input 1 (+)
Input 2 (+) B1
A2 Input 1 (-)
Input 2 () B2
A3 AG
AG B3
A4 Input 3 (+)
Input 4 (+) B4
A5 Input 3 (-)
Input 4 (-) B5
A6 Input 5 (+)
Input 6 (+) B6
A7 Input 5 (-)
Input 6 (- B7
P 0 A8 AG
AG B8
A9 Input 7 (+)
Input 8 (+) B9
A10 | Input?7(-)
Input 8 (=) B10
All N.C.

Note 1. The analog input numbers that can be used are set in the Data Memory

(DM).

2. The input signal ranges for individual inputs are set in the Data Memory
(DM). They can be set in units of input numbers.

3. The AG terminals (A8, B8) are connected to the 0-V analog circuit in the
Unit. Connecting shielded input lines can improve noise resistance.

&Caution Do not make any connections to the N.C. terminals.
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2-4-2 Internal Circuitry
The following diagrams show the internal circuitry of the analog input section.

Input Circuitry

15 15 k oot 1
Input (+) input circuit
20 L 1and :
/ <1M -T- T iconversion |
Input (—) M 1‘3-‘5 1}::":'(" jcircuit i
] ]
Voltage/ < —L L 4
current s T\  Emmmmmmes
AG input switch T
(analog
oV) M .

AG (common to all inputs)

Internal Configuration

& Indicators/Switch

MPU

Bus N
i RAM|[ROM
" | interface
Oscillator| » ! EEPROM

Division

Externally
connected
terminal

INPUT

Photocoupler insulation

iy

+15Y

) Regulator f=++5v
+2BY Insulation-type
DC-to-DC
converter

-15Y

v 1
CS-series PC
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2-4-3 \oltage Input Disconnection

32

_____|Connected
device #1
© Y &
N
i ™
! 1
! I
! 1
! 1
! 1
! i
! 1
! I
! 1
i !
1
i C I\ .
1
j ! J7
I
I 1
\ I
! i
I
N 24
T R ey -
I
Connected X
device #2 |
/
€1 A
S/
|
| |
24 VDC

Note If the connected device #2 in the above example outputs 5 V and the power

supply is shared by 2 channels as shown in the above diagram, approximately
one third of the voltage, or 1.6 V, will be input at input 1.

When voltage inputs are used and a disconnection occurs, separate the
power supply at the side of the connected devices or use an insulating device
(isolator) for each input to avoid the following problems.

When the power supply at the connected devices is shared and section A or B
is disconnected, power will flow in the direction of the broken line and the out-
put voltage of the other connected devices will be reduced to between a third
to a half of the voltage. If 1 to 5 V is used and the reduced voltage output, dis-
connection may not be detectable. If section C is disconnected, the power at
the (=) input terminal will be shared and disconnection will not be detectable.

For current inputs, sharing the power supply between the connected devices
will not cause any problems.
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2-4-4  Input Wiring Example
CS1W-AD081(-V1)
B> e o Al o A —— +
+ i i ° i i Input 1
Input2 ] L o i  ——— -
Ty A3 oemIiiil” i
Shield - B3 OpFy Shield.
PR A4 o — r‘: +
+ [ B4 i i Input 3
Input 4 A5 L m—— o -
- < BS
L oA M e +
+ [ o B i i Input 5
Input6 _ o 87 AT O ';"I '|__," -
: ‘ Ag o=t Shield
Shield -===t0 B8 P .
[ A% © = L +
+ [ . = 0 B i I Input 7
Input 8 AN COA—— v -
— A ] < B10
Ao See note 4
See note 4
Note 1. When using current inputs, pins IN1 to IN8 (pins IN1 to IN4 for the CS1W-
ADO041(-V1)) of the voltage/current switch must be set to ON. Refer to 2-3-
4 Voltage/Current Switch for further details.

2. Forinputs that are not used, either set to “0: Not used” in the input number
settings (refer to 2-6-1 Input Settings and Conversion Values) or short-cir-
cuit the voltage input terminals (V+) and (V-). If this is not performed and
the inputs are set for the 1 to 5-V or 4 to 20-mA range, the Line Disconnec-
tion Flag will turn ON.

3. Crimp-type terminals must be used for terminal connections, and the
screws must be tightened securely. Use M3 screws and tighten them to a
torque of 0.5 N-m.

4. When connecting the shield of the analog input cables to the Unit's AG ter-
minals, as shown in the above diagram, use a wire that is 30 cm max. in
length if possible.

&Caution Do not connect anything to N.C. terminals shown in the wiring diagram on

page 30.

Fork type
> ]
M3 screw 6.0 mm max.
+
% Round type

Connecting shielded cable to the Unit's AG terminals can improve noise resis-

tance.

2-4-5 Input Wiring Considerations

When wiring inputs, apply the following points to avoid noise interference and
optimize Analog Input Unit performance.

* Use two-core shielded twisted-pair cables for input connections.
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« Route input cables separately from the AC cable, and do not run the Unit’s
cables near a main circuit cable, high voltage cable, or a non-PLC load
cable.

« If there is noise interference from power lines (if, for example, the power
supply is shared with electrical welding devices or electrical discharge
machines, or if there is a high-frequency generation source nearby) install
a noise filter at the power supply input area.

2-5 Exchanging Data with the CPU Unit
2-5-1 Outline of Data Exchange

CS-series CPU

Data is exchanged between the CPU Unit and the CS1W-AD041(-V1)/081(-
V1) Analog Input Unit via the Special I/O Unit Area (for data used to operate
the Unit) and the Special I/0O Unit DM Area (for data used for initial settings).

I/O Refresh Data

Analog input conversion values, which are used as data for Unit operation, are
allocated in the Special 1/0 Unit Area of the CPU Unit according to the unit
number, and are exchanged during I/O refreshing.

Fixed Data

The Unit's fixed data, such as the analog input signal ranges and the number
of operational mean value buffers is allocated in the Special /O Unit DM Area
of the CPU Unit according to the unit number, and is exchanged when the
power is turned ON or the Unit is restarted.

With version-1 Units, the conversion time and resolution can be set, along
with the operation mode.

Unit CS1W-AD041(-V1)/081(-V1) Analog Input Unit

10
words

100
words

— 2000+ nx 10

— 2000+nx10+9

— D20000 + n x 100

— D20000 + n x 100 + 99

Special 1/0 Unit Area I/O Refresh Data

Analog inputs Exchanges analog input val-

ues during data refresh.

See 2-5-51/0
Refresh Data
Allocations for

Analog inputs

1/0 refresh

buffers

Conversion time/
resolution and
operating mode

n: Unit number

Unit restart

buffers. The conversion
timer/resolution and
operation mode can be set
for version-1 Units

details.
DM (Data Memory) Area
Fixed Data
! Transmits fixed data such
Input signal range as analog input signal
Number of opera- ranges and number of See 2-5-4 Fixed
tional mean value Power ON or operational mean value Data Allocations

for details.



Exchanw Data with the CPU Unit Section 2-5

2-5-2  Unit Number Settings

The Special I/O Unit Area and Special I/O Unit DM Area word addresses that
each Analog Input Unit occupies are set by the unit number switch on the front
panel of the Unit.

Switch Unit Special/O Unit Area Special I/O Unit DM Area

setting number addresses addresses
“,32?” ‘ E ) 0 Unit #0 CIO 2000 to CIO 2009 | D20000 to D20099
S0 o 1 Unit #1 CI0 20100 CIO 2019 | D20100 to D20199
2 Unit #2 ClO 2020 to CIO 2029 D20200 to D20299
3 Unit #3 ClO 2030 to CIO 2039 D20300 to D20399
4 Unit #4 ClO 2040 to CIO 2049 D20400 to D20499
5 Unit #5 ClO 2050 to CIO 2059 D20500 to D20599
6 Unit #6 CIlO 2060 to CIO 2069 D20600 to D20699
7 Unit #7 ClO 2070 to CIO 2079 D20700 to D20799
8 Unit #8 ClO 2080 to CIO 2089 D20800 to D20899
9 Unit #9 ClO 2090 to CIO 2099 D20900 to D20999
10 Unit #10 ClO 2100 to CIO 2109 D21000 to D21099

n Unit #n CIO 2000 + (n x 10) to D20000 + (n x 100) to

ClO 2000 + (nx 10) +9 | D20000 + (n x 100) + 99

95 Unit #95 ClO 2950 to CIO 2959 D29500 to D29599

Note If two or more Special I/O Units are assigned the same unit number, an “UNIT
No. DPL ERR” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

2-5-3 Special I/0 Unit Restart Bits

To restart the Unit operations after changing the contents of the data memory
or correcting an error, turn ON the power to the PLC again or turn the Special
I/0 Unit Restart Bit ON and then OFF again.

Special I/O Unit Function

Area word

address

A50200 Unit No. 0 Restart Bit Restarts the Unit when turned
A50201 Unit No. 1 Restart Bit ON and then OFF again.
A50215 Unit No. 15 Restart Bit
A50300 Unit No. 16 Restart Bit
A50715 Unit No. 95 Restart Bit

Note If the error is not corrected by restarting the Unit or turning the Special /0
Unit Restart Bit ON and then OFF again, replace the Analog Input Unit.

2-5-4 Fixed Data Allocations

DM Allocation and
Contents

The initial settings of the Analog Input Unit are set according to the data allo-
cated in the Special /0O Unit DM Area. Settings, such as the inputs used and
the analog input signal range must be set in this area.
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SYSMAC CS-series CPU Unit

With version-1 Units, the conversion time and resolution can be set, along

with the operation mode, in DM word m+18.

Unit #0
Unit #1
Unit #2
Unit #3
Unit #4
Unit #5
Unit #6
Unit #7
Unit #8
Unit #9
Unit #10

Unit #n

Unit #95

(Special I/0 Unit DM Area)

Word

D20000 to D20099

D20100 to D20199

CS1W-AD041(-V1)/081(-V1) Analog Input Unit

D20200 to D20299

Data is automatically

D20300 to D20399

transferred to each unit

D20400 to D20499

number when the power
is turned ON, or when

D20500 to D20599

the Special 1/0 Unit

D20600 to D20699

D20700 to D20799

D20800 to D20899

D20900 to D20999

D21000 to D21099

D20000 + (n x 100) to
D20000 + (n x 100) + 99

D29500 to D29599

DM Allocation Contents

Note 1.

and

CS1W-AD041-V1/CS1W-AD041

Restart Bit is turned ON.

(Fixed Data Area)

Input conversion

D(m) permission loop

mode setting
D(m+1) Input signal range
D(M+21t0 | Sets number of
m+9) samplings for mean
(1$)ee note | value processing
D(m+18) | Conversion time/
See note | resolution and

(
2)

operation mode

m = 20000 + (unit number x 100)

Note 1. Only D(m) to D(m+5) are
supported by the CS1W-AD041(-V1).

2. The settings in D(m+18) are
supported only by version-1 Units.

The Special I/O Unit DM Area words that are occupied by the Analog Input
Unit are set using the unit number switch on the front panel of the Unit. Re-
fer to 2-5-2 Unit Number Settings for details on the method used to set the

unit number switch.

If two or more Special I/O Units are assigned the same unit number, an
“UNIT No. DPL ERR” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.

adjustment mode.

The following table shows the allocation of DM words and bits for both normal

C1: Conversion time of 250 ps and resolution of 8,000

DM word Bits
(Seel ')‘Ote 15 | 14 | 13 | 12 | 11 | 10 | 9 8 7 6 4 3 2 1 0
D(m) Not used. (Settings are ignored.) Not used. Input use setting
Input | Input | Input | Input
4 3 2 1
D(m+1) Not used. (Settings are ignored.) Input range setting
Input 4 Input 3 Input 2 Input 1
D(m+2) Input 1: Mean value processing setting
D(m+3) Input 2: Mean value processing setting
D(m+4) Input 3: Mean value processing setting
D(m+5) Input 4:Mean value processing setting
D(m+18) Conversion time/resolution setting Operation mode setting
(See note | 59 conversion time of 1 ms and resolution of 4,000 | 00: Normal mode
2) C1: Adjustment mode
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Note 1. Forthe DM word addresses, m = 20000 + (unit number x 100).
2. Can be set only for the CS1W-AD041-V1. (Not supported by pre-version-

1 Units.)
CS1W-ADO081-V1/CS1W-AD081
DM word Bits
(Seel f)‘Ote 151413121110 98|76 ] 5] a]s3][2]1]o
D(m) Not used. (Settings are ignored.) Input use setting
Input | Input | Input | Input | Input | Input | Input | Input
8 7 6 5 4 3 2 1
D(m+1) Input range setting
Input 8 | Input 7 | Input 6 | Input 5 Input 4 Input 3 Input 2 Input 1
D(m+2) Input 1: Mean value processing setting
D(m+3) Input 2: Mean value processing setting
D(m+4) Input 3: Mean value processing setting
D(m+5) Input 4: Mean value processing setting
D(m+6) Input 5: Mean value processing setting
D(m+7) Input 6: Mean value processing setting
D(m+8) Input 7: Mean value processing setting
D(m+9) Input 8: Mean value processing setting
D(m+18) Conversion time/resolution setting Operation mode setting
(f)ee note | 5o: Conversion time of 1 ms and resolution of 4,000 | 00: Normal mode

C1: Conversion time of 250 us and resolution of 8,000 | C1: Adjustment mode

Note 1. Forthe DM word addresses, m = 20000 + (unit number x 100).
Can be set only for the CS1W-AD081-V1. (Not supported by pre-version-

1 Units.)
Set Values and Stored Values
Iltem Contents Page
Input | Use setting 0:  Not used. 41
1:  Used.
Input signal range 00: -10to10V 42
01: Otol0oV
10: 1to5V/4to 20 mA (See note 1.)
11: Oto5V
Mean value processing set- [0000: Mean value processing for 2 buffers (See note 3.) 44

ting

0001: No mean value processing

0002: Mean value processing for 4 buffers
0003:  Mean value processing for 8 buffers
0004: Mean value processing for 16 buffers
0005:  Mean value processing for 32 buffers
0006: Mean value processing for 64 buffers

Note 1. The input signal range of “1to 5 V” and “4 to 20 mA” is switched using the
pins of the voltage/current switch. Refer to 2-3-4 Voltage/Current Switch for

details.

2. The default of mean value processing setting is set to “Mean value pro-
cessing for 2 buffers.” Refer to 2-6-3 Mean Value Processing.
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2-5-5
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/O Refresh Data Allocations

I/O refresh data for the Analog Input Unit is exchanged according to the allo-

cations in the Special I/O Unit Area.

SYSMAC CS-series CPU Unit

Unit #0
Unit #1
Unit #2
Unit #3
Unit #4
Unit #5
Unit #6
Unit #7
Unit #8
Unit #9
Unit #10

Unit #n

Unit #95

(Special /0 Unit Area)

Allocated words

ClO 2000 to CIO 2009

CS1W-AD041(-V1)/081(-V1) Analog Input Unit

1/0 refresh

CIO 2010 to CIO 2019

CIO 2020 to CIO 2029

CIO 2030 to CIO 2039

ClO 2040 to CIO 2049

ClO 2050 to CIO 2059

CIO 2060 to CIO 2069

CIO 2070 to CIO 2079

CIO 2080 to CIO 2089

ClO 2090 to CIO 2099

ClO 2100 to CIO 2109

CIO 2000 + (n x 10) to
ClO 2000 + (n x 10) + 9

ClO 2950 to CIO 2959

J

Note 1.

At the I/O refresh by the
PLC, outputs (CPU to
Unit) and inputs (Unit to
CPU) are refreshed in
order with every cycle.

(I/0 Refresh Data Area)

Normal mode

ClOn OUT refresh
ClOn+1

to IN refresh
ClOn+9

Adjustment mode

ClOnto

Clon+7 OUT refresh
ClOn+8

to IN refresh
ClOn+9

n = 2000 + (unit number x 10)

The Special I/O Unit Area words that are occupied by the Analog Input Unit

are set using the unit number switch on the front panel of the Unit. Refer to
2-5-2 Unit Number Settings for details on the method used to set the unit
number switch.

2. If two or more Special I/O Units are assigned the same unit number, an
“UNIT No. DPL ERR” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.
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Allocations for Normal

Mode

For normal mode, set to OFF the operation mode switch on the rear panel of
the Unit as shown in the following diagram, or (for version-1 Units) set bits 00
to 07 in DM word m+18.

The allocation of words and bits in the CIO Area is shown in the following

table.

CS1W-AD041-V1/CS1W-AD041

I/O Word Bits
151413121 fwofo|8]7]6]5]a[3]2]1]0
Output n Not used. Peak value hold
(CPUto Input | Input | Input | Input
Unit) 4 3 2 1
Input n+1 Input 1 conversion value
(CU;‘L'};O 163 162 16 16°
n+2 Input 2 conversion value
n+3 Input 3 conversion value
n+4 Input 4 conversion value
n+5 Not used
n+6 Not used
n+7 Not used
n+8 Not used
n+9 Alarm Flags Not used Disconnection
detection
Input | Input | Input | Input
4 3 2 1

CS1W-AD081-V1/CS1W-ADO081

Note For the CIO word addresses, n = 2000 + unit number x 10.

I/O Word Bits
1514131219 |8]7]6]5]a[3]2]1]0
Output n Not used. Peak value hold
(CI_DU to Input | Input | Input | Input | Input | Input | Input | Input
Unit) 8 7 6 5 4 3 2 1
Input n+1 Input 1 conversion value
(CU;‘L'};O 163 162 16 16°
n+2 Input 2 conversion value
n+3 Input 3 conversion value
n+4 Input 4 conversion value
n+5 Input 5 conversion value
n+6 Input 6 conversion value
n+7 Input 7 conversion value
n+8 Input 8 conversion value
n+9 Alarm Flags Disconnection detection
Input | Input | Input | Input | Input | Input | Input | Input
8 7 6 5 4 3 2 1

Note For the CIO word addresses, n = 2000 + unit number x 10.
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Set Values and Stored Values

110 Item Contents Page
Input Peak value hold function 0:  Not used. 47
1. Peak value hold used.
Conversion value 16-bit binary data 42
Calculation result
Disconnection detection 0:  No disconnection 48
1. Disconnection
Common Alarm Flags Bits 00 to 03: Disconnection detection 39,58
Bits 04 to 07: Disconnection detection 39,58
(not used for AD041(-V1))
Bit 08-10: Not used
Bit 11: Mean value processing setting error
Bit 15: Operating in adjustment mode 40
(always 0 in normal mode)

The input disconnection detection function can be used when the input signal
range is set for 1to 5V (4 to 20 mA).

Input signal range Voltage/current
ltoS5V 0.3 V max.
410 20 mA 1.2 mA max.
Allocation for Adjustment For adjustment mode, turn ON the operation mode switch on the rear panel of
Mode the Unit as shown in the following diagram, or (for version-1 Units) set bits 00

to 07 in DM word m+18 to C1. When the Unit is set for adjustment mode, the
ADJ indicator on the front panel of the Unit will flash.

The allocation of CIO words and bits is shown in the following table.

/0 Word Bits
1514w [12]unfw]o[8]7]6]5]a]3] 2 ]1]o0
Output |n Not used. Inputs to be adjusted
(CPUt0 2 (fixed) 1to 8 (1 to 4) (See note
Unit)
1)
n+1 |Notused. Notused. |CIr |Set [Up |Down |Gain |Off-
set
n+2 |Notused.
n+3 |[Notused.
n+4 |Notused.
n+5 |Notused.
n+6 |Notused.
n+7 |Notused.
Input n + 8 |Conversion value at time of adjustment
(Unit to 3 2 1 0
CPU) 16 16 16 16
n+9 |[Alarm Flags Disconnection detec- Not used.
tion (See note 2.)
Input | Input | Input | Input | Input | Input | Input | Input
8 7 6 5 4 3 2 1

Note 1. Use settings 1 to 4 for the CS1W-AD041(-V1).

2. With the CS1W-ADO041(-V1), bits 04 to 07 in word n+9 (disconnection de-
tection) are not used.
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Set Values and Stored

Values

Refer to 2-7-1 Adjustment Mode Operational Flow for further details.

Item

Contents

Input to be adjusted

Sets input to be adjusted.
Leftmost digit: 2 (fixed)
Rightmost digit: 1 to 8 (1 to 4 for CS1W-AD041(-V1))

Offset (Offset Bit)

When ON, adjusts offset error.

Gain (Gain Bit)

When ON, adjusts gain error.

Down (Down Bit)

Decrements the adjustment value while ON.

Up (Up Bit)

Increments the adjustment value while ON.

Set (Set Bit)

Sets adjusted value and writes to EEPROM.

Clr (Clear Bit)

Clears adjusted value. (Returns to default status)

Conversion value for
adjustment

The conversion value for adjustment is stored as 16 bits
of binary data.

Disconnection detection

0:  No disconnection
1. Disconnection

Alarm Flags

Bit 12: Input value is outside adjustment limits
(in adjustment mode)
Bit 13: Input number setting error
(in adjustment mode)
Bit 14: EEPROM write error (in adjustment mode)
Bit 15: Operating in adjustment mode
(always 1 in adjustment mode)

Note For the CIO word addresses, n = 2000 + (unit number x 10).

The input disconnection detection function can be used when the input signal
range is set for 1to 5V (4 to 20 mA).

Input signal range

Voltage/current

lto5V

0.3 V max.

4 to 20 mA

1.2 mA max.

2-6  Analog Input Functions and Operating Procedures

2-6-1 Input Settings and Conversion Values

Input Numbers

The Analog Input Unit converts analog inputs specified by input numbers 1 to
8 (1 to 4 for CS1W-AD041(-V1)) only. To specify the analog inputs to be used,
turn ON from a Programming Device the D(m) bits in the DM Area shown in

the following diagram.

Bit 15 14 13

11 10 09 08 07 06 05 04 03 02 01 00

D(m)

o0} N~ (o] To] < [ep] [aV] ~—
= e e e e e e o4
= > > = > = > >
Q. Q. Q. Q. Q Q. Q. Q.
£ £ £ £ £ £ £ £
0: Not used

1: Used

Note There are only four inputs for the CS1W-AD041(-V1).

The analog input sampling interval can be shortened by setting any unused
input numbers to 0.

Sampling interval = (1 ms) x (Number of inputs used) (See note.)
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Input Signal Range

Note Use 250 ps instead of 1 ms when a version-1 Unit is set to a conver-
sion time of 250 us and resolution of 8,000.

The conversion values in words for inputs that have been set to “Not used” will
always be “0000."

For the DM word addresses, m = 20000 + (unit number x 100)
Any of four types of input signal range (-<10to 10 V,0to 10V, 1to 5V, and 4
to 20 mA) can be selected for each of the inputs. To specify the input signal

range for each input, set from a Programming Device the D(m + 1) bits in the
DM Area as shown in the following diagram.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

DM (m+1)
o0} N~ © To] < (o2} [aV] —
5 5 5 5 5 5 5 5
Q. Q Q Q. Q Q. Q. Q
£ £ £ £ £ £ £ =
00: -10to 10V
01:0to 10V
10:1to 5V /4to20 mA
11:0to 5V

Note There are only four inputs for the CS1W-AD041(-V1).

Note

Reading Conversion
Values

1. Forthe DM word addresses, m = 20000 + (unit number x 100)

2. The input signal range of “1 to 5 V" or “4 to 20 mA” is switched using the
voltage/current switch.

3. After making the DM settings from a Programming Device, it will be neces-
sary to either turn the power to the PLC OFF and ON, or turn ON the Spe-
cial I/0 Unit Restart Bit in order to transfer the contents of the DM settings
to the Special 1/0 Unit.

Analog input conversion values are stored for each input number, in CIO
words n+1 to n+8. With the CS1W-AD041(-V1), the values are stored in CIO
words n+1 to n+4.

Word Function Stored value
n+l Input 1 conversion value 16-bit binary data

n+2 Input 2 conversion value

n+3 Input 3 conversion value

n+4 Input 4 conversion value

n+5 Input 5 conversion value

n+6 Input 6 conversion value

n+7 Input 7 conversion value

n+8 Input 8 conversion value

Note For the CIO word addresses, n = 2000 + (unit number x 10).
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Example 1

J Input condition

In this example, the conversion data from only one input is read. (The unit
number is 0.)

4

Example 2

Input condition
L

Conversion data in CIO word
Movee) 2001 (input number 1) is read
2001 | to D 00001.

D00001

In this example, the conversion data from multiple inputs is read. (The unit
number is 0.)

XFER(070) Conversion data in CIO words
2001 to 2004 (input numbers

#0004 1 to 4) is read to D00001 and

2001 D00004.

D00001

For details regarding conversion value scaling, refer to Scaling on page 350.

2-6-2 Conversion Time/Resolution Setting

Note

This setting is supported only by version-1 Units.

Bits 08 to 15 in DM word m+18 can be used to set the conversion time and
resolution for the CS1W-AD041-V1 and CS1W-AD081-V1 to increase speed
and accuracy.

This setting applies to analog inputs 1 to 8 (1 to 4 for the CS1W-AD041-V1),
i.e., there are not individual settings for each input.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

D(m+18)

00: Conversion time = 1 ms, resolution = 4,000 (m = 20000 + unit number x 100)
C1: Conversion time = 250 ps, resolution = 8,000

After making the DM settings from a Programming Device, it will be necessary
to either turn the power to the PLC OFF and ON, or turn ON the Special 1/O
Unit Restart Bit in order to transfer the contents of the DM settings to the Spe-
cial /0 Unit.
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2-6-3 Mean Value Processing

The Analog Input Unit can compute the mean value of the conversion values
of analog inputs that have been previously sampled. Mean value processing
involves an operational mean value in the history buffers, so it has no effect on
the data refresh cycle. (The number of history buffers that can be set to use
mean value processing is 2, 4, 8, 16, 32, or 64.)

— [(Buffer1]  —— 7]

[Buffer2] T

Buffer 3 R
— (Meanvalue —— [ Conversion value

processing)

Buffer 4 (Values stored in

CIO words n+1 to

n+8)
T

(Discarded)

When “n” number of history buffers are being used, the first conversion data
will be stored for all “n” number of history buffers immediately data conversion
has begun or after a disconnection is restored.

When mean value processing is used together with the peak value hold func-
tion, the mean value will be held.

To specify whether or not mean value processing is to be used, and to specify
the number of history buffers for mean data processing, use a Programming
Device to make the settings in D(m+2) to D(m+9) as shown in the following
table. (With the CS1W-AD041(-V1), make the settings in D(m+2) to D(m+5).)

DM word

Function Set value

D(m+2)

Input 1 mean value processing |0000: Mean value processing with 2 buffers

D(m+3)

0001: No mean value processing

Input 2 mean value processin . :
P P g 0002: Mean value processing with 4 buffers

D(m+4)

Input 3 mean value processing | pp03:  Mean value processing with 8 buffers

D(m+5)

Input 4 mean value processing |0004: Mean value processing with 16 buffers

D(m+6)

0005:  Mean value processing with 32 buffers

Input 5 | i : .
NpUE > Mean value processing 0006: Mean value processing with 64 buffers

D(m+7)

Input 6 mean value processing

D(m+8)

Input 7 mean value processing

D(m+9)

Input 8 mean value processing

Note

For the DM word addresses, m = 20000 + (unit number x 100)

After making the DM settings from a Programming Device, it will be necessary
to either turn the power to the PLC OFF and ON, or turn ON the Special /O
Unit Restart Bit to transfer the contents of the DM settings to the Special I/O
Unit.

The history buffer operational means are calculated as shown below. (In this
example, there are four buffers.)
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1,2,3... 1. With the first cycle, Data 1 is stored in all the history buffers.

Data 1
(Meanvalue  —  [Gonversion value

processing)

Mean value = (Data 1 + Data 1 + Data 1 + Data 1) + 4
2. With the second cycle, Data 2 is stored in the first history buffer.

Data 1
(Meanvalue  —~  Gonversion value

processing)

Mean value = (Data 2 + Data 1 + Data 1 + Data 1) + 4
3. With the third cycle, Data 3 is stored in the first history buffer.

Data 2
(Mean value Conversion value

processing)

Mean value = (Data 3 + Data 2 + Data 1 + Data 1) ~ 4
4. With the fourth cycle, Data 4 is stored in the first history buffer.

(Mean value . Conversion value

processing)

Mean value = (Data 4 + Data 3 + Data 2 + Data 1) + 4
5. With the fifth cycle, Data 5 is stored in the first history buffer.

Data 4
(Mean value  —~  ["Conversion value

processing)

Mean value = (Data 5 + Data 4 + Data 3 + Data 2) + 4

When a disconnection is restored, the mean value processing function begins
again from step 1.

Note 1. The default setting for mean value processing in the Analog Input Unit is
mean value processing with 2 buffers. The response time for the default
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Input signal
to the Unit (V)

Conversion data

setting is different from when there is no mean processing, as shown in the
following diagram.

2. Specify “no mean value processing” to follow conversion of a rapid change

in input signals.

3. If the averaging function is used, the delay in the conversion data in com-
parison to changes in the input signals will be as shown below.

Response Time at 1-ms
Conversion Time/4,000

Resolution

Response Time at 250-pus

Conversion Time/8,000

Resolution

Symbols

46

ForV =20V (-10to 10 V)

1-ms Conversion Time/4,000 Resolution
Using One Word

t=n+(2to 3)

Using m Words (1 <m < 8)

No averaging (n = 1) or two averaging buffers (n = 2):
t=nx(m+2)

n averaging buffers (4 < n < 64):

: Time (ms) t=(n-2)xm+10.5
250-ps Conversion Time/8,000 Resolution (For version-1 Unit)
L Using One Word

| t=n+(2to3)x 1/4

! Using m Words (1 <m <8)

X No averaging (n = 1) or two averaging buffers (n = 2):

! t=nx(m+2)x1/4

! n averaging buffers (4 < n < 64):

: t={(n-2)xm+10.5} x 1/4

- - Time (ms)
t: Delay

Unit: ms

m n

64 32 16 8 4 2 1

8 506.5 250.5 1225 58.5 26.5 20 10
7 4445 220.5 108.5 52.5 24.5 18 9
6 382.5 190.5 94.5 46.5 22.5 16 8
5 320.5 160.5 80.5 40.5 20.5 14 7
4 258.5 130.5 66.5 34.5 18.5 12 6
3 196.5 100.5 52.5 28.5 16.5 10 5
2 134.5 70.5 38.5 225 145 8 4
1 67 35 19 11 7 5 3
Unit: ms

m n

64 32 16 8 4 2 1

8 126.625 |62.625 30.625 14.625 6.625 5 2.5
7 111.125 |55.125 27.125 13.125 6.125 4.5 2.25
6 95.625 47.625 23.625 11.625 5.625 4 2
5 80.125 40.125 20.125 10.125 5.125 3.5 1.75
4 64.625 32.625 16.625 8.625 4.625 3 1.5
3 49.125 25.125 13.125 7.125 4.125 25 1.25
2 33.625 17.625 9.625 5.625 3.625 2 1
1 16.75 8.75 4.75 2.75 1.75 1.25 0.75

m: Number of input words used in DM Area
n: Average number of buffers set for the input number for which to find the

response time
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Calculation Example The following example calculations are for a resolution of 8,000 with an appli-

cation using inputs 1 and 8, 64 averaging buffers set for input 1, and no aver-
aging set for input 8.

» Response time for input 1: t = {(64 — 2) x 2 + 10.5} x 1/4 = 34 (ms)

» Response time forinput 1: t =1 x (2 + 2) x 1/4 = 1 (ms)

2-6-4 Peak Value Hold Function

The peak value hold function holds the maximum digital conversion value for
every input (including mean value processing). This function can be used with

analog input. The following diagram shows how digital conversion values are
affected when the peak value hold function is used.

Digital conversion value ,

Conversion value when
the peak value hold
function is used

Peak value hold

-
t (Time)

The peak value hold function can be set individually for each input number by

turning on the respective bits (00 to 07 for CS1W-AD081(-V1), 00 to 03 for
CS1W-AD041(-V1)) in CIO word n.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n

Only bits 00 to 03 of CIO word n are
used for the CS1W-AD041(-V1).

— Input 8
Input 7
Input 6
Input 5
Input 4
Input 3
Input 2
Input 1

The peak value hold function will be in effect
for the above input numbers while their
respective bits are ON. The conversion values
will be reset when the bits are turned OFF.

For the CIO word addresses, n = 2000 + (unit number x 10).

In the following example, the peak value hold function is in effect for input
number 1, and the unit number is 0.

Input condition Th )
11 e maximum
M 200000 conversion
data value is

held for input
number 1.

When mean value processing is used together with the peak value hold func-
tion, the mean value will be held.

As long as the peak value hold function is in effect, the peak value hold will be
held even in the event of a disconnection.

When the load to the CPU Unit is disconnected, the Peak Value Hold Bits (bits
00 to 07 of the word n for CS1W-AD081(-V1), bits 00 to 03 of the word n for
CS1W-AD041(-V1)) are cleared and the peak value hold function is disabled.
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2-6-5 Input Disconnection Detection Function

When an input signal range of 1 to 5 V (4 to 20 mA) is used, input circuit dis-
connections can be detected. The detection conditions for each of the input
signal ranges are shown in the following table. (see note)

Range Current/voltage
lto5V 0.3 V max.
4 to 20 mA 1.2 mA max.

Note The current/voltage level will fluctuate according to the offset/gain adjustment.

The input disconnection detection signals for each input number are stored in
bits 00 to 07 (00 to 03 for CS1W-AD041(-V1)) of CIO word n+9. Specify these
bits as execution conditions to use disconnection detection in the user’s pro-

gram.
Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
Word n+9
© N~ © 1 T o o -
5 5 5 ‘g’_ ‘g_ 5 5 ‘g’_
Only bits 00 to 03 of CIO word n are E‘ E‘ _8' £ c E‘ _8' <

used for the CS1W-ADO041(-V1).

The respective bit turns ON when a
disconnection is detected for a given
input. When the disconnection is
restored, the bit turns OFF.

For the CIO word addresses, n = 2000 + (unit number x 10).
The conversion value during a disconnection will be 0000.

In the following example, the conversion value is read only if there is no dis-
connection at analog input number 1. (The unit number is 0.)

l 200901
P4

I y4i MOV (021) The conver-

sion value in
2001 | ClO word
Doooot1 | 2001 (input
number 1) is
read to
D00001.
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2-7 Adjusting Offset and Gain
2-7-1 Adjustment Mode Operational Flow

The adjustment mode enables the input of the connected devices to be cali-
brated.

The offset voltage (or current) and gain voltage (or current) at the output
device are entered as analog input conversion data 0000 and OFAQO (07DO if
the range is £10 V) respectively for a resolution of 4,000.

For example, when using in the range 1 to 5V, the actual output may be in the
range 0.8 to 4.8 V, even though the specifications range for the external
device is 1 to 5 V. In this case, when an offset voltage of 0.8 V is output at the
external device, the conversion data at the Analog Input Unit for a resolution
of 4,000 will be FF38, and if a gain voltage of 4.8 V is output, the conversion
data will be OEDA. The offset/gain adjustment function will, for this example,
convert 0.8 V and 4.8 V to 0000 and OFAO respectively and not to FF38 and
OEDA, as illustrated in the following table.

Offset/gain voltage at the | Conversion data before Conversion data after
output device adjustment adjustment

0.8V FF38 (FE70) 0000 (0000)

48V OEDA (0DB4) OFAO (1F40)

(Values in parentheses are for a resolution of 8,000.)

49



Adjusting Offset and Gain

Section 2-7

50

The following diagram shows the flow of operations when using the adjust-
ment mode for adjusting offset and gain.

[ Set the operation modeto adjustment mode. |

|

Set the opertion mode switch, or (for version-1 Unit)
set the operation mode in DM Area word m+18, to
adjustment mode.

[ Turn ON the PLC. ]

When adjusting another input number

'

|

The ADJ indicator will flash while in adjustment mode.
Start up the PLC in PROGRAM mode.

[ Set the input number. |

When adjusting the same input number

Write the input number to be adjusted
in the rightmost byte of CIO word n.

'

Offset adjustment

Gain adjustment

Offset Bit ON (Bit 0 of CIO word
n+1 turns ON.)

Input adjustment

Sampling
input

(Add inputs so that
conversion value
becomes 0.)

'

Set Bit ON (Bit 4 of CIO word

n+1 turns ON.)

Gain Bit ON (Bit 1 of CIO word

n+1 turns ON.)

Input adjustment

Sampling
input

(Add inputs so that
conversion value is
maximized.)

'

Set Bit ON | (Bit 4 of CIO word

n+1 turns ON.)

'

[ Turn OFF power to the PLC. |

'

Set the operation mode to normal mode. |

—
B
w1 £

Set the opertion mode switch, or (for version-1 Unit)
set the operation mode in DM Area word m+18, to
normal mode.

&Caution Be sure to turn OFF the power to the PLC before changing the setting of the

operation mode switch.

&Caution The power must be cycled or the Unit restarted if the operation mode is set in
DM word m+18 for version-1 Units.
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&Caution Set the PLC to PROGRAM mode when using the Analog Input Unit in adjust-
ment mode. If the PLC is in MONITOR mode or RUN mode, the Analog Input
Unit will stop operating, and the input values that existed immediately before
this stoppage will be retained.

&Caution Always perform adjustments in conjunction with offset and gain adjustments.

Note Input adjustments can be performed more accurately in conjunction with
mean value processing.

2-7-2 Input Offset and Gain Adjustment Procedures

Specifying Input Number To specify the input number to be adjusted, write the value to the rightmost
to be Adjusted byte of CIO word n as shown in the following diagram.
(Leftmost) (Rightmost)
Word n
I/O specification ——— — Input to be adjusted (1 to 8)
2: Input (fixed) (1'to 4 for CSIW-AD041(-V1))

For the CIO word addresses, n = 2000 + (unit number x 10).

The following example uses input number 1 adjustment for illustration. (The
unit number is 0.)

CLR

CH c A A A
SHIFT | |—— MON
Y 2 0 0 0

CHG

WRITE

Bits Used for Adjusting The CIO word (n+1) bits shown in the following diagram are used for adjusting
Offset and Gain offset and gain.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+1

Clear Bit
Set Bit
Gain Bit
Offset Bit
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Offset Adjustment

1,2,3...

52

The procedure for adjusting the analog

input offset is explained below. As

shown in the following diagram, the offset is adjusted by sampling inputs so

that the conversion value becomes 0.
OFAO

Input signal range:
Oto10V

Offset adjustment input

range

The following example uses input number 1 adjustment for illustration. (The

unit number is 0.)

1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)

CLR

CONT | | €
SHIFT = 2

§

3]s

SET

The analog input’s digital conversion values while the Offset Bit is ON will

be monitored in CIO word n+8.

Check whether the input devices are connected.
\oltage input
AL © :-I: <]+
A2 @ Tu -
A3 T ’ Input 1
Current input
AL © ‘-.‘ <]+
A2 @ :T"I____________I.., _
g ’ Input 1
For current input, check that the voltage/

current switch is ON.
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3. Input the voltage or current so that the conversion value becomes 0000.
The following table shows the offset adjustment voltages and currents to
be input according to the input signal range.

Input signal range Input range Word (n+8) monitoring
value
Oto10V -0.5t005V FF38 to 00C8 (4,000 res-
—10t0 10V ~1.0t01.0V olution)
1to5V 08t012V FE70 to 0190 (8,000 res-
- . olution)

Oto5V -0.25t00.25V
410 20 mA 3.2t04.8 mA

4. After inputting the voltage or current so that the conversion value for the
analog input terminal is 0000, turn ON bit 04 (the Set Bit) of CIO word n+1,
and then turn it OFF again.

C A
2 0

A B A E
0 1 0 4 MON

CONT
#

SHIFT

SET

RESET

While the Offset Bit is ON, the offset value will be saved to the Unit's EE-
PROM when the Set Bit turns ON.

5. To finish the offset adjustment, turn OFF bit 00 (the Offset Bit) of CIO word
n+1.

CONT
#

SHIFT

0 1 0 0 MON

RESET

&Caution Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

&Caution When making adjustments, be sure to perform both the offset adjustment and
gain adjustment at the same time.

Note 1. The EEPROM can be overwritten 50,000 times.

2.  While the Offset Bit or the Gain Bit is ON, the present conversion data will
be displayed in word n+8.
If the Offset Bit or the Gain Bit is OFF, the value immediately prior to turning
the bit OFF will be held.
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Gain Adjustment The procedure for adjusting the analog input gain is explained below. As
shown in the following diagram, the gain is adjusted by sampling inputs so
that the conversion value is maximized.

Gain adjustment input range

OFAO| -~~~

Input signal range:
Oto10V

0 10V
The following example uses input number 1 adjustment for illustration. (The
unit number is 0.)

1,2,3... 1. Turn ON bit 01 (the Gain Bit) of CIO word n+1. (Hold the ON status.)

C A
2 0

CONT
#

A B A B

SHIFT 0 1 0 1 MON

SET

The analog input’s digital conversion values while the Gain Bit is ON will
be monitored in CIO word n+8.

2. Check whether the input devices are connected.

\oltage input

A ° o :'-. <1+
[ [
o ’ . _
A2 Yo
[« ST 4
A3 Input 1

AL © i - <]+
i N
[ il i)
P -
)
A3 Ofmmmmnes -+
Input 1

For current input, check that the voltage/
current switch is ON.
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3. Input the voltage or current so that the conversion value is maximized
(OFAO or 07D0 at a resolution of 4,000). The following table shows the gain
adjustment voltages and currents to be input according to the input signal

range.

Input signal range Input range Word (n+8) monitoring value
Oto10V 9.5t010.5V OEDS to 1068 (OFBO to 20D0)
-10to 10V 9.0to11.0V 0708 to 0898 (OE10 to 1130)
lto5V 48t052V OEDS to 1068 (OFBO to 20D0)
Oto5V 475t05.25V OEDS to 1068 (OFBO to 20D0)
4 to 20 mA 19.2 t0 20.8 mA OED8 to 1068 (OFBO to 20D0)

(Values in parentheses are for a resolution of 8,000.)
4. With the voltage or current having been input so that the conversion value
for the Analog Input Unit is maximized (OFAO or 07DO0), turn bit 04 (the Set
Bit) of CIO word n+1 ON and then OFF again.

C A
2 0

CONT
#

SHIFT

A B A
0 1 0

E

4

MON

SET

RESET

While the Gain Bit is ON, the gain value will be saved to the Unit's EE-
PROM when the Set Bit turns ON.

5. To finish the gain adjustment, turn OFF bit 01 (the Gain Bit) of CIO word

n+1.

CONT
#

SHIFT

MON

RESET

&Caution Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

&Caution When making adjustments, be sure to perform both the offset adjustment and
gain adjustment at the same time.

Note

1. The EEPROM can be overwritten 50,000 times.

2. While the Offset Bit or the Gain Bit is ON, the present conversion data will
be displayed in word n+8.
If the Offset Bit or the Gain Bit is OFF, the value immediately prior to turning
the bit OFF will be held.
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Clearing Offset and Gain Follow the procedure outlined below to return the offset and gain adjusted val-

Adjusted Values

56

ues to their default settings.

The following example uses input number 1 adjustment for illustration. (The
unit number is 0.)

1,2,3... 1. Turn ON bit 05 (the Clear Bit) of CIO word n+1. (Hold the ON status.) Re-
gardless of the input value, 0000 will be monitored in CIO word n+8.

c A i{a B A F
2 0 0 1 0 5 MON

CONT
#

SHIFT

SET

2. Turn bit 04 of CIO word n+1 ON and then OFF again.

C A
2 0

A B A E
0 1 0 4 MON

CONT
#

SHIFT

SET

RESET

While the Clear Bit is ON, the adjusted value will be cleared and reset to
the default offset and gain values when the Set Bit turns ON.

3. To finish the clearing of adjusted values, turn OFF bit 05 (the Clear Bit) of
CIO word n+1.

o e e

RESET

&Caution Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

&Caution When making adjustments, be sure to perform both the offset adjustment and
gain adjustment at the same time.

Note The EEPROM can be overwritten 50,000 times.
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2-8 Handling Errors and Alarms

2-8-1 Indicators and Error Flowchart

Indicators If an alarm or error occurs in the Analog Input Unit, the ERC or ERH indica-
tors on the front panel of the Unit will light.

Front panel of Unit

RUN []
Erc[ ] [ ERH
ADJ []
LED Meaning Indicator Operating status

RUN (green) | Operating Lit Operating in normal mode.

Not lit Unit has stopped exchanging data with
the CPU Unit.

ERC (red) Unit has Lit Alarm has occurred (such as disconnec-
detected an tion detection) or initial settings are incor-
error rect.

Not lit Operating normally.
ADJ (yellow) | Adjusting Flashing Operating in offset/gain adjustment
mode.
Not lit Other than the above.

ERH (red) Errorin the | Lit Error has occurred during data exchange

CPU Unit with the CPU Unit.
Not lit Operating normally.
Troubleshooting Use the following procedure for troubleshooting Analog Input Unit errors.
Procedure
( Error occurs. )

Ye
Is the RUN indicator =S

lit?

Is the ERC indicator

lit? Alarm has occurred at the Analog Input Unit.

(Refer to 2-8-2 Alarms Occurring at the Analog Input Unit.)

Check whether the initial settings for the Analog Input Unit
are set correctly.
(Refer to 2-8-2 Alarms Occurring at the Analog Input Unit.)

Yes
Is the RUN indicator
lit?

Is the ERH indicator

lit? Error detected by CPU Unit

(Refer to 2-8-3 Errors in the CPU Unit.)

Refer to 2-8-5
Troubleshooting.

Check whether the unit number is set correctly.
(Refer to 2-8-3 Errors in the CPU Unit.)

57



Handling Errors and Alarms Section 2-8

2-8-2 Alarms Occurring at the Analog Input Unit

When an alarm occurs at the Analog Input Unit, the ERC indicator lights and
the Alarm Flags are stored in bits 08 to 15 of CIO word n+9.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+9

Disconnection Detection Flags
(With the CS1W-ADO041(-V1), bits 00 to 03)

Alarm Flags

For the CIO word addresses, n = 2000 + (unit number x 10).
ERC and RUN Indicators: Lit

RUN ||
Erc | | I ERH

[ :Lit
B : Notlit

The ERC and RUN indicators will be lit when an error occurs while the Unit is
operating normally. The following alarm flags will turn ON in CIO word n+9.
These alarm flags will turn OFF automatically when the error is cleared.

Wordn +9 Alarm flag Error contents Input status Countermeasure
Bits 00 to 07 Disconnection | A disconnection was detected. | Conversion data | Check the rightmost byte of CIO
(See note 1)) Detection (See note 2.) becomes 0000. |word n+9. The inputs for bits

that are ON may be discon-
nected. Restore any discon-
nected inputs.

Bit 14

(Adjustment

mode) occurred while in adjustment immediately OFF again.

EEPROM Writ- | mode. prior to the error. | it the error persists even after

ing Error No data is the reset, replace the Analog
changed. Input Unit.

An EEPROM writing error has

Holds the values

Turn the Set Bit OFF, ON, and

58

Note

1. With the CS1W-AD041-V1, the Disconnection Detection Flags are stored
in bits 00 to 03. Bits 04 to 07 are not used (always OFF).

2. Disconnection detection operates for input numbers used with a range of

1to 5V (4to 20 mA).
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ERC Indicator and RUN Indicator: Lit, ADJ Indicator: Flashing

RUN ||
ERC ||
ADJ |

B ErRH

]:[ : Lit
]1 : Flashing
M : Not it

This alarm will occur in the case of incorrect operation while in the adjustment
mode. In adjustment mode, the Adjustment Mode ON Flag will turn ON in bit

15 of CIO word n+9.

Word n +9 Alarm flag Error contents Input status Countermeasure
Bit 12 (Adjustment In adjustment mode, offset or Conversion data | If making the adjustment by
mode) gain cannot be adjusted corresponding | means of a connected input
Input Value because input value is out of the | to the input sig- | device, first adjust the input
Adjustment permissible range for adjust- nal is monitored | device before adjusting the Ana-
Range ment. in word n+8. log Input Unit.
Exceeded
Bit 13 (Adjustment In adjustment mode, adjust- Holds the values | Check whether the word n input
mode) ment cannot be performed immediately number to be adjusted is set
Input Number because the specified input prior to the error. | from 21 to 28 (21 to 24 for
Setting Error number is not set for use or No data is CS1W-AD041(-V1)).
because the wrong input num- | changed. Check whether the input number
ber is specified. to be adjusted is set for use by
means of the DM setting.
Bit 15 only ON | (Adjustment The PLC is in either MONITOR | Holds the values | Detach the Unit. Switch the rear
Mode) or RUN mode while the Analog | immediately panel DIP switch pin to OFF.
PLC Error Input Unit is operating in adjust- | prior to the error. | Restart the Unitin normal mode.
ment mode. No data is (See note 2.)
changed.
Note 1. When a PLC error occurs in the adjustment mode, the Unit will stop oper-

ating. (The input values immediately prior to the error are held.)

2. With the CS1W-AD041-V1/081-V1, the operating mode can be set either
with the DIP switch or with bits 00 to 07 of D (m+18).

ERC Indicator: Lit, RUN Indicator: Not Lit

RUN [

ERC | | I ERH

]:[ : Lit
B Notlit

The ERC indicator will be lit when the initial settings for the Analog Input Unit
are not set correctly. The alarm flags for the following errors will turn ON in
CIO word n+9. These alarm flags will turn OFF when the error is cleared and
the Unit is restarted, or the Special I/O Unit Restart Bit is turned ON and then

OFF again.
Word n +9 Alarm flag Error contents Input status Countermeasure
Bit 11 Mean Value The wrong number of samplings | Conversion Specify a number from 0000 to
Processing Set- | has been specified for mean does not start 0006.
ting Error processing. and data

becomes 0000.
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2-8-3 Errors in the CPU Unit

When errors occur in the CPU Unit or I/O bus, and I/O refresh with the Special
I/O Unit is not performed correctly resulting in the Analog Input Unit malfunc-
tioning, the ERH indicator will be lit.

ERH and RUN Indicators: Lit

RUN
ErRcl [] ERH

]:[ : Lit
B Notlit

The ERH and RUN indicators will be lit if an error occurs in the 1/O bus caus-
ing a WDT (watchdog timer) error in the CPU Unit, resulting in incorrect 1/0
refresh with the Analog Input Unit.

Turn ON the power supply again or restart the system.
For further details, refer to CS-series CS1G/H-CPULI-EV1, CS1G/H-
CPULICIH Programmable Controllers Operation Manual (W339).

Error

Error contents

Input status

1/0 bus error

Error has occurred during data
exchange with the CPU Unit.

Conversion data becomes 0000.

CPU Unit monitoring error (see
note)

No response from CPU Unit dur-
ing fixed period.

Maintains the condition existing
before the error.

CPU Unit WDT error

Error has been generated in
CPU Unit.

Changes to undefined state.

Note No error will be detected by the CPU Unit or displayed on the Programming
Console, because the CPU Unit is continuing operation.

ERH Indicator: Lit, RUN Indicator: Not Lit
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RUN B
eErc Il [ [ ERH

1 :Lit
B : Not it

The unit number for the Analog Input Unit has not been set correctly.

Error

Error contents

Input status

Duplicate Unit Number

The same unit number has been
assigned to more than one Unit
or the unit number was set to a
value other than 00 to 95.

Special I/O Unit Setting Error

The Special I/O Units registered
in the I/O table are different from
the ones actually mounted.

Conversion does not start and
data becomes 0000.
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2-8-4 Restarting Special I1/0 Units

There are two ways to restart Special /0 Unit operation after having changed
DM contents or having cleared the cause of an error. The first way is to turn
the power to the PLC OFF and ON, and the second way is to turn ON the
Special I/0 Unit Restart Bit.

Special I/0 Unit Restart Bits

Bits Functions
A50200 Unit #0 Restart Bit Turning the Restart Bit for any
A50201 Unit #1 Restart Bit Unit ON and then OFF again
restarts that Unit.
A50215 Unit #15 Restart Bit
A50300 Unit #16 Restart Bit
A50715 Unit #95 Restart Bit

The conversion data becomes 0000 during restart.

If the error is not cleared even after turning the Special I/O Unit Restart Bit ON
and then OFF again, then replace the Unit.

2-8-5 Troubleshooting

The following tables explain the probable causes of troubles that may occur,
and the countermeasures for dealing with them.

Conversion Data Does Not Change

Probable cause Countermeasure Page
The input is not set for being used. | Set the input to be used. 41
The peak value hold function isin | Turn OFF the peak value hold func- |47
operation. tion if it is not required.

The input device is not working, the | Using a tester, check to see if the
input wiring is wrong, or there isa | input voltage or current is changing.

disconnection. Use Unit's alarm flags to check for a | 58
disconnection.

Value Does Not Change as Intended

Probable cause Countermeasure Page
The input device’s signal range Check the specifications of the 14
does not match the input signal input device, and match the settings

range for the relevant input number | for the input signal ranges.
at the Analog Input Unit.

The offset and gain are not Adjust the offset and gain. 49
adjusted.
When using the 4 mA to 20 mA Turn ON the voltage/current switch. |29

range, the voltage/current switch is
not turned ON.

Conversion Values are Inconsistent

Probable cause Countermeasure Page
The input signals are being affected | Change the shielded cable connec- | 33
by external noise. tion to the Unit's COM terminal.

Insert a 0.01-pF to 0.1-pF ceramic | ---
capacitor or film capacitor between
the input’s (+) and (-) terminals.

Try increasing the number of mean |44
value processing buffers.
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3-1 Specifications

3-1-1 Specifications

Item

CJ1W-AD041-V1 CJ1W-ADO081-V1 | CJ1W-ADO081

Unit type

CJ-series Special I/O Unit

Isolation (See note 1.)

Between I/O and PLC signals: Photocoupler
(No isolation between individual 1/O signals.)

External terminals

18-point detachable terminal block (M3 screws)

Affect on CPU Unit cycle time

0.2 ms

Power consumption

420 mA max. at 5 VDC

Dimensions (mm) (See note 2.)

31 x90 x 65 (W x H x D)

Weight

140 g max.

General specifications

Conforms to general specifications for SYSMAC CJ Series.

Mounting position

CJ-series CPU Rack or CJ-series Expansion Rack

Maximum number of Units (See note
3.)

Units per Rack (CPU Rack or Expansion Rack): 4 to10 Units max. (See note 3.)

Data exchange with CPU Units
(See note 4.)

Special I/0O Unit Area in CIO Area (CIO 2000 to CIO 2959): 10 words per Unit
Special I/0O Unit Area in DM Area (D20000 to D29599): 100 words per Unit

Inputs Number of analog inputs 4 | 8 | 8
specifica- [nyyt signal range 1to5V
tions (See note 5.) Oto5V
Oto10V
-10to 10V
4to 20 mA
(See note 6.)
Maximum rated input (for 1 | Voltage Input: £15 V
point) (See note 7.) Current Input: £30 mA
Input impedance Voltage Input: 1 MQ min.
Current Input: 250 Q (rated value)
Resolution (See note 8.) 4,000/8,000 | 4,000/8,000 4,000
Converted output data 16-bit binary data
Accuracy 23+2°C Voltage Input: £0.2% of full scale
(See note 9.) Current Input: £0.4% of full scale
0°Cto Voltage Input:+0.4% of full scale
55°C Current Input: £0.6% of full scale
A/D conversion time 1 ms/250 ps 1 ms/250 ps 1ms
(See note 10.) (See note 8.) (See note 8.)
Inputs Mean value processing Stores the last “n” data conversions in the buffer, and stores the mean value of
functions the conversion values.
Buffer number: n = 2, 4, 8, 16, 32, 64
Peak value holding Stores the maximum conversion value while the Peak Value Hold Bit is ON.
Input disconnection detec- | Detects the disconnection and turns ON the Disconnection Detection Flag.
tion
Note 1. Do not apply a voltage higher than 600 V to the terminal block when per-
forming withstand voltage test on this Unit. Otherwise, internal elements
may deteriorate.
2. Refer to Dimensions on page 345 for details on the Unit's dimensions.
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10.

11.

The maximum number of Analog Input Units that can be mounted to one
Rack varies depending on the current consumption of the other Units
mounted to the Rack.

Power Supply Unit Rack CJ1W-ADO041-V1
CJ1W-ADO081(-V1)
CJ1W-PA205R CPU Rack 9
CJIW-PAD25 Expansion Rack 10
CJ1W-PA202 CPU Rack 4
Expansion Rack 6
Data Transfer with the CPU Unit
Special I/0 10 words |CPU Unitto |Peak hold values
Unit Area in per Unit Analog Input
CIO Area refreshed | Unit
(CIO 2000to | cyclically [ Analog Input | Analog input values
g:g ggggoo " Unit to CPU | Line disconnection detection
Unit Alarm flags
CIO 295915) cam g
Special I/0 100 words |CPU Unitto |Input signal conversion ON/OFF
Unit Area in per Unit Analog Input | Signal range specifications
DM Area refreshed | Unit Averaging specifications
(D20000 to cyclically Resolution/conversion time setting
D29599) Operation mode setting

Note The resolution/conversion time setting and operation mode setting
are supported only by version-1 Analog Input Units.

Input signal ranges can be set for each input.

Voltage input or current input are chosen by using the voltage/current
switch at the back of the terminal block.

The Analog Input Unit must be operated according to the input specifica-
tions provided here. Operating the Unit outside these specifications will
cause the Unit to malfunction.

With version-1 Analog Input Units, the resolution can be set to 8,000 and
the conversion time to 250 ps in the DM Area (m+18). There is only one
setting for both of these, i.e., they are both enabled or disabled together.

The accuracy is given for full scale. For example, an accuracy of +0.2%
means a maximum error of £8 (BCD).

The default setting is adjusted for voltage input. To use current input, per-
form the offset and gain adjustments as required.

A/D conversion time is the time it takes for an analog signal to be stored in
memory as converted data after it has been input. It takes at least one cy-
cle before the converted data is read by the CPU Unit.

Line disconnection detection is supported only when the range is set to 1
to 5V or 4 to 20 mA. If there is no input signal when the 1 to 5-V or 4 to 20-
mA range is set, the Line Disconnection Flag will turn ON.
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3-1-2 Input Function Block Diagram

Analog Input Unit CPU Unit
1o Special I/0
— Mean value g Peak value u refresh Unit Area
. Input dis- & p_roceISSIng gicglgbfltggjctlon Anak)g
Analog input 1 A/D connection|—o~ disabled input 1
detection o o) conver-
[ |Mean value [_|Peak value sion
processing hold function value
) enabled enabled
Analog input 2 ——— Same as above. o
Analog input 3 —— Same as above. 5
Analog input 4 —— Same as above. —0
Analog input 5 ——— Same as above. -0
Analog input 6 —— Same as above. —©
Analog input 7 —— Same as above. —©
Analog input 8 —— Same as above. —0

Note There are only four analog inputs for the CJ1W-AD041-V1.

3-1-3 Input Specifications

If signals that are outside the specified range provided below are input, the
conversion values (16-bit binary data) used will be either the maximum or
minimum value.

Range: 1to 5V (4 to 20 mA)

Conversion value

1068 (20D0
OFAO 21F4og

Resolution: 4,000
(Resolution: 8,000)

0000 (0000)
FF38 (FE70)

+1VIAmA 5V/20mA
0.8V/3.2mA 5.2V/20.8 mA

Analog input signal
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Range: 0to 10V

Conversion value

1068 (20D0
OFAO ilF40;

Resolution: 4,000
(Resolution: 8,000)

0000 (0000
FF38 (FE70)

Analog input signal

Range: 0to 5V

Conversion value

1068 (20D0
OFAO (1F40

Resolution: 4,000
(Resolution: 8,000)

0000 (0000)
FF38 (FE70)

-0.25V 525V

Analog input signal
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Range: —-10to 10V

68

Note

Conversion value

0898 (1130)
07D0 (OFAO0)

0000 (0000)

F830 (FO60)
F768 (EEDO) |- - - -~

-11V

10V

Analog input signal

Resolution: 4,000
(Resolution: 8,000)

The conversion values for a range of —10 to 10 V will be as follows (for a reso-

lution of 4,000):

16-bit binary data

BCD

F768 —2200
FFFF -1
0000 0
0001 1
0898 2200
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3-2 Operating Procedure

Follow the procedure outlined below when using Analog Input Units.

Installation and Settings

Offset and Gain Adjustment

Operation

1,2,3...

1,2,3...

1,2,3...

1.

w

No o s

8.

Set the operation mode to normal mode.

Set the DIP switch on the front panel of the Unit, or (for version-1 Units) set
the operation mode in DM word m+18, to normal mode.

Set the voltage/current switch at the back of the terminal block.

Use the unit number switch on the front panel of the Unit to set the unit
number.

Wire the Unit.
Turn ON the power to the PLC.
Create the Input tables.
Make the Special Input Unit DM Area settings.
* Set the input numbers to be used.
* Set the input signal ranges.
* Set the number of mean processing samplings.
 Conversion time and resolution (version-1 Units only)

Turn the power to the PLC OFF and ON, or turn ON the Special I/O Unit
Restart Bit.

When the input for the connected devices needs to be calibrated, follow the
procedures in Offset Gain Adjustment below. Otherwise, skip to Operation
below.

Set the operation mode to adjustment mode.

Set the DIP switch on the front panel of the Unit, or (for version-1 Units) set
the operation mode in DM word m+18, to adjustment mode.

Set the voltage/current switch at the back of the terminal block.

Turn ON the power to the PLC.
Be sure to set the PLC to PROGRAM mode.

Adjust the offset and gain.
Turn OFF the power to the PLC.
Set the operation mode to normal mode.

Set the DIP switch on the front panel of the Unit, or (for version-1 Units) set
the operation mode in DM word m+18, to normal mode.

Turn ON the power to the PLC.
Ladder program

» Read conversion values or write set values by means of MOV(021)
and XFER(070).

* Specify the peak hold function.
» Obtain disconnection notifications and error codes.
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3-2-1 Procedure Examples

CJ1W-AD041-V1

CJ1W-AD081(-V1) CJ-series CPU Unit

— INL:1to5V — P |, L]
IN2:1to 5V — — o —[ ]

i 1 1
Analog inputs IN3: 4 to 20 mA ’ 1 % 1 L1
IN4: 4 to 20 mA —_— e |§,| —>|:|
IN5:010 10V~ —» — 5, —[_
IN6: 0010V ~ — — [ —[ ]

1 1
IN7:-10t0 10V =~ —— — 8, —[ ]
L IN8: Not used — e | —[ ]

L - d

No.: 1
Setting the Analog Input Unit
1,2,3... 1. Setthe operation mode switch on the front panel of the Unit. Refer to 3-3-

3 Operation Mode Switch for further details. (For version-1 Units, this set-
ting can also be made in DM word m+18.)

ADOSéEg ﬂ

)
&)

golle

Relce
@@ Turn OFF SW1 for normal mode.
@@

i I3, all

T 1

2. Set the voltage/current switch. Refer to 3-3-4 Voltage/Current Switch for
further details.

N\

(I=EEEER e
HiRERRRREE]
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3. Set the unit number switch. Refer to 3-3-2 Unit Number Switch for further
details.

2

&:
@
4

If the unit number is set to 1, words will
be allocated to the Analog Input Unit in
Special I/0 Unit Area CIO 2010 to

CIO 2019 and in the Special I/0 Unit
Area D20100 to D20199.

e
S REREREE

4. Connect and wire the Analog Input Unit. Refer to 1-2-1 Mounting Proce-
dure, 3-4 Wiring or 3-4-4 Input Wiring Example for further details.

DACAT

D081
e

=

A

=
%

XHXHHOHHOOR X HH(X
XHHHOHHOOHXHXHX

SN A A A IX
XN ) N O NI

[RAN AN SA SAN A
R[] A

==

5. Turn ON the power to the PLC.

Creating I/0O Tables
After turning ON the power to the PLC, be sure to create the I/O tables.

Peripheral port

0BT [DACAT
BN RN
e

=

0:0:0:0:0:-0:0:-0: Q|
QIS QDD QDS
XHXHHHORHOOHHX) [*
X)) 1) I I I I X

Programming Console
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Initial Data Settings

1,2,3... 1. Specify the Special I/O Unit DM Area settings. Refer to 3-5-4 Fixed Data
Allocations for further details.

/— Peripheral port

E] Analog input1: 1to 5V
Analog input2: 1to 5V
Analog input 3: 4 to 20 mA
Analog input 4: 4 to 20 mA
Analog input 5: 0 to 10 V
Analog input 6: 0 to 10 V
Analog input 7: =10 to 10 V
Analog input 8: Not used.

Programming Console

¢ The following diagram shows the input settings used. Refer to DM Al-
location Contents on page 85 and 3-6-1 Input Settings and Conversion
Values for more details.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

mD20100 000 0 0 0000 |11 1|1 1|1|1
(O07F Hex) ' ' ' ' ' ' '

Not used Input8 ———

— Input 7
Input 6

Input 5

Used — Input4d
Input 3

Input 2
L— Input 1

 The following diagram shows the input range settings. Refer to DM Al-
location Contents on page 85 and 3-6-1 Input Settings and Conversion
Values for more details.

Input 1: 1 to 5 V. Set to 10.
Input 2: 1 to 5 V. Set to 10.
Input 3: 4 to 20 mA. Set to 10.

Input 4: 4 to 20 mA. Set to 10.
I R N
Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

+1: D20101 3 ] ] ] j j j ;
ESSAAHex) 0 o0/0 0/O0O1|0'1|]0'0|2°0|1 0|1 O
L]

Input 5: 0 to 10 V. Set to 01.

Input 6: 0 to 10 V. Set to 01.

Input 7: —10 to 10V Set to 00.

Input 8: Not used. Set to 00 (disabled)
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e The following diagram shows the conversion time/resolution setting
(version-1 Units only). (Refer to 3-6-2 Conversion Time/Resolution

Setting.)

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

m+18:D20118

(0000 Hex) 0 00 0/0O 0|0 O

Conversion Time/Resolution Setting
0000: 1-ms conversion time, 4,000 resolution
C100: 250-ps conversion time, 8,000 resolution

2. Restart the CPU Unit.

o

Power turned ON again
(or Special I/0O Unit Restart —®
Bit is turned ON).

GE4O]..

=4

Creating Ladder Programs
Peripheral port

= a
oy

Programming Console

Personal computer

The data that is converted from analog to digital and output to CIO words (n +
1) to (n+ 7) of the Special I/0O Unit Area (CIO 2011 to CIO2017), is stored in
the specified addresses D00100 to D00106 as signed binary values 0000 to

OFAO Hex.

» The following table shows the addresses used for analog input.

Input number Input signal range | Input conversion | Conversion data
value address holding address
(n =CIO 2010) (See note 2.)
(See note 1.)

1 lto5V (n+1) = CIO 2011 D00100

2 lto5V (n+2) = CIO 2012 D00101

3 4t0 20 mA (n+3) = CIO 2013 D00102

4 410 20 mA (n+4) = CIO 2014 | D00103

5 Oto10V (n + 5)=ClO2015 D00104

6 Oto10V (n + 6)= ClO2016 D00105

7 -10to 10V (n +7)=ClO2017 |D00106

8 Not used

Note

1. The addresses are fixed according to the unit number of the Special I/O

Unit. Refer to 3-3-2 Unit Number Switch for further details.
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74

2. Setas required.

201900 Input 1 Disconnection Detection Flag (See note 3.)

1L

Al

MOV (021)

2011

D00100

201901 Input 2 Disconnection Detection Flag (See note 3.)

1L

Al

MOV (021)

2012

D00101

201902 Input 3 Disconnection Detection Flag (See note 3.)

1L

Al

MOV (021)

2013

D00102

201903 Input 4 Disconnection Detection Flag (See note 3.)

1L

Al

MOV (021)

2014

D00103

For 1 to 5V, the hexadecimal value 0000
to OFAO will be stored in CIO 2011, so if
there is no disconnection (i.e., 201900 is
OFF), CIO 2011 will be stored in
D00100.

In the same way, for 1 to 5V, CIO 2012
will be stored in D00101.

In the same way, for 4 to 20 mA, CIO 2013
will be stored in D00102.

In the same way, for 4 to 20 mA, CIO 2014
will be stored in D00103.

3. Theinput Disconnection Detection Flag is allocated to bits 00 to 07 of word
(n+9). Refer to Allocations for Normal Mode on page 88 for further details.
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3-3 Components and Switch Settings

CJ1W-AD041-V1
CJ1W-AD081-V1

CJ1W-ADO081
Front
With Terminal Block With Terminal Block Removed
—— Indicators
= =

ADO081

EEE . ] ggg]ﬁl 1l Terminal block
|®| S e |®| S
. MAC X MACI ;) X))

D SO e otagecurert I%@
xlo“ | X I% ><1oD |®I%
[ El Ore
[

e iy e
3 [ £ EZ Cie
MO’DE | |®—Terminal block - ujj,,__u— ___________________ | |®

([ 1
H Y = ‘@"—Dm Track IIE

mounting pin

Ll

Operating mode switch Terminal block lock lever
(pull down to release
terminal block)

Side

"_CSIider

I —

M |:||:I |:||:I :I
[
il
[
O ]
]

Expansion connector

\_E Slider
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3-3-1

Indicators

The terminal block is attached using a connector mechanism. It can be
removed by lowering the lever at the bottom of the terminal block.

The lever must normally be in the raised position. Confirm this before opera-

tion.

The indicators show the operating status of the Unit. The following table

shows the meanings of the indicators.

LED Meaning Indicator Operating status
RUN (green) | Operating Lit Operating in normal mode.
Not lit Unit has stopped exchanging data with
the CPU Unit.
ERC (red) Error Lit Alarm has occurred (such as disconnec-
detected by tion detection) or initial settings are incor-
Unit rect.
Not lit Operating normally.
ERH (red) Error in the | Lit Error has occurred during data exchange
CPU Unit with the CPU Unit.
Not lit Operating normally.
ADJ (yellow) | Adjusting Flashing Operating in offset/gain adjustment
mode.
Not lit Other than the above.

3-3-2  Unit Number Switch

The CPU Unit and Analog Input Unit exchange data via the Special I/O Unit
Area and the Special I/0 Unit DM Area. The Special I/O Unit Area and Special
I/O Unit DM Area word addresses that each Analog Input Unit occupies are
set by the unit number switch on the front panel of the Unit.
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Always turn OFF the power before setting the unit number. Use a flat-blade
screwdriver, being careful not to damage the slot in the screw. Be sure not to
leave the switch midway between settings.

Switch Unit Special/O Unit Area Special I/O Unit DM Area

MACH <01 8o setting number addresses addresses
No. 8 S 0 Unit #0 ClO 2000 to CIO 2009 | D20000 to D20099
101\ &% 1 Unit#1  |CIO 2010to CIO 2019 | D20100 to D20199
2 Unit #2 ClO 2020 to CIO 2029 D20200 to D20299
‘01 8@ 3 Unit #3 ClO 2030 to CIO 2039 D20300 to D20399
109 ﬂ@f’ 4 Unit#4 | CIO 2040 to CIO 2049 | D20400 to D20499
5 Unit #5 ClO 2050 to CIO 2059 | D20500 to D20599
6 Unit #6 ClO 2060 to CIO 2069 D20600 to D20699
7 Unit #7 ClO 2070 to CIO 2079 D20700 to D20799
8 Unit #8 ClO 2080 to CIO 2089 | D20800 to D20899
9 Unit #9 ClO 2090 to CIO 2099 | D20900 to D20999
10 Unit #10 ClO 2100 to CIO 2109 D21000 to D21099

n Unit #n CIO 2000 + (n x 10) to D20000 + (n x 100) to

ClO 2000 + (n x 10) +9 | D20000 + (n x 100) + 99

95 Unit #95 ClO 2950 to CIO 2959 | D29500 to D29599

Note If two or more Special I/O Units are assigned the same unit number, an “UNIT
No. DPL ERR” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

3-3-3 Operation Mode Switch

The operation mode switch on the front panel of the Unit is used to set the
operation mode to either normal mode or adjustment mode (for adjusting off-
set and gain).

-1
B
MODE
Pin number Mode
1 2
OFF OFF Normal mode
ON OFF Adjustment mode

&Caution Do not set the pins to any combination other than those shown in the above
table. Be sure to set pin 2 to OFF

&Caution Be sure to turn OFF the power to the PLC before installing or removing the
Unit.

Note The CJ1W-AD041-V1 and CJ1W-ADO081-V1 Analog Input Units have both a
hardware operation mode switch and a software setting for the operation
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mode in bits 00 to 07 of DM word m+18. The contents of DM word m+18 are

shown below.

Bit

15 | 14 | 13 | 12 | 11 [ 10 | 09 | 08

07 | 06 | 05 | 04 | 03 | 02 | 01 | 00

D (m+18)

Conversion time/resolution setting

00: Conversion time of 1 ms and resolution of 4,000
C1: Conversion time of 250 us and resolution of 8,000

00: Normal mode

Operation mode setting

C1: Adjustment mode

m: 20000 + (unit number x 100)

Relationship between Operation Mode Setting and Hardware Operation

Mode Switch
Hardwareoperation | Setting of bits 00 to 07 of Operation mode when
mode switch m+18 power is turned ON or Unit

is restarted

Normal mode

Normal mode

Normal mode

Normal mode

Adjustment mode

Adjustment mode

Adjustment mode

Normal mode

Adjustment mode

Normal mode

Adjustment mode

Adjustment mode

3-3-4 Voltage/Current Switch

The analog conversion input can be switched from voltage input to current
input by changing the pin settings on the voltage/current switch located on the
back of the terminal block.

78

i
O~
MODE

S

OFF: Voltage input

N ON: Current input
B1 Al
Input 2
3 [T
_I_L T J+q|Input 1
[T :l'
- T~ | Input 4
1| Input 3
EfF
— T3~ INPUt 6
4= 14 Input 5
EfF
- j| T3] Input 8
14| Input 7

Note There are only four inputs for the CJ1W-AD041-V1.

&Caution Be sure to turn OFF the power to the PLC before mounting or removing the

terminal block.
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3-4 Wiring

3-4-1 Terminal Arrangement

The signal hames corresponding to the connecting terminals are as shown in

CJ1W-ADO041-V1

CJ1W-ADO081-V1
CJ1W-ADO081

the following diagram.

Input 2 (+) B1

Al Input 1 (+)
Input 2 (-) B2

A2 Input 1 (-)
Input 4 (+) B3

A3 Input 3 (+)
Input 4 (-) B4

A4 Input 3 ()
AG B5

A5 AG
N.C. B6

A6 N.C.
N.C. B7

A7 N.C.
N.C. B8

A8 N.C.
N.C. B9

A9 N.C.
Input 2 (+) B1

Al Input 1 (+)
Input 2 (-) B2

A2 Input 1 (-)
Input 4 (+) B3

A3 Input 3 (+)
Input 4 (-) B4

Ad Input 3 (<)
AG B5

A5 AG
Input 6 (+) B6

A6 Input 5 (+)
Input 6 (-) B7

A7 Input 5 (=)
Input 8 (+) B8

A8 Input 7 (+)
Input 8 (-) B9

A9 Input 7 (=)

Note 1. The analog input numbers that can be used are set in the Data Memory

(DM).

2. The input signal ranges for individual inputs are set in the Data Memory
(DM). They can be set in units of input numbers.

3. The AG terminals are connected to the 0-V analog circuit in the Unit. Con-

necting shielded input lines can improve noise resistance.

&Caution Do not make any connections to the N.C. terminals.
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3-4-2 Internal Circuitry
The following diagrams show the internal circuitry of the analog input section.

Input Circuitry

15k 15 k oottt 3
Ay y Ay ' } . o
nput (+ i Input circuit,
Input Input t
20 L iand :
/ <1M - T iconversion |
Input (—) M 1'3-'5 1'?‘:’(" jcircuit i
] ]
Voltage/ < —L L 4
current = T  TrTTmmmm
AG input switch T
(analog
0V) Y ¥

AG (common to all inputs)

Internal Configuration

Fy Indicators/Sw@

R S
MPU 3 Externally
a connected
£ terminal
> |BUs g R - I
interface| - ¥ |RAM ‘_33-
o
INPU
S [veur]
vy °©
3 =
o
Oscillator o ] | EEPROM
Division
+15V
+5V
-16Y
v .
CJ-series PC
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3-4-3 \Voltage Input Disconnection

_____|Connected
device #1
© Y &
N
i ™
! 1
! I
! 1
! 1
! 1
! i
! 1
! I
! 1
i !
1
i C I\ .
1
j ! J7
I
I 1
\ I
! i
I
N 24
T R ey -
I
Connected X
device #2 |
/
€1 A
S/
|
| |
24 VDC

Note If the connected device #2 in the above example outputs 5 V and the power
supply is shared by 2 channels as shown in the above diagram, approximately
one third of the voltage, or 1.6 V, will be input at input 1.

When voltage inputs are used and a disconnection occurs, separate the
power supply at the side of the connected devices or use an insulating device
(isolator) for each input to avoid the following problems.

When the power supply at the connected devices is shared and section A or B
is disconnected, power will flow in the direction of the broken line and the out-
put voltage of the other connected devices will be reduced to between a third
to a half of the voltage. If 1 to 5 V is used and the reduced voltage output, dis-
connection may not be detectable. If section C is disconnected, the power at
the (=) input terminal will be shared and disconnection will not be detectable.

For current inputs, sharing the power supply between the connected devices
will not cause any problems.
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3-4-4 Input Wiring Example

CJ1W-ADO81(-V1)

————————————————

+ - i O Bl
Input 2 I> i Al o b 7 <| .
- o - o B2 . P Input 1
' N A2 O -
+ i i —10 B ;
Input 4 > P . A3 o g +
- i v —O B4 : . ] Input 3
Smmmmmmmmeeee ¢ .. A4 o+4— L 4 L ; -
----t0 B5 [ kS
,,,,,,,,,,,,,,,, i A5 O
+ Ta) i +—to B6 !
Input 6 > i H A6 O = <] +
- i — O B7 H . Input 5
A7 04— ! -
+ > 5 = o B8 :
Input 8 P i : A8 O T < +
- i — +—10 B9 H . L Input 7
[ ¥ H A9 O+~ - - -
eend T Y

Note There are only four inputs for the CJ1W-AD041-V1.
Inputs 5 to 8 are not used.

Note 1. When using current inputs, turn ON the voltage/current switches. Refer to
3-3-4 Voltage/Current Switch for further details.

2. Forinputs that are not used, either set to “0: Not used” in the input number
settings (refer to 3-6-1 Input Settings and Conversion Values) or short-cir-
cuit the voltage input terminals (V+) and (V-). If this is not performed and
the inputs are set for the 1 to 5-V or 4 to 20-mA range, the Line Disconnec-
tion Flag will turn ON.

3. Crimp-type terminals must be used for terminal connections, and the
screws must be tightened securely. Use M3 screws and tighten them to a
torque of 0.5 N-m.

4. When connecting the shield of the analog input cables to the Unit's AG ter-
minals, as shown in the above diagram, use a wire that is 30 cm max. in
length if possible.

&Caution Do not connect anything to N.C. terminals shown in the wiring diagram on
page 79.

Fork type

—
M3 screw 6.0 mm max.
K A
% Round type
6.0 mm m@:[‘j

Connecting shielded cable to the Unit's AG terminals can improve noise resis-
tance.

3-4-5 Input Wiring Considerations
When wiring inputs, apply the following points to avoid noise interference and
optimize Analog Input Unit performance.
» Use two-core shielded twisted-pair cables for input connections.

* Route input cables separately from the AC cable, and do not run the Unit’s
cables near a main circuit cable, high voltage cable, or a non-PLC load
cable.

82



Exchanging Data with the CPU Unit

Section 3-5

« If there is noise interference from power lines (if, for example, the power
supply is shared with electrical welding devices or electrical discharge
machines, or if there is a high-frequency generation source nearby) install
a noise filter at the power supply input area.

3-5 Exchanging Data with the CPU Unit
3-5-1 Outline of Data Exchange

CJ-series CPU

Data is exchanged between the CPU Unit and the CJ1W-AD041-V1/081(-V1)
Analog Input Unit via the Special I/0 Unit Area (for data used to operate the
Unit) and the Special I/O Unit DM Area (for data used for initial settings).

I/O Refresh Data

Analog input conversion values, which are used as data for Unit operation, are
allocated in the Special I/O Unit Area of the CPU Unit according to the unit
number, and are exchanged during I/O refreshing.

Fixed Data

The Unit's fixed data, such as the analog input signal ranges and the number
of operational mean value buffers is allocated in the Special /O Unit DM Area
of the CPU Unit according to the unit number, and is exchanged when the
power is turned ON or the Unit is restarted.

With version-1 Units, the conversion time and resolution can be set, along
with the operation mode.

Unit CJ1W-ADO041-V1/081(-V1) Analog Input Unit

10
words

100
words

2000 +nx 10

2000+nx10+9

D20000 + n x 100

— D20000 + n x 100 + 99

Special 1/0 Unit Area I/O Refresh Data

Analog inputs Exchanges analog input val-

ues during data refresh.

See 3-5-5 1/0
Refresh Data
Allocations for

Analog inputs

1/0 refresh

details.
DM (Data Memory) Area Fixed Data
: Transmits fixed data such
Input signal range as analog input signal
Number of opera- ranges and number of See 3-5-4 Fixed
tional mean value Power ON or | | operational mean value Data Allocations

buffers. The conversion
timer/resolution and
operation mode can be set
for version-1 Units

buffers Unit restart for details.

Conversion time/
resolution and
operating mode

n: Unit number
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3-5-2  Unit Number Settings

The Special I/O Unit Area and Special I/O Unit DM Area word addresses that
each Analog Input Unit occupies are set by the unit number switch on the front

MACH panel of the Unit.

1 8o : :
Switch Unit

©
No. L0
= number

o
101 \"s7 setting

Special/O Unit Area
addresses

Special I/O Unit DM Area
addresses

Unit #0

CIO 2000 to CIO 2009

D20000 to D20099

Unit #1

CIO 2010 to CIO 2019

D20100 to D20199

oo

[Ty =} Unit #2

ClO 2020 to CIO 2029

D20200 to D20299

X ~N
10°\C¢7 Unit #3

ClO 2030 to CIO 2039

D20300 to D20399

Unit #4

CIO 2040 to CIO 2049

D20400 to D20499

Unit #5

CIO 2050 to CIO 2059

D20500 to D20599

Unit #6

Cl0O 2060 to CIO 2069

D20600 to D20699

Unit #7

ClO 2070 to CIO 2079

D20700 to D20799

Unit #8

CIO 2080 to CIO 2089

D20800 to D20899

Ol (N|oO|O|h|WIN|IFL|[O

Unit #9

CIO 2090 to CIO 2099

D20900 to D20999

[EnY
o

Unit #10

ClO 2100 to CIO 2109

D21000 to D21099

l

Unit #n

>

CIO 2000 + (n x 10) to
CIO 2000 + (n x 10) + 9

D20000 + (n x 100) to
D20000 + (n x 100) + 99

95 Unit #95

CIO 2950 to CIO 2959

D29500 to D29599

Note If two or more Special I/O Units are assigned the same unit number, an “UNIT
No. DPL ERR” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

3-5-3 Special I/O Unit Restart Bits

To restart the Unit operations after changing the contents of the data memory
or correcting an error, turn ON the power to the PLC again or turn the Special
I/0 Unit Restart Bit ON and then OFF again.

Special I/O Unit Function

Area word

address

A50200 Unit No. 0 Restart Bit Restarts the Unit when turned
A50201 Unit No. 1 Restart Bit ON and then OFF again.
A50215 Unit No. 15 Restart Bit
A50300 Unit No. 16 Restart Bit
A50715 Unit No. 95 Restart Bit

Note If the error is not corrected by restarting the Unit or turning the Special /0
Unit Restart Bit ON and then OFF again, replace the Analog Input Unit.
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3-5-4 Fixed Data Allocations

DM Allocation and The initial settings of the Analog Input Unit are set according to the data allo-
Contents cated in the Special I/O Unit DM Area. Settings, such as the inputs used and
the analog input signal range must be set in this area.

With version-1 Units, the conversion time and resolution can be set, along
with the operation mode, in DM word m+18.

SYSMAC CJ-series CPU Unit CJ1W-AD041-V1/081(-V1) Analog Input Unit
(Special I/0 Unit DM Area) (Fixed Data Area)
Word .
Input conversion
Unit #0 D20000 to D20099 D(m) permission loop
mode setting
Unit #1 D20100 to D20199
Unit #2 D20200 to D20299 ) ) D(m+1) Input signal range
Data is automatically
Unit #3 D20300 to D20399 transferred to each unit
_ number when the power D(M+210 | gets number of
Unit #4 D20400 to D20499 is turned ON, or when ?g;%)note samplings for mean
. the Special 1/0 Unit value processing
Unit #5 D20500 to D20599 Restart Bit is turned ON. 3)
Unit #6 D20600 to D20699
D(m+18) | Conversion time/
Unit #7 D20700 to D20799 (See note | resolution and
Unit #8 D20800 to D20899 4) operation mode
Unit #9 D20900 to D20999 m = 20000 + (unit number x 100)

Unit #10 D21000 to D21099

D20000 + (n x 100) to
D20000 + (n x 100) + 99

Unit #n

Unit #95 D29500 to D29599

Note 1. The Special I/O Unit DM Area words that are occupied by the Analog Input
Unit are set using the unit number switch on the front panel of the Unit. Re-
fer to 3-5-2 Unit Number Settings for details on the method used to set the
unit number switch.

2. If two or more Special /O Units are assigned the same unit number, an
“UNIT No. DPL ERR” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.

3.  Only D(m) to D(m+5) are supported by the CJIW-AD041-V1.
4. The settings in D(m+18) are supported only by version-1 Units.
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DM Allocation Contents The following table shows the allocation of DM words and bits for both normal
and adjustment mode.

CJ1W-ADO041-V1

DM word Bits
1514 13]|12]unfw] o |8 ]7][6]5]a4]3]2]1]o
D(m) Not used. (Settings are ignored.) Not used. Input use setting
Input | Input | Input | Input
4 3 2 1
D(m+1) | Not used. (Settings are ignored.) Input signal range setting
Input 4 Input 3 Input 2 Input 1

D(m+2) |Input 1: Mean value processing setting
D(m+3) |Input 2: Mean value processing setting
D(m+4) |Input 3: Mean value processing setting
D(m+5) |Input 4: Mean value processing setting

D(m+6) | Not used. (Settings are ignored.)
to (m+17)

D(m+18) | Conversion time/resolution setting Operation mode setting

00: Conversion time of 1 ms and resolution of 4,000 | 00: Normal mode
C1: Conversion time of 250 ps and resolution of 8,000 | C1: Adjustment mode

Note For the DM word addresses, m = 20000 + (unit number x 100).
CJ1W-AD081-V1/CJ1W-ADO081

DM word Bits
15 14|13 [12]11]10] 9] 8] 76 [5]4]3]2]1]o0
D(m) Not used. (Settings are ignored.) Input use setting

Input | Input | Input | Input | Input | Input | Input | Input
8 7 6 5 4 3 2 1

D(m+1) |Input signal range setting

Input 8 Input 7 Input 6 Input 5 Input 4 Input 3 Input 2 Input 1
D(m+2) |Input 1: Mean value processing setting
D(m+3) |Input 2: Mean value processing setting
D(m+4) |Input 3: Mean value processing setting
D(m+5) |Input 4: Mean value processing setting
D(m+6) |Input 5: Mean value processing setting
D(m+7) |Input 6: Mean value processing setting
D(m+8) |Input 7: Mean value processing setting
D(m+9) |Input 8: Mean value processing setting
D(m+10) | Not used. (Settings are ignored.)

to (m+17)
D(m+18) | Conversion time/resolution setting Operation mode setting
(Seenote | 5o: Conversion time of 1 ms and resolution of 4,000 | 00: Normal mode

2)

C1: Conversion time of 250 ps and resolution of 8,000 | C1: Adjustment mode

Note 1. Forthe DM word addresses, m = 20000 + (unit number x 100).

2. Can be set only for the CJ1W-AD081-V1. (Not supported by pre-version-1
Units.)
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Set Values and Stored Values

Iltem Contents Page

Input | Use setting 0:  Not used. 90
1: Used.

Input signal range 00: -10to10V 91
01: Otol0V

10: 1to5V/4to 20 mA (See note 1.)
11: Oto5V

Mean value processing set- [0000: Mean value processing for 2 buffers (See note 3.) 93
ting 0001: No mean value processing

0002: Mean value processing for 4 buffers
0003: Mean value processing for 8 buffers
0004: Mean value processing for 16 buffers
0005: Mean value processing for 32 buffers
0006: Mean value processing for 64 buffers

Note 1. The input signal range of “1 to 5 V” and “4 to 20 mA” is switched using the
pins of the voltage/current switch. Refer to 3-3-4 Voltage/Current Switch for
details.

2. The default of mean value processing setting is set to “Mean value pro-
cessing for 2 buffers.” Refer to 3-6-3 Mean Value Processing.

3-5-5 1/0O Refresh Data Allocations

I/O refresh data for the Analog Input Unit is exchanged according to the allo-
cations in the Special I/O Unit Area.

SYSMAC CJ-series CPU Unit CJ1W-AD041-V1/081(-V1) Analog Input Unit

(Special I/0 Unit Area) (I/O Refresh Data Area)
Normal mode

Allocated words

i I/O refresh
Unit #0 CI0O 2000 to CIO 2009 clon OUT refresh
Unit #1 ClO 2010 to CIO 2019 >
Unit #2 CIO 2020 to CIO 2029 | | Atthe I/O refresh by the t%'o n+1 N refrech
PLC, outputs (CPU to Clon+9 reires
Unit #3 ClO 2030 to CIO 2039 Unit) and inputs (Unit to n

CPU) are refreshed in

Unit #4 ClO 2040 to CIO 2049 order with every cycle.
Unit #5 CIO 2050 to CIO 2059 Adjustment mode
Unit #6 CIlO 2060 to CIO 2069 ClOn to
Unit #7 ClO 2070 to CIO 2079 Clon+7 OUT refresh
Unit #8 CIO 2080 to CIO 2089 Clon+8
. to IN refresh
Unit #9 CIO 2090 to CIO 2099 Clon+9
Unit #10 ClO 2100 to CIO 2109
: CIO 2000 + (n x 10) to
Unit #n CIO 2000 + (n X 10) + 9 n = 2000 + (unit number x 10)

Unit #95 CIO 2950 to CIO 2959

Note 1. The Special I/0 Unit Area words that are occupied by the Analog Input Unit
are set using the unit number switch on the front panel of the Unit. Refer
to 3-5-2 Unit Number Settings for details on the method used to set the unit
number switch.
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2. If two or more Special I/O Units are assigned the same unit number, an
“UNIT No. DPL ERR” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.

Allocations for Normal For normal mode, set the operation mode switch on the front panel of the Unit
Mode as shown in the following diagram, or (for version-1 Units) set bits 00 to 07 in
DM word m+18.
ﬁz[o OFF
[ INH] ) oFF
MODE
The allocation of words and bits in the CIO Area is shown in the following
table.
CJ1W-ADO041-V1
I/0 Word Bits
1514183121110 98] 7 ]6]5[4][3][2]1]o0
Output n Not used. Peak value hold
(CPU to Input | Input | Input | Input
Unit) 4 3 2 1
Input n+1 Input 1 conversion value
Unit to
(CPU) 163 162 16_1 16°
n+2 Input 2 conversion value
n+3 Input 3 conversion value
n+4 Input 4 conversion value
n+5 Not used.
n+6 Not used.
n+7 Not used.
n+8 Not used.
n+9 Alarm Flags Not used. Disconnection detec-
tion
Input | Input | Input | Input
4 3 2 1
Note For the CIO word addresses, n = 2000 + (unit number x 10).
CJ1W-ADO081/AD081-V1
I/0 Word Bits
1514183121110 98] 7 ]6]5[4][3][2]1]0
Output n Not used. Peak value hold
(CPU to Input | Input | Input | Input | Input | Input | Input | Input
Unit) 8 7 6 5 4 3 2 1
Input n+1 Input 1 conversion value
Unit to
(CPU) 163 162 16_1 16°
n+2 Input 2 conversion value
n+3 Input 3 conversion value
n+4 Input 4 conversion value
n+5 Input 5 conversion value
n+6 Input 6 conversion value
n+7 Input 7 conversion value
n+8 Input 8 conversion value
n+9 Alarm Flags Disconnection detection
Input | Input | Input | Input | Input | Input | Input | Input
8 7 6 5 4 3 2 1

Note For the CIO word addresses, n = 2000 + (unit number x 10).
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Set Values and Stored Values
110 Item Contents Page
Input Peak value hold function 0:  Not used. 96
1. Peak value hold used.
Conversion value 16-bit binary data 91
Calculation result
Disconnection detection 0:  No disconnection 97
1: Disconnection
Common Alarm Flags Bits 00 to 03: Disconnection detection 88,107
Bits 04 to 07: Disconnection detection
(not used for AD041-V1)
Bit 08-10: Not used
Bit 11: Mean value processing setting error |89
Bit 15: Operating in adjustment mode
(always 0 in normal mode)

Note For the CIO word addresses, n = 2000 + unit number x 10.

The input disconnection detection function can be used when the input signal
range is set for 1to 5V (4 to 20 mA).

Input signal range Voltage/current
ltoS5V 0.3 V max.
4to 20 mA 1.2 mA max.

Allocation for Adjustment

For adjustment mode, set the operation mode switch on the front panel of the

Mode Unit as shown in the following diagram, or (for version-1 Units) set bits 00 to
07 in DM word m+18 to C1. When the Unit is set for adjustment mode, the
ADJ indicator on the front panel of the Unit will flash.
—> Z 0O
= ON
[INH] ) oFF
MODE
The allocation of CIO words and bits is shown in the following table.
/0 Word Bits
1514 ]13[12]11]10] 9[8[ 7 [6]5]4]3] 2 ]1]o0
Output |n Not used. Inputs to be adjusted
(CPUto 2 (fixed) 1to 8 (1 to 4) (See note
Unit) 1)
n+1 |Notused. Notused. |CIr |Set |Up |Down |Gain |Off-
set
n+2 |Notused.
n+3 |Not used.
n+4 |Notused.
n+5 |Notused.
n+6 |Notused.
n+7 |Notused.
Input n + 8 |Conversion value at time of adjustment
EL:JPnLIJt)tO 163 162 161 160
n+9 |[Alarm Flags Disconnection detec- Not used.
tion (See note 2.)
Input | Input | Input | Input | Input | Input | Input | Input
8 7 6 5 4 3 2 1

Note

1. Use settings 1 to 4 for the CJ1W-AD041-V1.

2. With the CJ1W-ADO041-V1, bits 04 to 07 in word n+9 (disconnection detec-

tion) a

re not used.
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Set Values and Stored Refer to 3-7-1 Adjustment Mode Operational Flow for further details.
Values Iltem Contents
Input to be adjusted Sets input to be adjusted.

Leftmost digit: 2 (fixed)
Rightmost digit: 1 to 8 (1 to 4 for CJ1W-AD041-V1)

Offset (Offset Bit) When ON, adjusts offset error.

Gain (Gain Bit) When ON, adjusts gain error.

Down (Down Bit) Decrements the adjustment value while ON.

Up (Up Bit) Increments the adjustment value while ON.

Set (Set Bit) Sets adjusted value and writes to EEPROM.

Clr (Clear Bit) Clears adjusted value. (Returns to default status)
Conversion value for The conversion value for adjustment is stored as 16 bits
adjustment of binary data.

Disconnection detection 0:  No disconnection
1. Disconnection

Alarm Flags Bit 12: Input value is outside adjustment limits
(in adjustment mode)
Bit 13: Input number setting error
(in adjustment mode)
Bit 14: EEPROM write error (in adjustment mode)
Bit 15: Operating in adjustment mode
(always 1 in adjustment mode)

Note For the CIO word addresses, n = 2000 + (unit number x 10).

The input disconnection detection function can be used when the input signal
range is set for 1to 5V (4 to 20 mA).

Input signal range Voltage/current
ltoS5V 0.3 V max.
4to 20 mA 1.2 mA max.

3-6 Analog Input Functions and Operating Procedures

3-6-1 Input Settings and Conversion Values

Input Numbers The Analog Input Unit converts analog inputs specified by input numbers 1 to
8 (1 to 4 for CJ1W-AD041-V1) only. To specify the analog inputs to be used,
turn ON from a Programming Device the D(m) bits in the DM Area shown in
the following diagram.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

D(m)
o0} N~ (o] To] < [ep] [aV] ~—
5 5 5 5 5 5 5 5
Q. Q. Q. Q. Q Q. Q. Q.
£ £ £ £ £ £ £ £
0: Not used
1: Used

Note There are only four inputs for the CJ1W-AD041-V1.

The analog input sampling interval can be shortened by setting any unused
input numbers to 0.

Sampling interval = (1 ms) x (Number of inputs used) (See note.)
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Note Use 250 ps instead of 1 ms when a version-1 Unit is set to a conver-
sion time of 250 us and resolution of 8,000.

The conversion values in words for inputs that have been set to “Not used” will
always be “0000."

For the DM word addresses, m = 20000 + (unit number x 100)
Input Signal Range Any of four types of input signal range (-10to 10 V,0to 10V, 1to 5V, and 4
to 20 mA) can be selected for each of the inputs. To specify the input signal

range for each input, set from a Programming Device the D(m+1) bits in the
DM Area as shown in the following diagram.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

DM (m+1)
o0} N~ © To] < (o2} [aV] —
5 5 5 5 5 5 5 5
Q. Q Q Q. Q Q. Q. Q
£ £ £ £ £ £ £ =
00: -10to 10V
01:0to 10V
10:1to 5V /4to20 mA
11:0to 5V

Note There are only four inputs for the CJ1W-AD041-V1.

Note 1. Forthe DM word addresses, m = 20000 + (unit number x 100)

2. The input signal range of “1 to 5 V" or “4 to 20 mA” is switched using the
voltage/current switch.

3. After making the DM settings from a Programming Device, it will be neces-
sary to either turn the power to the PLC OFF and ON, or turn ON the Spe-
cial I/0 Unit Restart Bit in order to transfer the contents of the DM settings
to the Special 1/0 Unit.

Reading Conversion Analog input conversion values are stored for each input number, in CIO
Values words n+1 to n+8. With the CJ1W-AD041-V1, the values are stored in CIO
words n+1 to n+4.
Word Function Stored value
n+1 Input 1 conversion value 16-bit binary data
n+2 Input 2 conversion value
n+3 Input 3 conversion value
n+4 Input 4 conversion value
n+5 Input 5 conversion value
n+6 Input 6 conversion value
n+7 Input 7 conversion value
n+8 Input 8 conversion value

Note For the CIO word addresses, n = 2000 + (unit number x 10).

Use MOV/(021) or XFER(070) to read conversion values in the user program.

91



Analog I nput Functions and Operating Procedures Section 3-6

Example 1

| Input condition
] L

In this example, the conversion data from only one input is read. (The unit
number is 0.)

4

Example 2

Input condition
L

Conversion data in CIO word
Movioz1) 2001 (input number 1) is read
2001 to D 00001.

D00001

In this example, the conversion data from multiple inputs is read. (The unit
number is 0.)

XFER(070) Conversion data in CIO words
2001 to 2004 (input numbers

#0004 1 to 4) is read to D00001 and

2001 D00004.

D00001

For details regarding conversion value scaling, refer to Scaling on page 350.

3-6-2 Conversion Time/Resolution Setting

Note

92

This setting is supported only by version-1 Units.

Bits 08 to 15 in DM word m+18 can be used to set the conversion time and
resolution for the CJIW-AD041-V1 and CJ1W-ADO081-V1 to increase speed
and accuracy.

This setting applies to analog inputs 1 to 8 (1 to 4 for the CJ1W-AD041-V1),
i.e., there are not individual settings for each input.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

D(m+18)

| |
00: Conversion time = 1 ms, resolution = 4,000 (m =20000 + unit number x 100)
C1: Conversion time = 250 ps, resolution = 8,000

After making the DM settings from a Programming Device, it will be necessary
to either turn the power to the PLC OFF and ON, or turn ON the Special 1/0
Unit Restart Bit in order to transfer the contents of the DM settings to the Spe-
cial I/O Unit.
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3-6-3 Mean Value Processing

The Analog Input Unit can compute the mean value of the conversion values
of analog inputs that have been previously sampled. Mean value processing
involves an operational mean value in the history buffers, so it has no effect on
the data refresh cycle. (The number of history buffers that can be set to use
mean value processing is 2, 4, 8, 16, 32, or 64.)

— [(Buffer1]  —— 7]

[Buffer2] T

Buffer 3 R
— (Meanvalue —— [ Conversion value

processing)

Buffer 4 (Values stored in

CIO words n+1 to

n+8)
T

(Discarded)

When “n” number of history buffers are being used, the first conversion data
will be stored for all “n” number of history buffers immediately data conversion
has begun or after a disconnection is restored.

When mean value processing is used together with the peak value hold func-
tion, the mean value will be held.

To specify whether or not mean value processing is to be used, and to specify
the number of history buffers for mean data processing, use a Programming
Device to make the settings in D(m+2) to D(m+9) as shown in the following
table. (With the CJ1W-ADO041-V1, make the settings in D(m+2) to D(m+5).)

DM word

Function Set value

D(m+2)

Input 1 mean value processing |0000: Mean value processing with 2 buffers

D(m+3)

Input 2 mean value processing 0001: No mean value processing

D(m+4)

- 0002: Mean value processing with 4 buffers
Input 3 mean value processing | pp03:  Mean value processing with 8 buffers

D(m+5)

Input 4 mean value processing |0004: Mean value processing with 16 buffers

D(m+6)

0005:  Mean value processing with 32 buffers

Input 5 | i : .
NpUE > Mean value processing 0006: Mean value processing with 64 buffers

D(m+7)

Input 6 mean value processing

D(m+8)

Input 7 mean value processing

D(m+9)

Input 8 mean value processing

Note

For the DM word addresses, m = 20000 + (unit number x 100)

After making the DM settings from a Programming Device, it will be necessary
to either turn the power to the PLC OFF and ON, or turn ON the Special /O
Unit Restart Bit to transfer the contents of the DM settings to the Special I/O
Unit.

The history buffer operational means are calculated as shown below. (In this
example, there are four buffers.)
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1,2,3... 1. With the first cycle, Data 1 is stored in all the history buffers.

Data 1
(Meanvalue  —  [Gonversion value

processing)

Mean value = (Data 1 + Data 1 + Data 1 + Data 1) + 4
2. With the second cycle, Data 2 is stored in the first history buffer.

Data 1
(Meanvalue  —~  Gonversion value

processing)

Mean value = (Data 2 + Data 1 + Data 1 + Data 1) + 4
3. With the third cycle, Data 3 is stored in the first history buffer.

Data 2
(Mean value Conversion value

processing)

Mean value = (Data 3 + Data 2 + Data 1 + Data 1) ~ 4
4. With the fourth cycle, Data 4 is stored in the first history buffer.

(Mean value . Conversion value

processing)

Mean value = (Data 4 + Data 3 + Data 2 + Data 1) + 4
5. With the fifth cycle, Data 5 is stored in the first history buffer.

Data 4
(Mean value  —~  ["Conversion value

processing)

Mean value = (Data 5 + Data 4 + Data 3 + Data 2) + 4

When a disconnection is restored, the mean value processing function begins
again from step 1.

Note 1. The default setting for mean value processing in the Analog Input Unit is
mean value processing with 2 buffers. The response time for the default
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setting is different from when there is no mean processing, as shown in the
following diagram.

2. Specify “no mean value processing” to follow conversion of a rapid change
in input signals.

3. If the averaging function is used, the delay in the conversion data in com-
parison to changes in the input signals will be as shown below.

Input signal ForV =20V (-10 to 10 V)

toahe Ugnit V) M 1-ms Conversion Time/4,000 Resolution
Using One Word

t=n+(2t03)

Using m Words (1 <m <8)

No averaging (n = 1) or two averaging buffers (n = 2):
t=nx(m+2)

n averaging buffers (4 < n < 64):
t=(n-2)xm+10.5

250-us Conversion Time/8,000 Resolution (For version-1 Unit)
Conversiondata [~——--"71-7"- ST Using One Word

t=n+(2to3)x 1/4

Using m Words (1 <m < 8)

[

|

I

! No averaging (n = 1) or two averaging buffers (n = 2):
I t=nx(m+2)x1/4
I

I

I

[

I

i Time (ms)

n averaging buffers (4 < n < 64):
- t={(n-2)xm+10.5} x 1/4

-t Time (ms)
t: Delay
Response Time at 1-ms Unit: ms
Conversion Time/4,000 m n
Resolution 64 32 16 8 4 2 1
8 506.5 250.5 122.5 58.5 26.5 20 10
7 4445 220.5 108.5 52.5 24.5 18 9
6 382.5 190.5 94.5 46.5 22.5 16 8
5 320.5 160.5 80.5 40.5 20.5 14 7
4 258.5 130.5 66.5 34.5 18.5 12 6
3 196.5 100.5 52.5 28.5 16.5 10 5
2 134.5 70.5 38.5 225 145 8 4
1 67 35 19 11 7 5 3
Response Time at 250-pus Unit: ms
Conversion Time/8,000 m n
Resolution 64 32 16 8 4 2 1
8 126.625 |62.625 |[30.625 |14.625 |6.625 5 25
7 111.125 |55.125 |27.125 13.125 |6.125 4.5 2.25
6 95.625 |47.625 |23.625 11.625 |5.625 4 2
5 80.125 |40.125 |20.125 10.125 |5.125 3.5 1.75
4 64.625 |32.625 16.625 |8.625 4.625 3 1.5
3 49.125 |25.125 13.125 |7.125 4.125 25 1.25
2 33.625 |17.625 |9.625 5.625 3.625 2 1
1 16.75 8.75 4.75 2.75 1.75 1.25 0.75
Symbols m: Number of input words used in DM Area

n: Average number of buffers set for the input number for which to find the
response time
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Calculation Example

The following example calculations are for a resolution of 8,000 with an appli-

cation using inputs 1 and 8, 64 averaging buffers set for input 1, and no aver-
aging set for input 8.

» Response time for input 1: t = {(64 — 2) x 2 + 10.5} x 1/4 = 34 (ms)
» Response time forinput 1: t =1 x (2 + 2) x 1/4 = 1 (ms)

3-6-4 Peak Value Hold Function
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The peak value hold function holds the maximum digital conversion value for
every input (including mean value processing). This function can be used with

analog input. The following diagram shows how digital conversion values are
affected when the peak value hold function is used.

Digital conversion value ,

Conversion value when
the peak value hold
function is used

Peak value hold

-
t (Time)

The peak value hold function can be set individually for each input number by
turning on the respective bits (00 to 07) in CIO word n.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n

Only bits 00 to 03 of CIO word n are
used for the CJ1IW-AD041-V1.

— Input 8
Input 7
Input 6
Input 5
Input 4
Input 3
Input 2
Input 1

The peak value hold function will be in effect
for the above input numbers while their
respective bits are ON. The conversion values
will be reset when the bits are turned OFF.

For the CIO word addresses, n = 2000 + (unit number x 10).

In the following example, the peak value hold function is in effect for input
number 1, and the unit number is 0.

Input condition Th )
11 e maximum
M 200000 conversion
data value is

held for input
number 1.

When mean value processing is used together with the peak value hold func-
tion, the mean value will be held.

As long as the peak value hold function is in effect, the peak value hold will be
held even in the event of a disconnection.

When the load to the CPU Unit is disconnected, the Peak Value Hold Bits (bits
00 to 07 of the word n for CJ1W-AD081(-V1), bits 00 to 03 of the word n for
CJ1W-AD041-V1) are cleared and the peak value hold function is disabled.
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3-6-5 Input Disconnection Detection Function

When an input signal range of 1 to 5 V (4 to 20 mA) is used, input circuit dis-
connections can be detected. The detection conditions for each of the input
signal ranges are shown in the following table. (see note)

Range Current/voltage
lto5V 0.3 V max.
4 to 20 mA 1.2 mA max.

Note The current/voltage level will fluctuate according to the offset/gain adjustment.

The input disconnection detection signals for each input number are stored in
bits 00 to 07of CIO word n+9. Specify these bits as execution conditions to
use disconnection detection in the user’s program.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+9

Only bits 00 to 03 of CIO word n are
used for the CJIW-AD041(-V1).

Input 8
Input 7
Input 6
Input 5
Input 4
Input 3
Input 2
Input 1

The respective bit turns ON when a
disconnection is detected for a given
input. When the disconnection is
restored, the bit turns OFF.

For the CIO word addresses, n = 2000 + (unit number x 10).
The conversion value during a disconnection will be 0000.

In the following example, the conversion value is read only if there is no dis-
connection at analog input number 1. (The unit number is 0.)

l 200901
P4

I v 4i MOV (021) The conver-

sion value in
2001 | ClO word
D00001 | 2001 (input

number 1) is
read to
D00001.
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3-7 Adjusting Offset and Gain
3-7-1 Adjustment Mode Operational Flow
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The adjustment mode enables the input of the connected devices to be cali-
brated.

The offset voltage (or current) and gain voltage (or current) at the output
device are entered as analog input conversion data 0000 and OFAQO (07DO if
the range is £10 V) respectively for a resolution of 4,000.

For example, when using in the range 1 to 5V, the actual output may be in the
range 0.8 to 4.8 V, even though the specifications range for the external
device is 1 to 5 V. In this case, when an offset voltage of 0.8 V is output at the
external device, the conversion data at the Analog Input Unit for a resolution
of 4,000 will be FF38, and if a gain voltage of 4.8 V is output, the conversion
data will be OEDA. The offset/gain adjustment function will, for this example,
convert 0.8 V and 4.8 V to 0000 and OFAO respectively and not to FF38 and
OEDA, as illustrated in the following table.

Offset/gain voltage at the | Conversion data before Conversion data after
output device adjustment adjustment

0.8V FF38 (FE70) 0000 (0000)

48V OEDA (0DB4) OFAO (1F40)

(Values in parentheses are for a resolution of 8,000.)
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The following diagram shows the flow of operations when using the adjust-
ment mode for adjusting offset and gain.

[ Set the operation mode to adjustment mode. |

j"jo ON Set the opertion mode switch, or (for version-1 Unit)
set the operation mode in DM Area word m+18, to
[ | OFF adjustment mode.

MODE

[ Turn ONthe PLC. ]

The ADJ indicator will flash while in adjustment mode.
When adjusting another input number

* Start up the PLC in PROGRAM mode.

[ Set the input number. |

When adjusting the same input number

Write the input number to be adjusted
* in the rightmost byte of CIO word n.

' '

Offset adjustment Gain adjustment
(Bit 0 of CIO word (Bit 1 of CIO word

n+1 turns ON.) n+1 turns ON.)

' '

Input adjustment Input adjustment
Sampling Sampling
input input
(Add inputs so that (Add inputs so that
conversion value conversion value is
becomes 0.) maximized.)
Set Bit ON | (Bit 4 of CIO word Set Bit ON | (Bit 4 of CIO word
n+1 turns ON.) n+1 turns ON.)

' '

[ Turn OFF power to the PLC. |

'

Set the operation mode to normal mode. |

—> Z Q|

s ON Set the opertion mode switch, or (for version-1 Unit)
n set the operation mode in DM Area word m+18, to
OFF  normal mode.

MODE

&Caution Be sure to turn OFF the power to the PLC before changing the setting of the
operation mode switch.

&Caution The power must be cycled or the Unit restarted if the operation mode is set in
DM word m+18 for version-1 Units.
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&Caution Set the PLC to PROGRAM mode when using the Analog Input Unit in adjust-
ment mode. If the PLC is in MONITOR mode or RUN mode, the Analog Input
Unit will stop operating, and the input values that existed immediately before
this stoppage will be retained.

&Caution Always perform adjustments in conjunction with offset and gain adjustments.

Note Input adjustments can be performed more accurately in conjunction with
mean value processing.

3-7-2 Input Offset and Gain Adjustment Procedures

Specifying Input Number To specify the input number to be adjusted, write the value to the rightmost
to be Adjusted byte of CIO word n as shown in the following diagram.
(Leftmost) (Rightmost)
Word n
/O specification  ——— — Input to be adjusted (1 to 8)
2: Input (fixed) (110 4 for CSTW-AD041(-V1))

For the CIO word addresses, n = 2000 + (unit number x 10).

The following example uses input number 1 adjustment for illustration. (The
unit number is 0.)

—_—
CLR
CH c A A A
SHIFT | |—== 2 0 0 0 MON
CHG
Cc B
2 1 WRITE
Bits Used for Adjusting The CIO word (n+1) bits shown in the following diagram are used for adjusting
Offset and Gain offset and gain.
Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00
Word n+1

Clear Bit
Set Bit
Gain Bit
Offset Bit
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Offset Adjustment

1,2,3...

The procedure for adjusting the analog input offset is explained below. As
shown in the following diagram, the offset is adjusted by sampling inputs so
that the conversion value becomes 0.

Input signal range:

Oto10V

OFAO0

Offset adjustment input range

The following example uses input number 1 adjustment for illustration. (The

unit number is 0.)

1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)

CLR

CONT | | €
SHIFT = 2

e

SET

The analog input’s digital conversion values while the Offset Bit is ON will
be monitored in CIO word n+8.

Check whether the input devices are connected.

Voltage input

Al o & <+

A2 T _____________

As TP Input 1
Current input

Al |-.|------------:“: :ﬂ"’

A2 T _____________ _

i Input 1

For current input, check that the voltage/
current switch is ON.
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3. Input the voltage or current so that the conversion value becomes 0000.
The following table shows the offset adjustment voltages and currents to
be input according to the input signal range.

Input signal range Input range Word (n+8) monitoring
value
Oto10V -0.5t005V FF38 to 00C8 (4,000 res-
—10t0 10V ~1.0t01.0V olution)
1to5V 08t012V FE70 to 0190 (8,000 res-
- . olution)

Oto5V -0.25t00.25V
410 20 mA 3.2t04.8 mA

4. After inputting the voltage or current so that the conversion value for the
analog input terminal is 0000, turn ON bit 04 (the Set Bit) of CIO word n+1,
and then turn it OFF again.

C A
2 0

A B A E
0 1 0 4 MON

CONT
#

SHIFT

SET

RESET

While the Offset Bit is ON, the offset value will be saved to the Unit's EE-
PROM when the Set Bit turns ON.

5. To finish the offset adjustment, turn OFF bit 00 (the Offset Bit) of CIO word
n+1.

CONT
#

SHIFT

0 1 0 0 MON

RESET

&Caution Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

&Caution When making adjustments, be sure to perform both the offset adjustment and
gain adjustment at the same time.

Note 1. The EEPROM can be overwritten 50,000 times.

2.  While the Offset Bit or the Gain Bit is ON, the present conversion data will
be displayed in word n+8.
If the Offset Bit or the Gain Bit is OFF, the value immediately prior to turning
the bit OFF will be held.
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Gain Adjustment The procedure for adjusting the analog input gain is explained below. As

shown in the following diagram, the gain is adjusted by sampling inputs so
that the conversion value is maximized.

Gain adjustment input range

OFAO| -~~~

Input signal range:
Oto10V

0 10V
The following example uses input number 1 adjustment for illustration. (The
unit number is 0.)

1,2,3... 1. Turn ON bit 01 (the Gain Bit) of CIO word n+1. (Hold the ON status.)

C A
2 0

CONT
#

A B A B

SHIFT 0 1 0 1 MON

SET

The analog input’s digital conversion values while the Gain Bit is ON will
be monitored in CIO word n+8.

2. Check whether the input devices are connected.

Voltage input

a© o T <+
[ [
. L : B
A2 Yo
o S B 4
AS Input 1

Current input

Al © 4= = <]+
i i
o [
o B .
A2 Yo -
A5 Ofmmmmmes b
Input 1

For current input, check that the voltage/
current switch is ON.
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3. Input the voltage or current so that the conversion value is maximized
(OFAO or 07D0 at a resolution of 4,000). The following table shows the gain
adjustment voltages and currents to be input according to the input signal

range.

Input signal range Input range Word (n+8) monitoring value
Oto10V 9.5t0105V OEDS to 1068 (1DBO0 to 20D0)
-10to 10V 9.0to11.0V 0708 to 0898 (OE10 to 1130)
lto5V 48t05.2V OEDS to 1068 (1DBO to 20D0)
Oto5V 475t05.25V OEDS to 1068 (1DBO0 to 20D0)
4 to 20 mA 19.2 t0 20.8 mA OED8 to 1068 (1DBO0 to 20D0)

(Values in parentheses are for a resolution of 8,000.)

4. With the voltage or current having been input so that the conversion value
for the Analog Input Unit is maximized (OFAO or 07DO for a resolution of
4,000), turn bit 04 (the Set Bit) of CIO word n+1 ON and then OFF again.

C A
2 0

CONT
#

SHIFT

A B A
0 1 0

E

4

MON

SET

RESET

While the Gain Bit is ON, the gain value will be saved to the Unit's EE-
PROM when the Set Bit turns ON.

5. To finish the gain adjustment, turn OFF bit 01 (the Gain Bit) of CIO word

n+1.

CONT
#

SHIFT

MON

RESET

&Caution Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

&Caution When making adjustments, be sure to perform both the offset adjustment and
gain adjustment at the same time.

Note

1. The EEPROM can be overwritten 50,000 times.

2. While the Offset Bit or the Gain Bit is ON, the present conversion data will
be displayed in word n+8.
If the Offset Bit or the Gain Bit is OFF, the value immediately prior to turning
the bit OFF will be held.
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Clearing Offset and Gain Follow the procedure outlined below to return the offset and gain adjusted val-
Adjusted Values ues to their default settings.

The following example uses input number 1 adjustment for illustration. (The
unit number is 0.)

1,2,3... 1. Turn ON bit 05 (the Clear Bit) of CIO word n+1. (Hold the ON status.) Re-
gardless of the input value, 0000 will be monitored in CIO word n+8.

c A i{a B A F
2 0 0 1 0 5 MON

CONT
#

SHIFT

SET

2. Turn bit 04 of CIO word n+1 ON and then OFF again.

C A
2 0

A B A E
0 1 0 4 MON

CONT
#

SHIFT

SET

RESET

While the Clear Bit is ON, the adjusted value will be cleared and reset to
the default offset and gain values when the Set Bit turns ON.

3. To finish the clearing of adjusted values, turn OFF bit 05 (the Clear Bit) of
CIO word n+1.

o e e

RESET

&Caution Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

Note The EEPROM can be overwritten 50,000 times.
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3-8 Handling Errors and Alarms
3-8-1

Indicators

Troubleshooting
Procedure

(

Error occurs.

)

Is the ERC indicator

lit?

Is the ERH indicator

lit?

Refer to 3-8-5
Troubleshooting.
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Indicators and Error Flowchart

If an alarm or error occurs in the Analog Input Unit, the ERC or ERH indica-
tors on the front panel of the Unit will light.

Front panel of Unit

] RUN
] ERC
OJ ERH
] ADJ
LED Meaning Indicator Operating status

RUN (green) | Operating Lit Operating in normal mode.

Not lit Unit has stopped exchanging data with
the CPU Unit.

ERC (red) Unit has Lit Alarm has occurred (such as disconnec-
detected an tion detection) or initial settings are incor-
error rect.

Not lit Operating normally.
ERH (red) Errorin the | Lit Error has occurred during data exchange
CPU Unit with the CPU Unit.
Not lit Operating normally.
ADJ (yellow) | Adjusting Flashing Operating in offset/gain adjustment
mode.
Not lit Other than the above.

Use the following procedure for troubleshooting Analog Input Unit errors.

lit?

Is the RUN indicator

Yes

Alarm has occurred at the Analog Input Unit.

(Refer to 3-8-2 Alarms Occurring at the Analog Input Unit.)

lit?

Is the RUN indicator

Check whether the initial settings for the Analog Input Unit

are set correctly.
(Refer to 3-8-2 Alarms Occurring at the Analog Input Unit.)

Error detected by CPU Unit

(Refer to 3-8-3 Errors in the CPU Unit.)

Check whether the unit number is set correctly.

(Refer to 3-8-3 Errors in the CPU Unit.)
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3-8-2 Alarms Occurring at the Analog Input Unit

When an alarm occurs at the Analog Input Unit, the ERC indicator lights and
the Alarm Flags are stored in bits 08 to 15 of CIO word n+9.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+9

Alarm Flags Disconnection Detection Flags
(With the CJ1W-AD041-V1, bits 00 to 03)
ERC and RUN Indicators: Lit
0 RUN
O ERC o Lit
B ERH M : Not lit

The ERC and RUN indicators will be lit when an error occurs while the Unit is
operating normally. The following alarm flags will turn ON in CIO word n+9.
These alarm flags will turn OFF automatically when the error is cleared.

(See note 1))

Word n +9 Alarm flag Error contents Input status Countermeasure
Bits 00 to 07 Disconnection | A disconnection was detected. | Conversion data | Check the rightmost byte of CIO
Detection (See note 2.) becomes 0000. |word n+9. The inputs for bits

that are ON may be discon-
nected. Restore any discon-
nected inputs.

Bit 14

(Adjustment

An EEPROM writing error has

Holds the values

Turn the Set Bit OFF, ON, and

mode) occurred while in adjustment immediately OFF again.
EEPROM Writ- | mode. prior to the error. | |t the error persists even after
ing Error No data is the reset, replace the Analog
changed. Input Unit.
Note 1. With the CJ1W-AD041-V1, the Disconnection Detection Flags are stored
in bits 00 to 03. Bits 04 to 07 are not used (always OFF).
2. Disconnection detection operates for input numbers used with a range of

1105V (4 t0 20 mA).
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ERC Indicator and RUN Indicator: Lit, ADJ Indicator: Flashing

T RUN
T ERC
O : Lit
\./ ERH 4 : Flashing
4 ADJ W Not lit

This alarm will occur in the case of incorrect operation while in the adjustment
mode. In adjustment mode, the Adjustment Mode ON Flag will turn ON in bit

15 of CIO word n+9.

Word n +9 Alarm flag Error contents Input status Countermeasure
Bit 12 (Adjustment In adjustment mode, offset or Conversion data | If making the adjustment by
mode) gain cannot be adjusted corresponding | means of a connected input
Input Value because input value is out of the | to the input sig- | device, first adjust the input
Adjustment permissible range for adjust- nal is monitored | device before adjusting the Ana-
Range ment. in word n+8. log Input Unit.
Exceeded
Bit 13 (Adjustment In adjustment mode, adjust- Holds the values | Check whether the word n input
mode) ment cannot be performed immediately number to be adjusted is set
Input Number | because the specified input prior to the error. | from 21 to 28 (21 to 24 for
Setting Error number is not set for use or No data is CJ1W-AD041-V1.)
because the wrong input num- | changed. Check whether the input number
ber is specified. to be adjusted is set for use by
means of the DM setting.
Bit 15 only ON | (Adjustment The PLC is in either MONITOR | Holds the values | Switch the front panel DIP
Mode) or RUN mode while the Analog |immediately switch pin to OFF. Restart the
PLC Error (See |!nput Unitis operating in adjust- | prior to the error. | Unit in normal mode. (See note
note 1.) ment mode. No data is 2)
changed.

Note

1. When a PLC error occurs in the adjustment mode, the Unit will stop oper-
ating. (The input values immediately prior to the error are held.)

2. With the CJ1W-AD041-V1/081-V1, the operating mode can be set either
with the DIP switch or with bits 00 to 07 of D (m+18).

ERC Indicator: Lit, RUN Indicator: Not Lit

B RUN
[ ERC 7 Lit
B ERH | : Not lit

The ERC indicator will be lit when the initial settings for the Analog Input Unit
are not set correctly. The alarm flags for the following errors will turn ON in
CIO word n+9. These alarm flags will turn OFF when the error is cleared and
the Unit is restarted, or the Special I/O Unit Restart Bit is turned ON and then
OFF again.

Wordn +9 Alarm flag Error contents Input status Countermeasure
Bit 11 Mean Value The wrong number of samplings | Conversion Specify a number from 0000 to
Processing Set- | has been specified for mean does not start 0006.
ting Error processing. and data
becomes 0000.

108



Handling Errors and Alarms

Section 3-8

3-8-3 Errors in the CPU Unit

When errors occur in the CPU Unit or I/O bus, and I/O refresh with the Special
I/O Unit is not performed correctly resulting in the Analog Input Unit malfunc-
tioning, the ERH indicator will be lit.

ERH and RUN Indicators: Lit

1 RUN
ER
-, ¢ o Lit
[ ERH i
M : Not lit

The ERH and RUN indicators will be lit if an error occurs in the 1/O bus caus-
ing a WDT (watchdog timer) error in the CPU Unit, resulting in incorrect 1/0
refresh with the Analog Input Unit.

Turn ON the power supply again or restart the system.
For further details, refer to CJ-series CJ1G-CPULI], CJ1G/H-CPULIIH Pro-
grammable Controllers Operation Manual (W393).

Error

Error contents

Input status

1/0 bus error

Error has occurred during data
exchange with the CPU Unit.

Conversion data becomes 0000.

CPU Unit monitoring error (see
note)

No response from CPU Unit dur-
ing fixed period.

Maintains the condition existing
before the error.

CPU Unit WDT error

Error has been generated in
CPU Unit.

Changes to undefined state.

ERH Indicator: Lit, RUN Indicator: Not Lit

H RUN

H ERC o
0 ERH o @ Lit
C M : Not lit

The unit number for the Analog Input Unit has not been set correctly.

Error

Error contents

Input status

Duplicate Unit Number

The same unit number has been
assigned to more than one Unit
or the unit number was set to a
value other than 00 to 95.

Special I/O Unit Setting Error

The Special I/O Units registered
in the 1/O table are different from
the ones actually mounted.

Conversion does not start and
data becomes 0000.
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3-8-4 Restarting Special I/O Units

There are two ways to restart Special /0 Unit operation after having changed
DM contents or having cleared the cause of an error. The first way is to turn
the power to the PLC OFF and ON, and the second way is to turn ON the
Special 1/0 Unit Restart Bit ON.

Special I/0 Unit Restart Bits

Bits Functions
A50200 Unit #0 Restart Bit Turning the Restart Bit for any
A50201 Unit #1 Restart Bit Unit ON and then OFF again
restarts that Unit.
A50215 Unit #15 Restart Bit
A50300 Unit #16 Restart Bit
A50715 Unit #95 Restart Bit

The conversion data becomes 0000 during restart.

If the error is not cleared even after turning the Special I/O Unit Restart Bit ON
and then OFF again, then replace the Unit.

3-8-5 Troubleshooting

The following tables explain the probable causes of troubles that may occur,
and the countermeasures for dealing with them.

Conversion Data Does Not Change

Probable cause Countermeasure Page
The input is not set for being used. | Set the input to be used. 90
The peak value hold function isin | Turn OFF the peak value hold func- | 96
operation. tion if it is not required.

The input device is not working, the | Using a tester, check to see if the
input wiring is wrong, or there isa | input voltage or current is changing.

disconnection. Use Unit's alarm flags to check for a | 107
disconnection.

Value Does Not Change as Intended

Probable cause Countermeasure Page
The input device’s signal range Check the specifications of the 64
does not match the input signal input device, and match the settings

range for the relevant input number | for the input signal ranges.
at the Analog Input Unit.

The offset and gain are not Adjust the offset and gain. 98
adjusted.
When using the 4 mA to 20 mA Turn ON the voltage/current switch. |78

range, the voltage/current switch is
not turned ON.

Conversion Values are Inconsistent

Probable cause Countermeasure Page
The input signals are being affected | Change the shielded cable connec- |82
by external noise. tion to the Unit's COM terminal.

Insert a 0.01-pF to 0.1-pF ceramic | ---
capacitor or film capacitor between
the input’s (+) and (-) terminals.

Try increasing the number of mean |93
value processing buffers.
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4-1 Specifications

4-1-1

Specifications

Item

CS1W-DA0O41 CS1W-DA0O8V CS1W-DA0SC

Unit type

CS-series Special 1/0 Unit

Isolation (See note 1.)

Between 1/0 and PLC signals: Photocoupler
(No isolation between individual I/O signals.)

External terminals

21-point detachable terminal block (M3 screws)

Power consumption

130 mA max. at 5 VDC, |130 mA max. at5 VDC,
180 mA max. at 26 VDC | 180 mA max. at 26 VDC

130 mA max. at 5 VDC,
250 mA max. at 26 VDC

Dimensions (mm)
(See note 2.)

35x 130 x 126 (W X H x D)

Weight

450 g max.

General specifications

Conforms to general specifications for SYSMAC CS-series Series.

Mounting position

CS-series CPU Rack or CS-series Expansion Rack
(Cannot be mounted to a C200H Expansion I/O Rack or a SYSMAC BUS Slave Rack.)

Maximum number of Units (See
note 3.)

Depends on the Power Supply Unit.

Data exchange with CPU Units
(See note 4.)

Special I/0 Unit Area
ClO 200000 to Cl0295915
(Words CIO 2000 to CIO 2959)

Internal Special /O Unit DM Area
(D20000 to D29599)

Output | Number of analog out- |4 8 8
specifi- | puts
cations | oytput signal ranges | 1 to 5 V/4 to 20 mA 1to5V 4 to 20 mA
(See note 5.) 0Oto5V Oto5V
Oto10V Otol0V
-10to 10V -10to 10V
Output impedance 0.5 Q max. (for voltage output)
Max. output current (for | 12 mA (for voltage output)
1 point)
Maximum permissible | 600 Q (current output) | --- 600 Q (current output)
load resistance (See note 9.) (See note 8.)
Resolution 4,000 (full scale)
Set data 16-bit binary data
Accuracy 23+2°C: Voltage output: +0.3% of full scale
(See note 6.) Current output: £0.5% of full scale
0°C to 55°C: Voltage output: +0.5% of full scale
Current output: £0.8% of full scale
D/A conversion time 1.0 ms/point max.
(See note 7.)
Output | Output hold function Outputs the specified output status (CLR, HOLD, or MAX) under any of the following
func- circumstances.
tions When the Conversion Enable Bit is OFF. (See note 8.)
In adjustment mode, when a value other than the output number is output during adjust-
ment.
When there is an output setting error or a fatal error occurs at the PLC.
When the CPU Unit is on standby.
When the Load is OFF.

Note
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1. Do not apply a voltage higher than 600 V to the terminal block when per-
forming withstand voltage test on this Unit.
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Refer to Dimensions on page 345 for details on the Unit's dimensions.
Maximum Number of Units

Power Supply CS1W-DA041/08V CS1W-DA08C
Unit
C200HW-PA204 3 Units max. 2 Units max.

C200HW-PA204S
C200HW-PA204R
C200HW-PD204

C200HW-PA209R |7 Units max. 5 Units max.

The maximum number of Units that can be mounted to one Rack varies
depending on the current consumption of the other Units mounted to the
Rack and may be less than the number shown in the above table.

Data Exchange with CPU Units

Special I/O Unit Exchanges 10 |CPU Unitto | Analog output setting
Area words of data | AnalogOutput | data
CIO 200000 to per Unit. Unit Conversion Enable Bit
ClO295915 Analog Out- | Alarm flags
(Words CIO 2000 to put Unit to
ClO 2959) CPU Unit
Internal Special /0 | Transmits 100 |CPU Unitto | Output signal conver-
Unit DM Area words of data | AnalogOutput | sion enable/disable, out-
(D20000 to D29599) | Per Unit at Unit put signal range setting
power-up or Output status for output
when the Unit hold
is restarted.

Output signal ranges can be set for each output.

The accuracy is given for full scale. For example, an accuracy of +0.3%
means a maximum error of +12 (BCD).

D/A conversion time is the time required for converting and outputting the
PLC data. It takes at least one cycle for the data stored in the PLC to be
read by the Analog Output Unit.

When the operation mode for the CPU Unit is changed from RUN mode or
MONITOR mode to PROGRAM mode, or when the power is turned ON,
the Output Conversion Enable Bit will turn OFF. The output status specified
according to the output hold function will be output.

The load resistance is adjusted to 250 Q at the factory. Always adjust the
offset gain before application when the load resistance is not 250 Q.

The CS1W-DA041 is adjusted for current outputs (load resistance: 250 Q)
at the factory. Adjust the offset gain before application when using voltage
outputs.
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4-1-2 Output Function Block Diagram

Analog Output Unit CPU Unit
Special /10
Unit Area
1 Output hold —
enabled <£ Analog
Analog output 1 < DIA | ggttr\)/tejitlule
uln
Analog output 2 <—— Same as above. ©
Analog output 3 <—— Same as above. o)
Analog output 4 <+—— Same as above. o)
Analog output 5 <T—— Same as above. o
Analog output 6 =——— Same as above. ¢}
Analog output 7 <—— Same as above. o)
Analog output 8 =———— Same as above. o

Note There are only four analog outputs for the CS1W-DA041.

4-1-3 Output Specifications

If the set value is outside the specified range provided below, an output set-
ting error will occur, and the output specified by the output hold function will be
output.

Range: 1to 5V (4 to 20 mA)

Analog output signal

5.2V (20.8 mA)
5V (20 mA)

1V (4 mA)
0.8V (3.2 mA)

FFag' Resolution: 4,000 , 1068
|

Set value (16-bit binary data)
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Range: 0to 10V

Analog output signal

105V
oV

oV
-0.5V

0000 oFA0 |
FF38 | Resolution: 4,000 '068
]

Set value (16-bit binary data)

Range: 0to 5V
Analog output signal

525V
5V

A e e |
—0.25V|~ —

|

|

' 0000 OFAD ' |
FF38 |
\

Resolution: 4,000 "1068
\

Set value (16-bit binary data)
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Range: -10to 10V

Analog output signal

11V
1oV

oV

-0V
11V

Set value (16-bit binary data)

Note The set values for a range of —10 to 10 V will be as follows:

16-bit binary data BCD
F768 —2200
FFFF -1
0000
0001 1
0898 2200

4-2 Operating Procedure
Follow the procedure outlined below when using Analog Output Units.

Installation and Settings
1,2,3... 1. Set the operation mode switch on the rear panel of the Unit to normal
mode.
2.  Wire the Unit.

3. Use the unit number switch on the front panel of the Unit to set the unit
number.

4. Turn ON the power to the PLC.

5. Create the 1/O tables.

6. Make the Special I/O Unit DM Area settings.
* Set the output numbers to be used.
* Set the output signal ranges.
* Set the output hold function.

Turn the power to the PLC OFF and ON, or turn ON the Special I/O Unit
Restart Bit.

When the output for the connected devices needs to be calibrated, follow the
procedures in Offset and Gain Adjustment below. Otherwise, skip to Opera-
tion below.

~
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Offset and Gain Adjustment

1,2,3... 1. Setthe operation mode switch on the rear panel of the Unit to adjustment
mode.
2. Turn ON the power to the PLC.
3. Adjust the offset and gain.
4. Turn OFF the power to the PLC.
5. Change the setting of the operation mode switch on the rear panel of the

Unit back to normal mode.
Operation
1,2,3... 1. Turn ON the power to the PLC.
2. Ladder program
» Write set values by means of MOV(021) and XFER(070).

» Start and stop conversion output.
* Obtain error codes.

4-2-1 Procedure Examples

CS1W-DA041 CS-series CPU Unit
EAC B |
OUT1:1to5V = |~ -— |/~ =~ [Dooico
OUT2:1to5vV = =~ |+ _ 1 =(D00101
Analog output
OUT3:-10to 10V =— - | § ! =—[Do0i02]
OUT4: Not used -—=— - |1 8- -——|D0C103
1o
130
18
1S
I 1
I I
Unit No.: 1
Setting the Analog Output Unit
1,2,3... 1. Set the operation mode switch on the rear panel of the Unit. Refer to 4-3-

3 Operation Mode Switch for further details.

Turn OFF SW1 for normal mode
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2. Mount and wire the Analog Output Unit. Refer to 1-2-1 Mounting Proce-
dure, 4-4 Wiring or 4-4-3 Output Wiring Example for further details.

3. Set the unit number switch. Refer to 4-3-2 Unit Number Switch for further
details.

MACHRg  pg
No- xm‘ xm’

If the unit number is set to 1,
words will be allocated to the
Special 1/0 Unit Area CIO 2010
to CIO 2019 and to the Special
I/0 Unit Area D20100 to D20199.

<—— Power ON
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Creating I/0O Tables
After turning ON the power to the PLC, be sure to create the I/O tables.

Peripheral port

Initial Data Settings

1,2,3... 1. Specify the Special I/O Unit DM Area settings. Refer to DM Allocation Con-
tents on page 131 for further details.

Peripheral port

Setting conditions
Unit No. 1

Analog output 1: 1to5V
Analog output2: 1to5V
Analog output 3: -10to 10V
Analog output 4: Not used.

7 \
B\

 The following diagram shows the output settings used. Refer to 4-6-1
Output Settings and Conversions for more details.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

m:DM20100 00 0 0 0 0 0°0 /0|0 0 0 0 |1 11
(0007 Hex)

Not used

Output 3
Used 4‘: Output 2
Output 1

Output 4
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« The following diagram shows the output range settings. Refer to 4-6-1
Output Settings and Conversions for more details.

Output 1: 1 to 5 V. Set to 10.
Output 2: 1 to 5 V. Set to 10.
Output 3: -10 to 10 V. Set to 00.

Output 4: Not used. Set to 00 (disabled).
I R

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

m+1: DM20101 030303030:0:0:0 0:0 0:0 1:0 1:0
(OOOA Hex) o ‘ ‘ ‘ ‘

2. Restart the CPU Unit.

Power turned ON again
(or Special I/0 Unit Restart Bit is turned ON)

Creating Ladder Programs
Peripheral port

The setting address D00200 is stored in words (n + 1) to (n + 3) of the Special
I/O Unit Area (CIO 2011 to CIO 2013) as a signed binary value between 0000
to OFAO Hex.
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Note

Execution condition

The following table shows the addresses used for analog output.

Output number Output signal Output setting Original
range address conversion
(n = CIO 2010) address
See note 1.
1 lto5V (n+1) =CIO 2011 |D00200
2 Oto10V (n+2) = CIO 2012 | D00201
3 -10to 10V (n+3) = CIO 2013 | D00202
4 Not used.

1. The addresses are set according to the unit number of the Special /O Unit.

Refer to 4-3-2 Unit Number Switch for further details.

2. Set as required.

)4
L4

Execution condition
(P4

MOV (021)

D00200

2011

MOV (021)

D00201

2012

MOV (021)

D00202

2013

Al

SET

201000

SET

201001

SET

201002

D00200 is set in word CIO 2011.

D00201 is set in word CIO 2012.

D00202 is set in word CIO 2013.

To start analog output, turn ON the
Conversion Enable Bits 201000 to
201002 (bits 00 to 03 of word

CIO 2010).

See 4-6-2 Starting and Stopping
Conversion for details.

The data in words CIO 2011 and
2012 will be outputas 1 to 5V, and
CIO the data in CIO 2013 will be
output as —10 to 10 V.
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4-3 Components and Switch Settings

CS1W-DA041
RUN cs
ERG ERH
A
mnHmd W* Unit number
External ter- _ setting switch
Al
minal block BT ] @@
mounting EE @
screws Ph _@‘
(black M3) e — ©@
— 1_
o
11+ @
24— [P
NG | [~
&
my d @%
va'_ | —.
vl (2
4” g_
—1{
|-‘|+ @
B
NC
k External terminal
block (M3)
Back

=

Operation mode switch

Backplane connector

7/ |

Bl

DI\\
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ERH

.d
E

=
-

< | =
5

==
= O

Terminal block




Components and Switch Settings

Section 4-3

4

3-1

Indicators

The terminal block is attached by a connector. It can be removed by loosening
the two black mounting screws located at the top and bottom of the terminal

block.

Check to be sure that the black terminal block mounting screw is securely
tightened to a torque of 0.5 N-m.

™ Fasten the mounting screw.

-~

" Fasten the mounting screw.

The indicators show the operating status of the Unit. The following table

shows the meanings of the indicators.

LED Meaning Indicator Operating status
RUN (green) | Operating Lit Operating in normal mode.
Not lit Unit has stopped exchanging data with
the CPU Unit.
ERC (red) Error Lit Alarm has occurred (such as disconnec-
detected by tion detection) or initial settings are incor-
Unit rect.
Not lit Operating normally.
ADJ (yellow) | Adjusting Flashing Operating in offset/gain adjustment
mode.
Not lit Other than the above.
ERH (red) Errorin the | Lit Error has occurred during data exchange
CPU Unit with the CPU Unit.
Not lit Operating normally.
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4-3-2 Unit Number Switch

The CPU Unit and Analog Output Unit exchange data via the Special 1/0 Unit
Area and the Special I/0 Unit DM Area. The Special I/O Unit Area and Special
I/O Unit DM Area word addresses that each Analog Output Unit occupies are

set by the unit number switch on the front panel of the Unit.

Always turn OFF the power before setting the unit number. Use a flat-blade
screwdriver, being careful not to damage the slot in the screw. Be sure not to
leave the switch midway between settings.

MACH
No.

xm‘

)(10°

124

Switch Unit Special/O Unit Area Special I/0 Unit DM Area
setting number addresses addresses

0 Unit #0 CIO 2000 to CIO 2009 D20000 to D20099

1 Unit #1 CIO 2010 to CIO 2019 D20100 to D20199

2 Unit #2 CIO 2020 to CIO 2029 D20200 to D20299

3 Unit #3 CIO 2030 to CIO 2039 D20300 to D20399

4 Unit #4 CIO 2040 to CIO 2049 D20400 to D20499

5 Unit #5 CIO 2050 to CIO 2059 D20500 to D20599

6 Unit #6 CIO 2060 to CIO 2069 D20600 to D20699

7 Unit #7 CIO 2070 to CIO 2079 D20700 to D20799

8 Unit #8 CIO 2080 to CIO 2089 D20800 to D20899

9 Unit #9 CIO 2090 to CIO 2099 D20900 to D20999

10 Unit #10 CIO 2100 to CIO 2109 D21000 to D21099

n Unit #n CIO 2000 + (n x 10) to D20000 + (n x 100) to

CIO 2000 + (nx 10) +9 | D20000 + (n x 100) + 99
95 Unit #95 ClO 2950 to CIO 2959 D29500 to D29599

will turn ON) and the PLC will not operate.

4-3-3 Operation Mode Switch

The operation mode switch on the back panel of the Unit is used to set the
operation mode to either normal mode or adjustment mode (for adjusting off-

set and gain).

Note If two or more Special I/O Units are assigned the same unit number, an “UNIT
No. DPL ERR” error (in the Programming Console) will be generated (A40113

Pin number Mode
1 2
OFF OFF Normal mode
ON OFF Adjustment mode

&Caution Do not set the pins to any combination other than those shown in the above
table. Be sure to set pin 2 to OFF.

&Caution Be sure to turn OFF the power to the PLC before installing or removing the

Unit.
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4-4  Wiring

4-4-1 Terminal Arrangement

CS1W-DA08V/08C

CS1W-DA041

Note

The signal hames corresponding to the connecting terminals are as shown in
the following diagram.

1.

Al N.C.
N.C. Bl

A2 | Output 1 (+)
Output 2 (+) B2

A3 [Output1 (-)
Output 2 (-) B3

A4 | Output 3 (+)
OQutput 4 (+) B4

A5 _
Output 4 (=) B5 Output 3 ()

A6 | Output 5 (+)
Output 6 (+) B6

A7

Output 5 (-

QOutput 6 (-) B7 P ©)

A8 | Output 7 (+)
Qutput 8 (+) B8 A9

Qutput 7 (-)

Output 8 (-) B9

A10 |N.C.
N.C. B10

All [N.C.

Al N.C.
N.C. Bl

A2 Output voltage 1 (+)
Output voltage 2 (+) B2 3

A Output 1 (-
Output 2 (-) B3 utput 1 )

A4 Output current 1 (+)
Output current 2 (+) B4

A5 N.C.
N.C. B5

A6 N.C.
N.C. B6

A7 Output voltage 3 (+)
Output voltage 4 (-) B7

A8 Output 3 (-)
Output 4 (-) B8

A9 Output current 3 (+)
Output current 4 (+) | B9

Al10 N.C.
N.C. B10

All N.C.

The analog output numbers that can be used are set in the Data Memory

The output signal ranges for individual outputs are set in the Data Memory
(DM). They can be set in units of output numbers.

The N.C. terminals are not connected to internal circuitry.
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4-4-2 Internal Circuitry

The following diagrams show the internal circuitry of the analog output sec-

tion.
Voltage Output Circuitry
Voltage output section for CS1W-DA08V/DA041
:Output i
1 —(ﬂ";
1switch and! w Voltage
1conversiont output (+)
:circuit ! —
: : Voltage
bmmmmm-- 4 * output (-)
AG (common to all outputs)
Current Output Circuitry
Current output section for CS1W-DA08C/DA041
output |
iswitch r'” Current
‘and con- ! AMP output (+)
'version | 1
icircuit =
777777777 3 Current
output (-)
Internal Configuration
A Indicators/Switch |
SN
MPU =
‘ 2
c Multi-
- o = D/IA plexer Externally
* ' Bus 2am lirRom + — 2]_3 d connected
interface s converter amplifier | [termina
o
(&)
i 2
A =
4 o
Oscillator { } ‘EEPROM]
Division
+18 V/+15V
Regulator = +5 \/
+26 V | Insulation-type
*+| DC-to-DC
converter
* 15V
v

CS-series PLC
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4-4-3  Output Wiring Example

CS1W-DA08V/08C

Al o
o Bl
e AZ © R T
7 : . o B2 H i Output 1
Output 2 ; H A3 o | vwp—— =
~ = © B3 Shield  T-----y
A4 o Fi ' T
o B4 i e
Output 4 j A5 o i L8 > Output 3
o B5S E Y ey,
. A6 o S ¥
Cutout & < £ s ° 8 [—— i i >Output5
utpu Ly L AT Amess— =
P < i : o 87 . Shigid ey
A, AB O T T F
7 a1 Fr © B8 ! i >Output7
Output 8 L i A9 o i L =
L ot o 89 it atahties SR
ARt A0 0 *
o B10
Allo
CS1W-DA041
A o
o 81
Az © S
Output 2 7] e 0 B2 i i + Output 1
(Voltage output) < E i v R A e —— =" (Voltage output)
P Aé o *
o B4
A5 o
o BS
A6 O
o B6
A o| AN 0ot
Output 4 7" 7 o 87 =.!' L e
(Current Outpu‘[) < 4 r_: 'n‘; o B8 A8 © '»'____.-------'a!'_____‘ (Current OUtpUt)
v......‘.'““““““‘ A9 O ¥
o B9
Al o
o B0
Al o

Note Crimp-type terminals must be used for terminal connections, and the screws
must be tightened securely. Use M3 screws and tighten them to a torque of

0.5 N-m.

Fork type

—
6.0 mm max.
M3 screw b

Round type

y 6.0 mm max. O

To minimize output wiring noise, ground the output signal line to the input

device.
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Exchangﬂ; Data with the CPU Unit Section 4-5

4-4-4  Output Wiring Considerations

When wiring outputs, apply the following points to avoid noise interference
and optimize Analog Output Unit performance.

*» Use two-core shielded twisted-pair cables for output connections.

» Route output cables separately from the AC cable, and do not run the
Unit's cables near a main circuit cable or a high voltage cable. Do not
insert output cables into the same duct.

« If there is noise interference from power lines (if, for example, the power
supply is shared with electrical welding devices or electrical discharge
machines, or if there is a high-frequency generation source nearby) install
a noise filter at the power supply input area.

4-5 Exchanging Data with the CPU Unit
4-5-1 Outline of Data Exchange

Data is exchanged between the CPU Unit and the CS1W-DA08V/08C/041
Analog Output Unit via the Special I/0 Unit Area (for data used to operate the
Unit) and the Special I/O Unit DM Area (for data used for initial settings).

I/O Refresh Data

Analog output setting values and other data used to operate the Unit are allo-
cated in the Special I/0O Unit Area of the CPU Unit according to the unit num-
ber, and are exchanged during 1/O refreshing.

Fixed Data

The Unit's fixed data, such as the analog output signal ranges and the output
status when conversion is stopped, is allocated in the Special I/0 Unit DM
Area of the CPU Unit according to the unit number, and is exchanged when
the power is turned ON or the Unit is restarted.

CS-series CPU Unit CS1W-DA08V/08C/041 Analog Output Unit
Special I/0 Unit Area I/O Refresh Data
2000 + n x 10
Exchanges analog output Elee AIIIc')\;I:a(tjions for
10 values exchanged during ormal Mode on
words Analog o.utputs data refresh. Eatge_I 133 for
I/0 refresh etails.
2000+ nx10+9
DM (Data Memory) Area Fixed Data
D20000 + n x 100
Analog output é Transmits fixed data such
100 ranges as conversion stop values See DM Allocation
words Outout status Power ON or and analog output ranges. Contents on
P ; Unit restart page 131 for
when conversion detalls.
stopped
D20000 + n x 100 + 99
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4-5-2  Unit Number Settings

The Special I/O Unit Area and Special I/O Unit DM Area word addresses that
each Analog Output Unit occupies are set by the unit number switch on the

front panel of the Unit.

Switch Unit Special/O Unit Area Special I/O Unit DM Area
setting | number addresses addresses
MACHRG P 0 Unit #0 ClO 2000 to CIO 2009 D20000 to D20099
No. )(10‘ )(10° 1 Unit #1 ClO 2010 to CIO 2019 D20100 to D20199
2 Unit #2 ClO 2020 to CIO 2029 D20200 to D20299
3 Unit #3 ClO 2030 to CIO 2039 D20300 to D20399
4 Unit #4 ClO 2040 to CIO 2049 D20400 to D20499
5 Unit #5 ClO 2050 to CIO 2059 D20500 to D20599
6 Unit #6 ClO 2060 to CIO 2069 D20600 to D20699
7 Unit #7 ClO 2070 to CIO 2079 D20700 to D20799
8 Unit #8 ClO 2080 to CIO 2089 D20800 to D20899
9 Unit #9 ClO 2090 to CIO 2099 D20900 to D20999
10 Unit #10 |CIO 2100 to CIO 2109 D21000 to D21099
n Unit #n CIO 2000 + (n x 10) to D20000 + (n x 100) to
ClO 2000 + (n x 10) + 9 | D20000 + (n x 100) + 99
95 Unit #95 | CIO 2950 to CIO 2959 D29500 to D29599

Note If two or more Special I/O Units are assigned the same unit number, an “UNIT
No. DPL ERR” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

4-5-3 Special I/O Unit Restart Bits

To restart the Unit operations after changing the contents of the data memory
or correcting an error, turn ON the power to the PLC again or turn the Special
I/0 Unit Restart Bit ON and then OFF again.

Special /0 Unit Function

Area word

address

A50200 Unit No. 0 Restart Bit Restarts the Unit when turned
A50201 Unit No. 1 Restart Bit ON and then OFF again.
A50215 Unit No. 15 Restart Bit
A50300 Unit No. 16 Restart Bit
A50715 Unit No. 95 Restart Bit

Note If the error is not corrected by restarting the Unit or turning the Special I/O Unit
Restart Bit ON and then OFF again, replace the Analog Output Unit.
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4-5-4 Fixed Data Allocations

DM Allocation and The initial settings of the Analog Output Unit are set according to the data
Contents allocated in the Special I/O Unit DM Area. Settings, such as the outputs used,
and the analog output signal ranges must be set in this area.
SYSMAC CS-series CPU Unit CS1W-DA08V/08C/041 Analog Output Unit
(Special I/0 Unit DM Area) (Fixed Data Area)
Word
Unit #0 D20000 to D20099 D(m) Outputs used
setting
Unit #1 D20100 to D20199
. Output signal
Unit #2 20200 to D20299 Data is automatically D(m+1) range
; D20300 to D20399 transferred to each unit D(m+2 t
Unit#3 number when the power m(+n;) ° Output hold
Unit #4 D20400 to D20499 is turned ON, or when (See note.) function setting
) the Special I/O Unit :
Unit #5 D20500 to B20599 Restart Bit is turned ON.
Unit #6 D20600 to D20699 m = 20000 + (unit number x 100)
Unit #7 D20700 to D20799
Unit #8 D20800 to D20899 Note D(m+5) for the CS1W-DA0O41.

Unit #9 D20900 to D20999
Unit #10 D21000 to D21099

D20000 + (n x 100) to
D20000 + (n x 100) + 99

Unit #n

Unit #95 D29500 to D29599

Note 1. The Special /0 Unit DM Area words that are occupied by the Analog Out-
put Unit are set using the unit number switch on the front panel of the Unit.
Refer to 4-3-2 Unit Number Switch for details on the method used to set
the unit number switch.

2. If two or more Special I/O Units are assigned the same unit number, an
“UNIT No. DPL ERR” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.
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DM Allocation Contents
and adjustment mode.

CS1W-DA08V/08C

The following table shows the allocation of DM words and bits for both normal

DM word Bits
15 1413129876 ][s5]4]3]2]1]o0
D(m) Not used. Output use setting
Out- |Out- |Out- |Out- |Out- |Out- |Out- |Out-
put8 |put?7 |put6 |put5 [put4 [put3 |put2 |putl
D(m+1) Output signal range setting
Output 8 Output 7 Output 6 Output 5 Output 4 Output 3 Output 2 Output 1
D(m+2) Not used. Output 1: Output status when conversion stopped
D(m+3) Not used. Output 2: Output status when conversion stopped
D(m+4) Not used. Output 3: Output status when conversion stopped
D(m+5) Not used. Output 4: Output status when conversion stopped
D(m+6) Not used. Output 5: Output status when conversion stopped
D(m+7) Not used. Output 6: Output status when conversion stopped
D(m+8) Not used. Output 7: Output status when conversion stopped
D(m+9) Not used. Output 8: Output status when conversion stopped
CS1W-DA0O41
DM word Bits
15 14| wB8|12]un]1w] o8| 7]6|5]4a]3]2]1]o0
D(m) Not used. Not used. Output use setting
Out- |Out- |Out- |Out-
put4 |put3|put2|putl
D(m+1) Not used. Output signal range setting
Output 4 Output 3 Output 2 Output 1
D(m+2) Not used. Output 1: Output status when conversion stopped
D(m+3) Not used. Output 2: Output status when conversion stopped
D(m+4) Not used. Output 3: Output status when conversion stopped
D(m+5) Not used. Output 4: Output status when conversion stopped

Note For the DM word addresses, m = 20000 + (unit number x 100).

Set Values and Stored Values]

Iltem Contents Page
Output | Use setting 0: Not used. 131, 135

1: Used.

Output signal range 00: -10to 10V 131, 135
01: Oto10V
10: 1to 5V/4 to 20 mA (See note 1.)
11: Oto5V

Output status when stopped | 00: CLR Outputs 0 or minimum value of each range. 137

(See note 2.)

01: HOLD Holds output just before stopping.
02: MAX Outputs maximum value of range.

Note 1.

are switched using the

With the CS1W-DAO041, the output signal ranges 1 to 5V and 4 to 20 mA

output terminal connections. For details, refer to 4-

4-3 Output Wiring Example. With the CS1W-DAO8C, these ranges are in-
valid. Regardless of the settings made, the output range will be 4 to 20 mA.

The values output for the signal ranges will be 0 V for the range of +10 V,

and the minimum value for the other ranges. For details, refer to 4-6-3 Out-

put Hold Function.
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4-5-5

132

/O Refresh Data Allocations

I/O refresh data for the Analog Output Unit is exchanged according to the allo-

cations in the Special I/O Unit Area.

SYSMAC CS-series CPU Unit

Unit #0
Unit #1
Unit #2
Unit #3
Unit #4
Unit #5
Unit #6
Unit #7
Unit #8
Unit #9
Unit #10

Unit #n

Unit #95

(Special I/0 Unit Area)

Allocated words

CIO 2000 to CIO 2009

I/O refresh

CS1W-DA08V/08C/041 Analog Output Unit

(I/0 Refresh Data Area)

Normal mode

ClO 2010 to CIO 2019

CIO 2020 to CIO 2029

CIO 2030 to CIO 2039

ClO 2040 to CIO 2049

ClO 2050 to CIO 2059

ClO 2060 to CIO 2069

CIO 2070 to CIO 2079

CIO 2080 to CIO 2089

ClO 2090 to CIO 2099

ClO 2100 to CIO 2109

CIO 2000 + (n x 10) to
CIO 2000 + (n x 10) + 9

ClO 2950 to CIO 2959

Note 1.

At the I/O refresh by the
PLC, outputs (CPU to
Unit) and inputs (Unit to
CPU) are refreshed in
order with every cycle.

ClOnto
ClOn+8 OUT refresh
ClOn+9 IN refresh

Adjustment mode

ClOnto
ClOn+7 OUT refresh
ClOn+9 IN refresh

n = 2000 + (unit number x 10)

The Special /0O Unit Area words that are occupied by the Analog Output

Unit are set using the unit number switch on the front panel of the Unit. Re-
fer to 4-3-2 Unit Number Switch for details on the method used to set the
unit number switch.

2. If two or more Special I/O Units are assigned the same unit number, an
“UNIT No. DPL ERR” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.
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Allocations for Normal

Mode

CS1W-DA08V/08C

For normal mode, set the operation mode switch on the rear panel of the Unit
as shown in the following diagram.

The allocation of words and bits in the CIO Area is shown in the following

I/O Word Bits
151413121 fwofo|8]7]6]5]a[3]2]1]0
Output n Not used. Conversion enable
(CPUto Out- |Out- |Out- |Out- |Out- |Out- |Out- |Out-
Unit) put8 [put7 |put6 |put5 |put4 |put3 |put2 |putl
n+1 Output 1 set value
163 162 16t 16°
n+2 Output 2 set value
n+3 Output 3 set value
n+4 Output 4 set value
n+5 Output 5 set value
n+6 Output 6 set value
n+7 Output 7 set value
n+8 Output 8 set value
Input n+9 Alarm Flags Output setting error
(Unit to Out- |Out- |Out- |Out- |Out- |Out- |Out- |Out-
CPU) put8 |put7 |put6 |put5 |put4d |put3 |put2 |putl
CS1W-DA0O41
I/0 Word Bits
151413121 fwofo|8]7]6]5]a[3]2]1]0
Output n Not used. Not used. Conversion enable
(CI_DU to Out- | Out- | Out- | Out-
Unit) put4 | put3 |put2 |putl
n+1 Output 1 set value
163 162 16t 16°
n+2 Output 2 set value
n+3 Output 3 set value
n+4 Output 4 set value
n+5 Not used.
n+6 Not used.
n+7 Not used.
n+8 Not used.
Input n+9 Alarm Flags Not used. Output setting error
(Unit to out- [out- [out- |out-
CPU) put4 |put3|put2|putl

Note For the CIO word addresses, n = 2000 + unit number x 10.
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Set Values and Stored Values
110 Item Contents Page
Output Conversion enable 0: Conversion output stopped. 137
1: Conversion output begun.
Set value 16-bit binary data 136
Output setting error 0: No error 139
1: Output setting error
Common Alarm Flags Bits 00 to 03: Output set value error 133, 150

Bits 04 to 09: Not used

(always 0 in normal mode)

Bit 10: Output hold setting error
Bit 11: Not used
Bit 15: Operating in adjustment mode

Allocation for Adjustment

For adjustment mode, set the operation mode switch on the rear panel of the

Mode Unit as shown in the following diagram. When the Unit is set for adjustment
mode, the ADJ indicator on the front panel of the Unit will flash.
The allocation of CIO words and bits is shown in the following table.
lfe} Word Bits
1514131211109 8] 7][6]5]4a[3] 2 ]1]o0
Output |n Not used. Outputs to be adjusted
{J%'Tt;J to 2 (fixed) 1to 8 (See note 2.)
n+1 Not used. Notused. [Clr |Set |{Up |Down |Gain |Off-
set
n+2 Not used.
n+3 Not used.
n+4 Not used.
n+5 Not used.
n+6 Not used.
n+7 Not used.
Input n+8 Conversion value or set value at time of adjustment
(CU;L'})tO 163 | 162 16 | 16°
n+9 Alarm Flags Not used.
. [ [ [ [ | | [ [ ]
Note 1. Forthe CIO word addresses, n = 2000 + (unit number x 10).
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Set Values and Stored Refer to 4-7 Adjusting Offset and Gain or 4-8-2 Alarms Occurring at the Ana-

Values log Output Unit for further details.
Iltem Contents
Output to be adjusted Sets output to be adjusted.

Leftmost digit: 1 (fixed)
Rightmost digit: 1 to 8 (1 to 4 for CS1W-DA041)

Offset (Offset Bit) When ON, adjusts offset deviation.
Gain (Gain Bit) When ON, adjusts gain deviation.
Down (Down Bit) Decrements the adjustment value while ON.

Up (Up Bit)
Set (Set Bit)

Increments the adjustment value while ON.
Sets adjusted value and writes to EEPROM.
Clr (Clear Bit) Clears adjusted value. (Returns to default status)

Conversion value for The conversion value for adjustment is stored as 16 bits
adjustment of binary data.
Alarm Flags Bit 12: Not used
Bit 13: Output number setting error
(in adjustment mode)
Bit 14: EEPROM write error (in adjustment mode)
Bit 15: Operating in adjustment mode
(always 1 in adjustment mode)

4-6 Analog Output Functions and Operating Procedures

4-6-1 Output Settings and Conversions
Output Numbers The Analog Output Unit converts only analog outputs specified by output
numbers 1 to 8 (output numbers 1 to 4 for CS1W-DA041). To specify the ana-

log outputs to be used, turn ON from a Programming Device the D(m) bits in
the DM Area shown in the following diagram.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

D(m)
[ee] N~ © [Te) < [ep] [aV] -~
= e e e e e o= e
> > > > > > > >
g g g g2 g g g
> > > > > > > >
O O O OO O O o
0: Not used
1: Used

Note There are only four outputs (1 to 4) for the CS1W-DA0O41.

The analog output conversion cycle can be shortened by setting any unused
output numbers to 0.

Conversion cycle = (1 ms) x (Number of outputs used)

Note 1. Forthe DM word addresses, m = 20000 + (unit number x 100).
2. Output numbers not used (set to 0) will be output at O V.
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Output Signal Range

Note

Writing Set Values

Example 1

136

Input condition
1

Any of four types of output signal range (-10to 10 V,0to 10 V, 1 to 5 V/4 to
20 mA, and 0 to 5 V) can be selected for each of the outputs. To specify the
output signal range for each output, use a Programming Device to set the
D(m+1) bits in the DM Area shown in the following diagram.

D(m + 1)

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Output 8
Output7 [ = = -
Output 6

Output5 |

Output 4
Output3 | - - -
Output 2
Output 1

00: -10 to 10V
01:0to 10V

10:1to 5V/4 to 20 mA
11:0to 5V

1. Forthe DM word addresses, m = 20000 + (unit number x 100).

2. With the CS1W-DA041, the 1 to 5V output range and the 4 to 20 mA out-
put range are switched by changing the terminal connections.

3. There is no 4 to 20 mA output range for the CS1W-DAO8V.

4. Output setting range settings for the CS1W-DAO8C are invalid. The output
signal range will be 4 to 20 mA, regardless of the settings.

5. When data memory settings have been carried out using a Programming
Device, be sure to either turn the power supply for the PLC OFF and then
ON again, or set the Special I/0O Unit Restart Bit to ON. The contents of the
data memory settings will be transferred to the Special I/O Unit when the
power is turned ON or the Special I/O Unit Restart Bit is ON.

Analog output set values are written to CIO words (n+1) to (n+8). For the
CS1W-DAO041, they are written to CIO words (n+1) to (n+4).

Word Function Stored value
n+1 Output 1 set value 16-bit binary data

n+2 Output 2 set value

n+3 Output 3 set value

n+4 Output 4 set value

n+5 Output 5 set value

n+6 Output 6 set value

n+7 Output 7 set value

n+8 Output 8 set value

For the CIO word addresses, n = 2000 + (unit number x 10).
Use MOV/(021) or XFER(070) to write values in the user program.

In this example, the set value from only one output is written. (The unit num-

ber is 0.)

MOV (021)

D00001

2001

The set value stored in D 00001
is written to CIO word 2001 (out-
put number 1).
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Example 2 In this example, multiple set values are written. (The unit number is #0.)

Input condition
| XFER(070)

The set values stored in D 00001
to D 00004 are written to CIO words
pooooi| 2001 to 2004 (outputs 1 to 4).

2001

#0004

Note If the set value has been written outside the specified range, an output setting
error will occur, and the value set by the output hold function will be output.

4-6-2 Starting and Stopping Conversion

To begin analog output conversion, turn ON the corresponding Conversion
Enable Bit (word n, bits 00 to 07 for the CS1W-DAO8V and CS1W-DAO08C;
word n, bits 00 to 03 for the CS1W-DA041) from the user’s program.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n

Output 8
Output 7
Output 6
Output 5
Output 4
Output 3
Output 2
Output 1

Analog conversion is executed while
these bits are ON. When the bits are
turned OFF, the conversion is stopped
and the output data is held.

For the CIO word addresses, n = 2000 + (unit number x 10).

The analog output when conversion is stopped will differ depending on the

output signal range setting and output hold setting. Refer to 4-6-1 Output Set-
tings and Conversions and 4-6-3 Output Hold Function.

Conversion will not begin under the following conditions even if the Conver-
sion Enable Bit is turned ON. Refer to 4-6-3 Output Hold Function.

1,2,3... 1. Inadjustment mode, when something other than the output number is out-
put during adjustment.
2. When there is an output setting error.
3. When a fatal error occurs at the PLC.

When the operation mode for the CPU Unit is changed from RUN or MONI-
TOR mode to PROGRAM mode, or when the power is turned ON, the Con-

version Enable Bits will all turn OFF. The output status at this time depends on
the output hold function.

In this example, conversion is begun for analog output number 1. (The unit
number is 0.)

Input condition
I 200000) Conversion
begins for

output
number 1.

137



Analog Output Functions and Operating Procedures Section 4-6

4-6-3 Output Hold Function

The Analog Output Unit stops conversion under the following circumstances
and outputs the value set by the output hold function.

1,2,3... 1. When the Conversion Enable Bit is OFF. Refer to Allocations for Normal
Mode on page 133 and 4-6-2 Starting and Stopping Conversion.

2. In adjustment mode, when something other than the output number is out-
put during adjustment. Refer to Allocation for Adjustment Mode on
page 134.

3. When there is an output setting error. Refer to Allocations for Normal Mode
on page 133 and 4-6-4 Output Setting Errors.

4. When a fatal error occurs at the PLC.
5. When there is an I/O bus error.
6. When the CPU Unitis in LOAD OFF status.
7. When there is a WDT (watchdog timer) error in the CPU Unit.
CLR, HOLD, or MAX can be selected for the output status when conversion is
stopped.
Output signal CLR HOLD MAX
range
Oto10V —0.5V (Min.—5% of | Voltage that was output | 10.5 V (Max.+5% of
full scale) just prior to stop. full scale)
-10to 10V 0.0V Voltage that was output | 11.0 V (Max.+5% of
just prior to stop. full scale)
lto5V 0.8V (Min.-5% of | Voltage that was output | 5.2 V (Max.+5% of
full scale) just prior to stop. full scale)
Oto5V —0.25V (Min.-5% of | Voltage that was output |5.25 V (Max.+5% of
full scale) just prior to stop. full scale)
410 20 mA 3.2 mA (Min. -5% of | Current that was output | 20.8 mA (Max.+5%
full scale) just prior to stop. of full scale)

The above values may fluctuate if offset/gain adjustment has been applied.

To specify the output hold function, use a Programming Device to set the DM
Area words D(m+2) to D(m+9) as shown in the following table. (DM Area
words D(m+2) to D(m+5)for the CS1W-DA041.)

DM word Function Set value
D(m+2) | Output 1: Output status when conversion is xx00:CLR
stopped Output 0 or mini-
D(m+3) | Output 2: Output status when conversion is mum valus of
stopped range (—5%).
D(m+4) | Output 3: Output status when conversionis | **01:HOLD
stopped Hc_JId output value
YT o 70 = — prior to stop.
+ .
(m+5) utput 4: Output status when conversion is %x02: MAX
stopped .
— Output maximum
D(m+6) | Output 5: Output status when conversion is value of range
stopped (105%).
D(m+7) | Output 6: Output status when conversion is Set any value in the left-
stopped most bytes (xx).
D(m+8) | Output 7: Output status when conversion is
stopped
D(m+9) | Output 8: Output status when conversion is
stopped

For the DM word addresses, m = 20000 + (unit number x 100).
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Note After specifying the DM settings from a Programming Device, it will be neces-
sary to either turn the power to the PLC OFF and ON, or turn ON the Special

I/O Unit Restart Bit to transfer the contents of the DM settings to the Special I/
O Unit.

4-6-4 Output Setting Errors

If the analog output set value is greater than the specified range, a setting
error signal will be stored in CIO word n+9, bits 00 to 07. (Bits 00 to 03 for the
CS1W-DA041.)

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+9

Output 8
Output 7
Output 6
Output 5
Output 4
Output 3
Output 2
Output 1

When a setting error is detected
for a particular output, the corre-
sponding bit turns ON. When the
error is cleared, the bit turns OFF.

For the CIO word addresses, n = 2000 + (unit number x 10).

The voltage for an output number at which a setting error has occurred will be
output according to the output hold function.

4-7 Adjusting Offset and Gain
4-7-1 Adjustment Mode Operational Flow

The adjustment mode enables the output of the connected devices to be cali-
brated.

This function adjusts the output voltage according to the offset value and gain
value at the input device, and sets the settings values at the Unit at that time
to 0000 and OFAO (07DO if the range is £10 V) respectively.

For example, suppose that the specifications range for the external input
device (e.g., indicator, etc.) is 100.0 to 500.0 when using in the range 1 to 5 V.
Also, suppose that when voltage is output at the Analog Output Unit at a set
value of 0000, the external input device actually displays 100.5 and not 100.0.
It is possible to make settings to adjust the output voltage (making it smaller in
this case) so that 100.0 is displayed and to make 0000 (not FFFB as in this
case) the set value for which 100.0 is displayed.

Similarly for gain values, suppose that when voltage is output at the Analog
Output Unit at a set value of OFAQ, the external input device actually displays
500.5 and not 500.0. It is possible to make settings to adjust the output volt-
age (make it smaller in this case) so that 500.0 is displayed and to make OFAO
(not OF9B as in this case) the set value for which 500.0 is displayed.

External input device Set value before Set value after
display adjustment (word n+8) adjustment
100.0 FFFB 0000
500.0 OF9B OFAO
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The following diagram shows the flow of operations when using the adjust-
ment mode for adjusting offset and gain.

[ Set the operation mode switch to adjustment mode. |

Set the operation mode switch on the rear panel of
the Unit to adjustment mode.

[ TurnONthe PLC. |
The ADJ indicator will flash while in adjustment mode.

When adjusting another output number Start up the PLC in PROGRAM mode.

'

[ Set the output number. |

When adjusting the same output number
‘ Write the output number to be adjusted
in the rightmost byte of CIO word n.

' '

Gain adjustment

Offset adjustment

Offset Bit ON | (Bit 0 of CIO word Gain Bit ON (Bit 1 of CIO word
l n+1 turns ON.) l n+1 turns ON.)

Output adjustment Output adjustment

Adjustment Adjustment
value setting value setting
(Bits 2 and 3 of (Bits 2 and 3 of
CIO word n+1 CIO word n+1
turn ON.) turn ON.)
Set Bit ON_| (Bit 4 of CIO word SetBitON | (Bit 4 of CIO word
n+1 turns ON.)

n+1 turns ON.)

' '

[ Turn OFF power to the PLC. |

'

Set the operation mode switch to adjustment mode. |

Set the operation mode switch on the rear panel
of the Unit to normal model

&Caution Be sure to turn OFF the power to the PLC before changing the setting of the
operation mode switch.
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&Caution Set the PLC to PROGRAM mode when using the Analog Output Unit in
adjustment mode. If the PLC is in MONITOR mode or RUN mode, the Analog
Output Unit will stop operating, and the output values that existed immediately
before this stoppage will be retained.

&Caution Always perform adjustments in conjunction with offset and gain adjustments.

4-7-2  Output Offset and Gain Adjustment Procedures

Specifying Output To specify the output number to be adjusted, write the value to the rightmost
Number to be Adjusted byte of CIO word n as shown in the following diagram.
(Leftmost) (Rightmost)
Word n
/O specification Output to be adjusted (1 to 8
1: Output (fixed) A tg 4 for CS1VJV-DAOAE1) )

For the CIO word addresses, n = 2000 + unit number x 10.

The following example uses output number 1 adjustment for illustration. (The
unit number is 0.)

CLR

CH
*DM

SHIFT

CHG

B B
1 1 WRITE
Bits Used for Adjusting The CIO word n+1 bits shown in the following diagram are used for adjusting
Offset and Gain offset and gain.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+1
M M M M m m
= - o c C -
585 55¢
(@] a © o)
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Offset Adjustment

1,2,3...

142

The procedure for adjusting the analog output offset is explained below. As
shown in the following diagram, the set value is adjusted so that the analog
output reaches the standard value (0 V/1 V/4 mA).

L A

Output signal range:
Oto10V

97

Offset adjustment output range

The following example uses output number 1 adjustment for illustration. (The
unit number is 0.)

1. Turn ON bit 00 (the Offset Bit) of CIO word n+1. (Hold the ON status.)

CLR

C
SHIFT

MON

CONT]

SET

2. Check whether the output devices are connected.

Current output

Voltage output/current output ’j >
Al EE— B A2 M =
A2 ‘ ! > A3 o— [ 1
I... Outputl
CS1W-DA08V/08C CS1W-DA041 (current output)

CS1W-DA041 (voltage output)
3. Monitor CIO word n+8 and check the set value while the Offset Bit is ON.

CLR

SHIFT

2 0 0 8 MON

*DM
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4. Change the set value so that the output voltage are as shown in the follow-
ing table. The data can be set within the indicated ranges.

Output signal range

Possible output
voltage/current

Output range

adjustment
Oto10V -0.5t00.5V FF38 to 00C8
-10to 10V -1.0to 1.0V
lto5V 08to1.2V
Oto5V -0.25t00.25 V
4to 20 mA 3.2t0 4.8 mA

Change the set value, using the Up Bit (bit 03 of word n+1) and the Down
Bit (bit 02 of word n+1).

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+1

Up Bit Down Bit

While the Up Bit is ON, the set value will be
increased by 1 resolution every 0.5 seconds.
After it has been ON for 3 seconds, the set
value will be increased by 1 resolution every
0.1 seconds.

While the Down Bit is ON, the set value will be
decreased by 1 resolution every 0.5 seconds.
After it has been ON for 3 seconds, the set
value will be decreased by 1 resolution every
0.1 seconds.

 The following example increases the output voltage.

conT | | € A A B A D

SHIFT m 2 0 0 1 0 3

MON

The bit will remain ON until the output becomes an appropriate value, at
which time, it will turn OFF.

SET

RESET

» The following example decreases the output voltage.

C B

1

SHIFTJ 2

CONT
#

AOJAOJ AOJC MONJ
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The bit will remain ON until the output becomes an appropriate value, at
which time, it will turn OFF.

SET

RESET

5. Check the 0-V/1-V/4-mA output, and then turn bit 04 (the Set Bit) of CIO
word n+1 ON and then OFF again.

"« |

C A

0

[SHIFT 1

CONTJ

E
4 MON

SET

RESET

While the Offset Bit is ON, the offset value will be saved to the Unit's EE-
PROM when the Set Bit turns ON.

6. To finish the offset adjustment, turn OFF bit 00 (the Offset Bit) of CIO word
n+1.

e | G [ [ e | G |

SET

&Caution Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

&Caution When making adjustments, be sure to perform both the offset adjustment and
gain adjustment at the same time.

Note The EEPROM can be overwritten 50,000 times.
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Gain Adjustment

1,2,3...

The procedure for adjusting the analog output gain is explained below. As
shown in the following diagram, the set value is adjusted so that the analog
output is maximized (to 10 V/5 V/20 mA).

Gain adjustment output range

oV — - - - - = - - - - =

Output signal range:
Oto10V

0
OFAO

The following example uses output number 1 adjustment for illustration. (The
unit number is 0.)

1. Turn ON bit 01 (the Gain Bit) of CIO word n+1. (Hold the ON status.)

CLR

CONT c A A
SHIFT 2 0 0

B
1 MON

|

2. Check whether the output devices are connected.

Current output

Voltage output/current output + i >

Al A A2

A2 LE I A3 o}— eeeny
! Output 1 -

..........

CS1W-DA08V/08C CS1W-DA041 (current output)
CS1W-DA041 (voltage output)

3. Monitor CIO word n+8 and check the set value while the Gain Bit is ON.

CH
*DM

[SHIFT

8 [ MON
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4. Change the set value so that the output voltage is as shown in the following
table. The data can be set within the indicated ranges.

Output signal range Possible output Output range
voltage/current
adjustment
Oto10V 9.5t010.5V OEDS8 to 1068
-10to 10V 9to 11V 0708 to 0898
lto5V 48t052V OEDS to 1068
Oto5V 4.751t05.25V OEDS8 to 1068
4 to 20 mA 19.2 to 20.8 mA OEDS8 to 1068

Change the set value, using the Up Bit (bit 03 of word n+1) and the Down
Bit (bit 02 of word n+1).

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+1

Up Bit Down Bit

While the Up Bit is ON, the set value will be
increased by 1 resolution every 0.5 seconds.
After it has been ON for 3 seconds, the set
value will be increased by 1 resolution every
0.1 seconds.

While the Down Bit is ON, the set value will be
decreased by 1 resolution every 0.5 seconds.
After it has been ON for 3 seconds, the set
value will be decreased by 1 resolution every
0.1 seconds.

 The following example increases the output voltage.

[¢ A
2 0

A B A D
0 1 0 3 MON

CONT
#

SHIFT

The bit will remain ON until the output voltage becomes an appropriate val-
ue, at which time, the output will turn OFF.

SET

RESET

¢ The following example decreases the output voltage.

C A
2 0

A
0

B
1

A
0

C

CONT
_— 2

#

SHIFT MON
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The bit will remain ON until the output voltage becomes an appropriate val-

ue, at which time, the output will turn OFF.

SET

RESET

5. Check the 10V/5V/20 mA output, and then turn bit 04 (the Set Bit) of CIO

word n+1 ON and then OFF again.

SHIFT

CONT
#

C

2

A

0

A

0

B

1

MON

SET

RESET

While the Gain Bit is ON, the gain value will be saved to the Unit's EE-

PROM when the Set Bit turns ON.

6. To finish the gain adjustment, turn OFF bit 01 (the Gain Bit) of CIO word
n+1.

SHIFT

CONT

#

MON

RESET

&Caution Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

&Caution When making adjustments, be sure to perform both the offset adjustment and

gain adjustment at the same time.

Note The EEPROM can be overwritten 50,000 times.
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Clearing Offset and Gain

Adjusted Values

148

1,2,3...

& Caution

Follow the procedure outlined below to return the offset and gain adjusted val-
ues to their default settings.

The following example uses output number 1 adjustment for illustration. (The
unit number is 0.)

1. Turn ON bit 05 (the Clear Bit) of CIO word n+1. (Hold the ON status.) Re-
gardless of the set value, 0000 will be monitored in CIO word n+8.

C A

0

A
0

B
1

A F

5

CONT
SHIFT

MON

SET

2. Turn bit 04 of CIO word n+1 ON and then OFF again.

C A
2 0

A B A E
0 1 0 4 MON

CONT
#

SHIFT

SET

RESET

While the Clear Bit is ON, the adjusted value will be cleared and reset to
the default offset and gain values when the Set Bit turns ON.

3. To finish the clearing of adjusted values, turn OFF bit 05 (the Clear Bit) of
CIO word n+1.

C A
2 0

CONT
#

SHIFT

0 1 0 5 MON

RESET

Do not turn OFF the power supply or restart the Unit while the Set Bit is ON
(data is being written to the EEPROM). Otherwise, illegal data may be written
in the Unit's EEPROM and “EEPROM Errors” may occur when the power sup-
ply is turned ON or when the Unit is restarted, causing a malfunction.

Note The EEPROM can be overwritten 50,000 times.
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4-8 Handling Errors and Alarms

4-8-1

Indicators

Indicators and Error Flowchart

Troubleshooting

Procedure

( Error occurs. )

Is the ERC indicator

Is the ERH indicator

If an alarm or error occurs in the Analog Output Unit, the ERC or ERH indica-
tors on the front panel of the Unit will light.

Front panel of Unit

Refer to 4-8-5

Troubleshooting.

RUN []
ERC[ ] [] ERH
ADJ [ ]
LED Meaning Indicator Operating status

RUN (green) | Operating Lit Operating in normal mode.

Not lit Unit has stopped exchanging data with
the CPU Unit.

ERC (red) Unit has Lit Alarm has occurred (such as disconnec-
detected an tion detection) or initial settings are incor-
error rect.

Not lit Operating normally.
ADJ (yellow) | Adjusting Flashing Operating in offset/gain adjustment
mode.
Not lit Other than the above.

ERH (red) Errorin the | Lit Error has occurred during data exchange

CPU Unit with the CPU Unit.
Not lit Operating normally.

Use the following procedure for troubleshooting Analog Output Unit errors.

Is the RUN indicator

Yes

Alarm has occurred at the Analog Output Unit.

(Refer to 4-8-2 Alarms Occurring at the Analog Output

Unit.)

Is the RUN indicator

Yes

Check whether the initial settings for the Analog Output

Unit are set correctly. )
(Refer to 4-8-2 Alarms Occurring at the Analog Output

Unit.)

Error detected by CPU Unit

(Refer to 2-8-3 Errors in the CPU Unit.)

Check whether the unit number is set correctly.

(Refer to 2-8-3 Errors in the CPU Unit.)
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4-8-2 Alarms Occurring at the Analog Output Unit

When an alarm occurs at the Analog Output Unit, the ERC indicator lights and
the Alarm Flags are stored in bits 08 to 15 of CIO word n+9.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

Word n+9

Output Setting Error Flags

Alarm Flags :
(See 4-6-4 Output Setting Errors.)

Note With the CS1W-DA041, the Output Setting Error Flags are bits 00 to 03.
For the CIO word addresses, n = 2000 + (unit number x 10).
ERC and RUN Indicators: Lit

RUN ||
ERC | | I ERH

]:[ : Lit
B Notlit

The ERC and RUN indicators will be lit when an error occurs while the Unit is
operating normally. The following alarm flags will turn ON in CIO word n+9.
These alarm flags will turn OFF automatically when the error is cleared.

Wordn +9 Alarm flag Error contents Output status Countermeasure
Bits 00 to 07 Output Set The output setting range has Output value set | Correct the set value.
(See note 1)) Value Error been exceeded. by output hold

function.

Bit 14 Holds the out-

(Adjustment

An EEPROM writing error has

Turn the Set Bit OFF, ON, and

mode) occurred while in adjustment put status imme- | OFF again.
EEPROM Writ- | mode. diately prior to | f the error persists even after
ing Error the error. the reset, replace the Analog
Output Unit.
Note 1. n=2000 + (unit number x 10).

2. The Output Setting Error Flags for the CS1W-DA041 are bits 00 to 03. Bits
04 to 07 are not used (always OFF).
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ERC Indicator and RUN Indicator: Lit, ADJ Indicator: Flashing

RUN ||
ERC ||
ADJ |

B ErRH

1 :Lit
]1 : Flashing
M : Not it

This alarm will occur in the case of incorrect operation while in the adjustment
mode. In adjustment mode, the Adjustment Mode ON Flag will turn ON in bit

15 of CIO word n+9.

Wordn +9 Alarm flag Error contents Output status Countermeasure
Bit 13 (Adjustment In adjustment mode, adjust- The output volt- | Check whether the word n out-
mode) ment cannot be performed age or current | put number to be adjusted is set

Output Number | Pecause the specified output becomes 0V or |from 11 to 14.

Setting Error number is not set for use or 0 mA. Check whether the output num-
because the wrong output num- ber to be adjusted is set for use
ber is specified. by means of the DM setting.

Bit 15 only ON | (Adjustment The PLC is in either MONITOR | The output volt- | Detach the Unit. Switch the rear

Mode) or RUN mode while the Analog |age or current | panel DIP switch pin to OFF.

PLC Error Output Unit is operating in becomes 0 V or | Restart the Unit in normal mode.
adjustment mode. 0 mA.

Note When a PLC error occurs in the adjustment mode, Unit operations will stop
operating. (The input and output values immediately prior to the error will be

held.)

ERC Indicator: Lit, RUN Indicator: Not Lit

RUN R
ERC ||

B ErH

]:[ : Lit
B : Not lit

The ERC indicator will be lit when the initial settings for the Analog Output
Unit are not set correctly. The alarm flags for the following errors will turn ON
in ClIO word n+9. These alarm flags will turn OFF when the error is cleared
and the Unit is restarted, or the Special I/O Unit Restart Bit is turned ON and

then OFF again.

Wordn +9 Alarm flag

Error contents

Countermeasure

Bit 10 Output Hold

Setting Error

The wrong output status for when conver-
sion is stopped has been specified.

Specify a number from 0000 to 0002.

Note Bit 15 is normally turned OFF (i.e., set to 0).

4-8-3 Errors in the CPU Unit

When errors occur in the CPU Unit or I/O bus, and I/O refresh with the Special
I/O Unit is not performed correctly resulting in the Analog Output Unit mal-
functioning, the ERH indicator will be lit.

ERH and RUN Indicators: Lit

RUN_
erCl

[ | ERH

]:[ : Lit
B : Not it
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The ERH and RUN indicators will be lit if an error occurs in the I/O bus caus-
ing a WDT (watchdog timer) error in the CPU Unit, resulting in incorrect 1/0
refresh with the Analog Output Unit.

Turn ON the power supply again or restart the system.
For further details, refer to CS-series CS1G/H-CPULI-E Programmable
Controllers Operation Manual (W339).

Error Error contents Output condition
I/O bus error Error has occurred during data | Depends on the output hold func-
exchange with the CPU Unit. tion.
CPU Unit monitoring error (see | No response from CPU Unit dur- | Maintains the condition just
note) ing fixed period. before the error.
CPU Unit WDT error Error has been generated in Depends on the output hold func-
CPU Unit. tion.

Note No error will be detected by the CPU Unit or displayed on the Programming
Console, because the CPU Unit is continuing operation.

ERH Indicator: Lit, RUN Indicator: Not Lit

ruN 1 :Lit
erc M | ERH W Notiit

The unit number for the Analog Output Unit has not been set correctly.

Error Error contents Output condition

Duplicate Unit Number The same unit number has been | The output value will be 0 V.
assigned to more than one Unit
or the unit number was set to a
value other than 00 to 95.

Special I/O Unit Setting Error The Special I/O Units registered
in the I/O table are different from
the ones actually mounted.

4-8-4 Restarting Special I/O Units

There are two ways to restart Special /0 Unit operation after having changed
DM contents or having cleared the cause of an error. The first way is to turn
the power to the PLC OFF and ON, and the second way is to turn ON the
Special I/0 Unit Restart Bit.

Special I/0O Unit Restart Bits

Bits Functions
A50200 Unit #0 Restart Bit Turning the Restart Bit for any
A50201 Unit #1 Restart Bit Unit ON and then OFF again
restarts that Unit.
A50215 Unit #15 Restart Bit
A50300 Unit #16 Restart Bit
A50715 Unit #95 Restart Bit

The output becomes 0 V or 0 mA during restart.

If the error is not cleared even after turning the Special I/O Unit Restart Bit ON
and then OFF again, then replace the Unit.
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4-8-5 Troubleshooting

The following tables explain the probable causes of troubles that may occur,
and the countermeasures for dealing with them.

Analog Output Does Not Change

Output Does Not Change as Intended

Outputs are Inconsistent

Probable Cause Countermeasure Page
The output is not set for being used. | Set the output for being used. 135
The output hold function is in opera- | Turn ON the Output Conversion 138
tion. Enable Bit.
The conversion value is set outside | Set the data within the range. 114
of the permissible range.

Probable Cause Countermeasure Page
The output signal range setting is Correct the output signal range set- | 136
wrong. ting.
The specifications of the output Change the output device. 113
device do not match those of the
Analog Output Unit (e.g., input sig-
nal range, input impedance).
The offset or gain is not adjusted. Adjust the offset or gain. 139

Probable Cause Countermeasure Page
The output signals are being Try changing the shielded cable 128
affected by external noise. connection (e.g., the grounding at

the output device).
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SECTION 5
CJ-series Analog Output Unit
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Specifications Section 5-1
5-1 Specifications
5-1-1 Specifications
Iltem CJ1W-DA021 CJ1W-DA0O41 | CJ1W-DA08V CJ1W-DAO08C
Unit type CJ-series Special 1/0 Unit
Isolation (See note 1.) | Between I/O and PLC signals: Photocoupler
(No isolation between individual I/0 signals.)
External terminals 18-point detachable terminal block (M3 screws)
Affect on CPU Unit 0.2ms
cycle time
Power consumption 5VDC, 120 mA max. | 5 VDC, 140 mA max.
External power supply |24 VDC +10%, —15% (inrush current: 20 A max., pulse width: 1 ms max.)
140 mA max. | 200 mA max. | 140 mA max. | 170 mA max.
Dimensions (mm) 31x90x 65 (W xHxD)
(See note 2.)
Weight 150 g max.
General specifications | Conforms to general specifications for SYSMAC CJ-series Series.
Mounting position CJ-series CPU Rack or CJ-series Expansion Rack
Maximum number of Units per Rack (CPU Rack or Expansion Rack): 10 Units max. (See note 3.)
Units
Data exchange with Special I/O Unit Area
CPU Unit CIO 200000 to CI0295915
(Words CIO 2000 to CIO 2959)
Internal Special /0O Unit DM Area
(D20000 to D29599)
Output Specifications and Functions
Item CJ1W-DA021 CJ1W-DA041 CJ1W-DA08V CJ1W-DA0SC
Number of analog outputs 2 4 8 8
Output signal range 1to5V/4to 20 mA lto5V 410 20 mA
(See note 4.) Oto5V 0Oto5V
Oto1l0V Oto10V
-10to +10 V -10to +10V
Output impedance 0.5 Q max. (for voltage output)
Max. output current (for 1 point) 12 mA (for voltage output) 2.4 mA
(for voltage output)
Maximum permissible load resis- | 600 Q (current output) 350 Q
tance
Resolution 4,000 (full scale) 4,000/8,000 (See note 9.)
Set data 16-bit binary data
Accuracy 23+2°C Voltage output: £0.3% of full scale +0.3% of full scale +0.3% of full scale
(See note 6.) Current output: £0.5% of full scale
0°C to 55°C Voltage output: £+0.5% of full scale +0.5% of full scale +0.6% of full scale
Current output: £0.8% of full scale

D/A conversion time (See note 7.)

1.0 ms/point max. 1.0 ms or 250 ps max. per point
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ltem CJIW-DA021 | CJIW-DA04L | CJIW-DAO8V | CJ1W-DAOSC
Output hold Outputs the specified output status (CLR, HOLD, or MAX) under any of the following circumstances.
function When the Conversion Enable Bit is OFF. (See note 8.)

In adjustment mode, when a value other than the output number is output during adjustment.
When there is an output setting error or a fatal error occurs at the PLC. (See note 10.)

When the CPU Unit is on standby.

When the Load is OFF.

Scaling function | Setting values in any specified unit within a range of £32,000 as the upper and lower limits allows D/A
conversion to be executed and analog signals to be output with these values as full scale.

(With the CIJ1W-DA08V/DAO0SC, this function is enabled only for a conversion time of 1.0 s and a reso-
lution of 4,000.)

Note 1. Do not apply a voltage higher than 600 V to the terminal block when per-
forming withstand voltage test on this Unit.

2. Refer to Dimensions on page 345 for details on the Unit’'s dimensions.

3. The maximum number of Analog Output Units that can be mounted to one
Rack varies depending on the current consumption of the other Units
mounted to the Rack.

Select a 24-VDC power supply based on the surge current. The following
OMRON power supplies are recommended.

S82K-05024: 100 VAC, 50 W

S82K-10024: 100 VAC, 100 W

S82J-5524: 100 VAC, 50 W

$82J-5024: 100 VAC, 100 W

4. Data exchange methods with the CPU Unit are as follows:

Special I/0 10 words per CPU Unit to Analog output values
Unit Areain | Unit Analog I/0 Unit | conversion enable bits
CIO Area i

Refreshed cycli- [ Analog 1/0 Unit | Alarm flags
CIO 2959
(ClO 200000
to ClO 295915
Special I/0 100 words per | CPU Unit to Output signal conversion
Unit Area in Unit Analog I/0 Unit | settings and signal ranges
DM Area Refreshed at Output status when hold-
D20000 to power ON and ing outputs
D29599 restarts

5. Output signal ranges can be set for each output.

6. The accuracy is given for full scale. For example, an accuracy of +0.3%
means a maximum error of +12 (BCD) at a resolution of 4,000. For the
CJ1W-DA021/041, the accuracy is at the factory setting for a current out-
put. When using a voltage output, adjust the offset gain as required.

7. DIA conversion time is the time required for converting and outputting the
PLC data. It takes at least one cycle for the data stored in the PLC to be
read by the Analog Output Unit.

8. When the operation mode for the CPU Unit is changed from RUN mode or
MONITOR mode to PROGRAM mode, or when the power is turned ON,
the Output Conversion Enable Bit will turn OFF. The output status specified
according to the output hold function will be output.

9. The CJ1W-DA08V/08C can be set to a conversion cycle of 250 ys and a
resolution of 8,000 using the setting in D(m+18).
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5-1-2 Output Function Block Diagram
Analog Output Unit CPU Unit
Special /10
Unit Area
— Output hold —g Output value,
enabled hold T Analog
Analog output 1 <~ D/A output 1
Output hold ? Output value, ‘ set value
disabled  — L _nohod ||
Analog output 2 <—— Same as above. o
Analog output 3 =+—— Same as above. ¢}
Analog output 4 <—— Same as above. o)

Only analog outputs 1 and 2
are used by the CJ1W-DA021.

5-1-3 Output Specifications

If the set value is outside the specified range provided below, an output setting
error will occur, and the output specified by the output hold function will be

Range: 1to 5V (4 to 20 mA)
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output.

Analog output signal

5.2V (20.8 mA)
5V (20 mA)

1V (4mA)
0.8V (3.2mA)

" 0000 OFAD |

|
FF38‘ (0000) Resolution: 4,000/8,000 (1':40)‘ 1068

(FE70) ' (20D0)

Set value (16-bit binary data)
(): Values in parentheses are for a
resolution of 8,000.
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Range: 0to 10V

Range: 0to 5V

Analog output signal

105V
v

ov
-0.5V

0000 oFa0 !
FF38 | (0000) Rasplution: 4,000/8,000 AF40) | e

(FE70)

| (20D0)

Set value (16-bit binary data)
(): Values in parentheses are for a
resolution of 8,000.

Analog output signal

525V — — — — — — - — — - — — — —
BV — — — — — — — — — — — — — — — —

ovl- — -
-025V |~ —

FF38

|
|
' 0000 OFAD ' |
|

(FET0) |

(0000) Resplution: 4,000/8,000 (1F40)! ;o
| (20D0)
Set value (16-bit binary data)

(): Values in parentheses are for a
resolution of 8,000.
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Range: -10to 10V

Analog output signal

1V
v

oV

-10V
-11V

I'F830 0000 07D0 |

I (FOBO) (0000) (OFAO)!
F768 Resolution: 4,000/8,000 ; 0898
(FEDO) * (1130)

Set value (16-bit binary data)
(): Values in parentheses are for a
resolution of 8,000.

Note The set values for a range of —10 to 10 V will be as follows:

16-bit binary data BCD
(when resolution is
4,000)

F768 —2200

FFFF -1
0000
0001 1

0898 2200

5-2 Operating Procedure

Follow the procedures outlined below when using CJ1W-DA021/041 and
CJ1W-DA08V/08C Analog Output Units.

Installation and Settings
CJ1W-DA021/041

1,2,3... 1. Set the operation mode switch on the front panel of the Unit to normal
mode.

2. Use the unit number switch on the front panel of the Unit to set the unit
number.

Wire the Unit.
Turn ON the power to the PLC.
Turn ON the power to the external devices.
Create the I/O tables.
Make the Special I/O Unit DM Area settings.
* Set the output numbers to be used.
« Set the output signal ranges.

No o~
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Offset and Gain Adjustment
1,2,3...

Operation

1,2,3...

Note

Installation and Settings

1,2,3...

8.

* Set the output hold function.

Turn the power to the PLC OFF and ON, or turn ON the Special I/O Unit
Restart Bit.

When the output for the connected devices needs to be calibrated, follow the
procedures in Offset and Gain Adjustment below. Otherwise, skip to Opera-

tion below.

1. Setthe operation mode switch on the front panel of the Unit to adjustment
mode.

2. Turn ON the power to the PLC.
Be sure to set the PLC to PROGRAM mode.

3. Turn ON the power to the external devices.

4. Adjust the offset and gain.

5. Turn OFF the power to the external devices.

6. Turn OFF the power to the PLC.

7. Change the setting of the operation mode switch on the front panel of the
Unit back to normal mode.

1. Turn ON the power to the PLC.

2. Turn ON the power to the external devices.

3. Ladder program

» Write set values by means of MOV(021) and XFER(070).
» Start and stop conversion output.
* Obtain error codes.

Turn the external power supply ON and OFF while power is supplied to the
CPU Unit or simultaneously with the CPU Unit. Do not turn the external power
supply ON or OFF when power is not supplied to the CPU Unit.

CJ1W-DA08V/08C

1.

L

Use the unit number switch on the front panel of the Unit to set the unit
number.

Wire the Unit.
Turn ON the power to the PLC.
Turn ON the power to the external devices.
Create the I/O tables.
Make the Special I/O Unit DM Area settings.
* Set the output numbers to be used.
* Set the output signal ranges. (Not required for the CJ1W-DAOS8C.)
* Set the output hold function.
» Set the conversion time and resolution.
* Set the scaling function

Turn the power to the PLC OFF and ON, or turn ON the Special /O Unit
Restart Bit.
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When the output for the connected devices needs to be calibrated, follow the
procedures in Offset and Gain Adjustment below. Otherwise, skip to Opera-
tion below.

Offset and Gain Adjustment

Operation

5-2-1
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1,2,3... 1. Turn ON the power to the PLC.
Be sure to set the PLC to PROGRAM mode.

2. Turn ON the power to the external devices.
3. Set the mode to adjustment mode in the Special I/O Unit DM Area.

4. Turn the power to the PLC OFF and ON, or turn ON the Special I/O Unit
Restart Bit.

5. Adjust the offset and gain.
6. Setthe mode to normal mode in the Special I/O Unit DM Area.

7. Restart the Analog Output Unit using its Special I/O Unit Restart Bit or turn
the power supply to the PLC OFF and ON.

Ladder program
» Write set values by means of MOV(021) and XFER(070).
« Start and stop conversion output.
* Obtain error codes.
Note Turn the external power supply ON and OFF while power is supplied to the

CPU Unit or simultaneously with the CPU Unit. Do not turn the external power
supply ON or OFF when power is not supplied to the CPU Unit.

Procedure Examples

CJ1IW-DA041 CJ-series CPU Unit

OUTL:1to 5V
Analog outputs | OUT2:1to5V < | [OID
OUT3:-10to 10V —=— |
OUT4: Not used -~

711
UL

Ladder program
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Setting the Analog Output Unit

1,2,3... 1. Set the operation mode switch on the front panel of the Unit. Refer to 5-3-
3 Operation Mode Switch (DA021/041) for further details.
The CJ1W-DA08V/08C does not have this switch. Change the mode by
making the setting in D(m+18).

Turn OFF SW1 for normal mode.

I
H
2. Set the unit number switch. Refer to 5-3-2 Unit Number Switch for further
details.
=

If the unit number is set to 1, words will
be allocated to the Analog Input Unit in
Special I/0O Unit Area CIO 2010 to

CIO 2019 and in the Special I/O Unit
Area D20100 to D20199.

R
lelelERRRRE

H

3. Connect and wire the Analog Output Unit. Refer to 1-2-1 Mounting Proce-
dure, Note The CJ1W-DA08V/08C Analog Output Unit has a software set-
ting for the operation mode in bits 00 to 07 of DM word m+18. The contents
of DM word m+18 are shown below. or 5-4-3 Output Wiring Example for
further detalils.

[ o

A

=
[

03000 0: 0. 0: Q|
RNGNR RN |z
XHHXHOHOHHXHXHX) |©
RGN RN |=

el
11| K1 [ K [ K2 [ K2
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Creating I/O Tables

Initial Data Settings
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4. Turn ON the power to the PLC.
5. Turn ON the power to the external devices. (Can be turned ON at the same

time as the PLC.)

After turning ON the power to the PLC, be sure to create the I/O tables.

/— Peripheral port

A

[SANSAN AN AN [SAN S
ol (oo oz s

D081 DACAT
e K

=
=

XHOHHHX X HHX,
SN A ICA G X
XHHHHXHHXHXHX,
XN O] NI G I I

Programming Console

1. Specify the Special I/O Unit DM Area settings. Refer to DM Allocation Con-

Analog input1: 1to 5V
Analog input2: 1to 5V
Analog input 3: 4 to 20 mA
Analog input 4: 4 to 20 mA

1,2,3...
tents on page 176 for further details.
/— Peripheral port

X = e X, =

. Y E

: X, i X,

X % 3 J

X, X,

: R z 2

@ o X S

Programming Console
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 The following diagram shows the output settings used. Refer to 5-6-1
Output Settings and Conversions for more details.

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

m:DM20100 0 0 0 0 0 0 0°0 0|0 0 0 0 |1 11
(0007 Hex)

Not used Output 4

Output 3
Used 4‘: Output 2
Output 1

« The following diagram shows the output range settings. Refer to 5-6-1
Output Settings and Conversions for more details.

Output 1: 1 to 5 V. Set to 10.
Output 2: 1 to 5 V. Set to 10.
Output 3: =10 to 10 V. Set to 00.

Output 4: Not used. Set to 00 (disabled).
I

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

m+1:DM20101| 00 0 00 0 0 0 | 0|0/0|/0|1 0/ 10
(000A Hex)

Note The output range setting is not required for the CJ1W-DAOSC.

* The following diagram shows the conversion time/resolution setting for
the DAO8V. (Refer to 5-6-2 Conversion Time/Resolution Setting
(CJ1W-DA08V/08C Only).)

Bit 15 14 13 12 11 10 09 08 07 06 05 04 03 02 01 00

+18:D20118 3 ] ] ]
TISR20118 10 00 00 0 0 0
\ |

Conversion Time/Resolution Setting
0000: 1-ms conversion time, 4,000 resolution
C100: 250-ps conversion time, 8,000 resolution

2. Turn OFF the external power supply.
3. Restart the CPU Unit.
4. Turn ON the external power supply.
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Creating Ladder Programs
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Peripheral port

R
) —
=
) —
= =
1 —

Programming Console

The setting address D00200 is stored in words (n + 1) to (n + 3) of the Special
I/O Unit Area (CIO 2011 to CIO 2013) as a signed binary value between 0000

to OFAO Hex.
The following table shows the addresses used for analog output.
Output number Output signal Output setting Original
range address conversion
(n = CIO 2010) address
See note 1.
1 lto5V (n+1) = CIO 2011 | D00200
2 Oto10V (n+2) = CIO 2012 D00201
3 -10to 10V (n+3) = CIO 2013 D00202
4 Not used.

1. The addresses are set according to the unit number of the Special I/O Unit.

Refer to 5-3-2 Unit Number Switch for further details.
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Execution condition

2. Setas required.

X
pdl MOV (021)
D00200
2011
MOV (021)
D00201
2012
MOV (021)
D00202
2013
Execution condition
X
Al SET
201000
SET
201001
SET
201002

D00200 is set in word CIO 2011.

D00201 is set in word CIO 2012.

D00202 is set in word CIO 2013.

To start analog output, turn ON the
Conversion Enable Bits 201000 to
201002 (bits 00 to 03 of word

CIO 2010).

See 5-6-3 Starting and Stopping
Conversion for details.

The data in words CIO 2011 and
2012 will be output as 1 to 5V, and
CIO the data in CIO 2013 will be
output as —10 to 10 V.
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5-3 Components and Switch Settings

CJ1W-DA021
CJ1W-DA041
CJ1W-DA08V Front Side
CJ1W-DA08C

With Terminal Block

Slider
= — Indicators ,—E

DA041 I —

BUN ] I O e I u
EBY | B1 AL

. MACI
® I
Unit pumber —— 1 E) o

Ic
&
\

|® Expansion connector L
[

I Terminal block
| o Oo

| \‘.:
Terminal block lock lever )
Slider

(pull down to release
terminal block)

Operating mode switch
(Not applicable to
DAO08V.) DIN Track mounting pin

The terminal block is attached by a connector. It can be removed by pressing
down on the lever at the bottom of the terminal block. Be sure that this lever is
raised during normal operation.
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5-3-1 Indicators

The indicators show the operating status of the Unit. The following table
shows the meanings of the indicators.

LED Meaning Indicator Operating status
RUN (green) | Operating Lit Operating in normal mode.
Not lit Unit has stopped exchanging data with
the CPU Unit.
ERC (red) Error Lit Alarm has occurred (such as disconnec-
detected by tion detection) or initial settings are incor-
Unit rect.
Not lit Operating normally.
ERH (red) Error in the | Lit Error has occurred during data exchange
CPU Unit with the CPU Unit.
Not lit Operating normally.
ADJ (yellow) | Adjusting Flashing Operating in offset/gain adjustment
mode.
Not lit Other than the above.

5-3-2 Unit Number Switch

The CPU Unit and Analog Output Unit exchange data via the Special 1/0 Unit
Area and the Special I/0 Unit DM Area. The Special I/O Unit Area and Special
I/O Unit DM Area word addresses that each Analog Output Unit occupies are
set by the unit number switch on the front panel of the Unit.

Always turn OFF the power before setting the unit number. Use a flat-blade
screwdriver, being careful not to damage the slot in the screw. Be sure not to
leave the switch midway between settings.

Switch Unit Special/O Unit Area Special I/0 Unit DM Area

MACH 185 setting | number addresses addresses
No. o) =) 0 Unit #0 CIO 2000 to CIO 2009 D20000 to D20099
10? D 1 Unit #1 ClO 2010 to CIO 2019 D20100 to D20199
2 Unit #2 ClO 2020 to CIO 2029 D20200 to D20299
ol8o 3 Unit #3 CIO 2030 to CIO 2039 D20300 to D20399
100 "28 ZE 4 Unit #4 CIO 2040 to CIO 2049 D20400 to D20499
5 Unit #5 ClO 2050 to CIO 2059 D20500 to D20599
6 Unit #6 CIlO 2060 to CIO 2069 D20600 to D20699
7 Unit #7 CIO 2070 to CIO 2079 D20700 to D20799
8 Unit #8 CIO 2080 to CIO 2089 D20800 to D20899
9 Unit #9 ClO 2090 to CIO 2099 D20900 to D20999
10 Unit #10 ClO 2100 to CIO 2109 D21000 to D21099

n Unit #n CIO 2000 + (n x 10) to D20000 + (n x 100) to

ClO 2000 + (nx 10) +9 | D20000 + (n x 100) + 99

95 Unit #95 ClO 2950 to CIO 2959 D29500 to D29599

Note If two or more Special I/O Units are assigned the same unit number, an “UNIT
No. DPL ERR” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.
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5-3-3 Operation Mode Switch (DA021/041)

& Caution

& Caution

The operation mode switch on the front panel of the Unit is used to set the
operation mode to either normal mode or adjustment mode (for adjusting off-
set and gain).

(The CJ1W-DA08V/08C does not have this switch. Change the mode by mak-
ing the setting in bits 00 to 07 of DM word m+18. Set 00 for adjustment mode
or 01 for normal mode.)

[]~o[T]
MODE
Pin number Mode
1 2
OFF OFF Normal mode
ON OFF Adjustment mode

Do not set the pins to any combination other than those shown in the above
table. Be sure to set pin 2 to OFF

Be sure to turn OFF the power to the PLC before installing or removing the
Unit.

Note The CJ1W-DA08V/08C Analog Output Unit has a software setting for the
operation mode in bits 00 to 07 of DM word m+18. The contents of DM word
m+18 are shown below.

Bit 15 [ 14 | 13 | 12 | 11 [ 10 | 09 | 08 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00
D (m+18) Conversion time/resolution setting Operation mode setting

00: Conversion time of 1 ms and resolution of 4,000
C1: Conversion time of 250 ps and resolution of 8,000 | c1: Adjustment mode

00: Normal mode

5-4  Wiring

m: 20000 + (unit number x 100)

5-4-1 Terminal Arrangement

CJ1W-DAO021
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The signal names corresponding to the connecting terminals are as shown in
the following diagram.

Voltage output 2 (+) B1

Al | Voltage output 1 (+)
Output 2 (-) B2

A2 | Outputl (-)
Current output 2 (+) B3

A3 | Current output 1 (+)
N.C. B4

A4 | N.C.
N.C. B5

A5 | N.C.
N.C. B6

A6 | N.C.
N.C. B7

A7 | N.C.
N.C. B8

A8 | N.C.
ov B9

A9 | 24V
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CJ1W-DAO41

CJ1W-DAO08V (Voltage Output)

and CJ1W-DAO08C (Current Output)

& Caution

Voltage output 2 (+) B1

Al | Voltage output 1 (+)
Output 2 (-) B2

A2 | Outputl (-)
Current output 2 (+) B3

A3 | Current output 1 (+)
Voltage output 4 (+) B4

A4 | Voltage output 3 (+)
Output 4 (-) B5

A5 | Output 3 (-)
Current output 4 (+) B6

A6 | Current output 3 (+)
N.C. B7

A7 N.C.
N.C. B8

A8 | N.C.
ov B9

A9 24V
Output 2 (+) B1

Al | Output1 (+
Output 2 (-) B2 utput 1 (+)

A2 | Outputl (-)
Output 4 (+) B3

A3 | Output 3 (+)
Output 4 (-) B4

A4 | Output 3 (-
Output 6 (+) B5 P ©

A5 | Output5 (+)
Output 6 (-) B6

A6 | Output5 (-)
Output 8 (+) B7

A7 | Output 7 (+)
Output 8 () B8

A8 —
oV B9 Output 7 (-)

A9 | 24V

1. The analog output numbers that can be used are set in the Data Memory

(DM).

2. The output signal ranges for individual outputs are set in the Data Memory
(DM). They can be set in units of output numbers.

3. The N.C. terminals are not connected to internal circuitry.
4. We recommend the following external power supplies.

Maker Model number Specifications
OMRON S82K-05024 100 VAC, 50 W
S82K-10024 100 VAC, 100 W
S$82J-5524 100 VAC, 50 W
S82J-5024 100 VAC, 100 W

Use a separate power supply from the one used for Basic I/0O Units. Faulty
Unit operation may be caused by noise if power is supplied from the same

source.
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5-4-2 Internal Circuitry

The following diagrams show the internal circuitry of the analog output sec-

tion.
Voltage Output Circuitry
Voltage output section
:Output i
1 —(ﬂ";
1switch and! w Voltage
1conversion: output (+)
:circuit !
: : Voltage
bmmmmm-- 4 * output (-)
AG (common to all outputs)
Current Output Circuitry
Current output section
7777777777 Current
! Output output (+)
1switch
rand con-
|version Current
circuit output (-)
Internal Configuration
A Indicators/Switch |
S
MPU =
‘ 2
Multi-
(L Bus o 5 A ol
interface RAM [[ROM 2 converter anc ier || [femina
>
o
[&]
] 2
A J=]
F 3 L o
f EEPROM
Division
+15V
] Regulator +5V
+24 Vv |Insulation-type
| * DC-to-DC
converter
External power *-15V
¥ supply (24 VDC)

CJ-series PLC
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5-4-3 Output Wiring Example

CJ1W-DA041
Output 2 oBl ooy
(voltage output) <~ i L oB2 Alo i i Output 1
...... YooY A2o L L -~ (voltage output)
v oB3 o L
A3o
oB4
Output 4 oB5 Adoy
(current output) N L i 56 A5 o 7 7 Output 3
JERIIS. S ~ AGO L L +~7 (current output)
v oB7 o pS—
o
oB8 A7
A8o
ov +oB9
24 VDC
External
power supply

Note Crimp-type terminals must be used for terminal connections, and the screws
must be tightened securely. Use M3 screws and tighten them to a torque of
0.5 N-m.

Fork type

—
6.0 mm max.
M3 screw [y

Round type

To minimize output wiring noise, ground the output signal line to the input
device.

5-4-4  Output Wiring Considerations

When wiring outputs, apply the following points to avoid noise interference
and optimize Analog Output Unit performance.

*» Use two-core shielded twisted-pair cables for output connections.

» Route output cables separately from the AC cable, and do not run the
Unit’'s cables near a main circuit cable or a high voltage cable. Do not
insert output cables into the same duct.

« If there is noise interference from power lines (if, for example, the power
supply is shared with electrical welding devices or electrical discharge
machines, or if there is a high-frequency generation source nearby) install
a noise filter at the power supply input area.

« Use a separate power supply for the external power supply from the one
used for Basic 1/O Units. If the same power supply is used, noise may
cause Units to malfunction.
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Section 5-5

5-5 Exchanging Data with the CPU Unit
5-5-1 Outline of Data Exchange

CJ-series CPU Unit

Data is exchanged between the CPU Unit and the Analog Output Unit via the
Special I/O Unit Area (for data used to operate the Unit) and the Special I/O
Unit DM Area (for data used for initial settings).

I/O Refresh Data

Analog output setting values and other data used to operate the Unit are allo-
cated in the Special I/0O Unit Area of the CPU Unit according to the unit num-
ber, and are exchanged during 1/O refreshing.

Fixed Data

The Unit's fixed data, such as the analog output signal ranges and the output
status when conversion is stopped, is allocated in the Special I/0 Unit DM
Area of the CPU Unit according to the unit number, and is exchanged when
the power is turned ON or the Unit is restarted.

CJ1W-DA021/041/08V/08C Analog Output Unit

10
words

100
words

2000 +nx 10

2000+nx10+9

D20000 + n x 100

D20000 + n x 100 + 99

Special I/0 Unit Area I/O Refresh Data

Exchanges analog output
values exchanged during
data refresh.

See Allocations for
Normal Mode on
page 179 for
details.

Analog outputs

1/0 refresh

Fixed Data

DM (Data Memory) Area

Transmits fixed data such
as conversion stop values
and analog output ranges.

Analog output
ranges

—

Power ON or
Unit restart

See DM Allocation
Contents on

page 176 for
details.

Output status
when conversion
stopped
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5-5-2  Unit Number Settings

The Special I/O Unit Area and Special I/O Unit DM Area word addresses that
each Analog Output Unit occupies are set by the unit number switch on the
front panel of the Unit.

<o7 8o Switch Unit Special/O Unit Area Special I/O Unit DM Area
No. 1 o ,:3 setting | number addresses addresses
10 £e 0 Unit #0 CI10 2000 to CIO 2009 D20000 to D20099
1 Unit #1 ClO 2010 to CIO 2019 D20100 to D20199
u‘_fﬂ 8% 2 Unit #2 ClO 2020 to CIO 2029 D20200 to D20299
100 Ag Z’\ 3 Unit #3 ClO 2030 to CIO 2039 D20300 to D20399
4 Unit #4 ClO 2040 to CIO 2049 D20400 to D20499
5 Unit #5 ClO 2050 to CIO 2059 D20500 to D20599
6 Unit #6 ClO 2060 to CIO 2069 D20600 to D20699
7 Unit #7 ClO 2070 to CIO 2079 D20700 to D20799
8 Unit #8 CI10 2080 to CIO 2089 D20800 to D20899
9 Unit #9 Cl0O 2090 to CIO 2099 D20900 to D20999
10 Unit #10 ClO 2100 to CIO 2109 D21000 to D21099
n Unit #n CIO 2000 + (n x 10) to D20000 + (n x 100) to
CIO 2000 + (n x 10) + 9 | D20000 + (n x 100) + 99
95 Unit #95 ClO 2950 to CIO 2959 D29500 to D29599

Note If two or more Special I/O Units are assigned the same unit number, an “UNIT
No. DPL ERR” error (in the Programming Console) will be generated (A40113
will turn ON) and the PLC will not operate.

5-5-3 Special I/O Unit Restart Bits

To restart the Unit operations after changing the contents of the data memory
or correcting an error, turn ON the power to the PLC again or turn the Special
I/0 Unit Restart Bit ON and then OFF again.

Special /0 Unit Function

Area word

address

A50200 Unit No. 0 Restart Bit Restarts the Unit when turned
A50201 Unit No. 1 Restart Bit ON and then OFF again.
A50215 Unit No. 15 Restart Bit
A50300 Unit No. 16 Restart Bit
A50715 Unit No. 95 Restart Bit

Note If the error is not corrected by restarting the Unit or turning the Special /0
Unit Restart Bit ON and then OFF again, replace the Analog Output Unit.
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5-5-4 Fixed Data Allocations

DM Allocation and

The initial settings of the Analog Output Unit are set according to the data
allocated in the Special I/O Unit DM Area. Settings, such as the outputs used,
and the analog output signal ranges must be set in this area.

Contents
SYSMAC CJ-series PLC
(Special I/0 Unit DM Area)
Word
Unit #0 D20000 to D20099
Unit #1 D20100 to D20199
Unit #2 D20200 to D20299
Unit #3 D20300 to D20399
Unit #4 D20400 to D20499
Unit #5 D20500 to D20599
Unit #6 D20600 to D20699
Unit #7 D20700 to D20799
Unit #8 D20800 to D20899
Unit #9 D20900 to D20999
Unit #10 D21000 to D21099
cnien | 2208007 4001,
Unit #95 D29500 to D29599

CJ1W-DA021/041/08V/08C Analog Output Unit

(Fixed Data Area)

DM Allocation Contents

Data is automatically
transferred to each unit
number when the power
is turned ON, or when
the Special I/O Unit
Restart Bit is turned ON.

Outputs used
b setting

Output signal
D(m+1) range
Eﬁ&n&;z o Output hold
(See note.) function setting
D(m+10 to
m+17) Not used.

D(m+18) Conversion time/
resolution and
operation mode
settings

D(m+19to | Scaling function
m+34) setting

m = 20000 + (unit number x 100)

Note 1. The Special /0O Unit DM Area words that are occupied by the Analog Out-
put Unit are set using the unit number switch on the front panel of the Unit.
Refer to 5-3-2 Unit Number Switch for details on the method used to set
the unit number switch.

2. If two or more Special I/O Units are assigned the same unit number, an
“UNIT No. DPL ERR” error (in the Programming Console) will be generat-
ed (A40113 will turn ON) and the PLC will not operate.

and adjustment mode.

The following table shows the allocation of DM words and bits for both normal

CJ1W-DAO021
DM word Bits
15 1w 12]unfw|o]s | 7]6[5]4]3]2]1]o0
D(m) Not used. Not used. Output use
setting
Out- | Out-
put 2 | put 1
D(m+1) Not used. Not used. Output signal range set-
ting
Output 2 Output 1
D(m+2) Not used. Output 1: Output status when conversion stopped
D(m+3) Not used. Output 2: Output status when conversion stopped
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CJ1W-DA041
DM word Bits
15 14| wB8|12]un]1w]o 8|7 ]6|5]4a]3]2]1]o0
D(m) Not used. Not used. Output use setting
Out- | Out- |Out- |Out-
put4 |put3|put2|putl
D(m+1) Not used. Output signal range setting
Output 4 Output 3 Output 2 Output 1
D(m+2) Not used. Output 1: Output status when conversion stopped
D(m+3) Not used. Output 2: Output status when conversion stopped
D(m+4) Not used. Output 3: Output status when conversion stopped
D(m+5) Not used. Output 4: Output status when conversion stopped
CJ1W-DAO08V/08C
DM word Bits
15 1w 12]unfw|o]s | 7]6[s5]4]3]2]1]o0
D(m) Not used. Output use setting
Out- |Out- |Out- |Out- |Out- |Out- |Out- |Out-
put8 |put7 |put6 |put5 [put4d [put3 |put2 |putl
D(m+1) Output signal range setting
Output 8 Output 7 Output 6 Output 5 Output 4 Output 3 Output 2 Output 1
D(m+2) Not used. Output 1: Output status when conversion stopped
D(m+3) Not used. Output 2: Output status when conversion stopped
D(m+4) Not used. Output 3: Output status when conversion stopped
D(m+5) Not used. Output 4: Output status when conversion stopped
D(m+6) Not used. Output 5: Output status when conversion stopped
D(m+7) Not used. Output 6: Output status when conversion stopped
D(m+8) Not used. Output 7: Output status when conversion stopped
D(m+9) Not used. Output 8: Output status when conversion stopped
D(m+10to |Not used.
m+17)
D(m+18) Conversion time/resolution setting Operation mode setting

D(m+19) Output 1 scaling lower limit

D(m+20) Output 1 scaling upper limit

D(m+21) Output 2 scaling lower limit

D(m+22) Output 2 scaling upper limit

D(m+23) Output 3 scaling lower limit

D(m+24) Output 3 scaling upper limit

D(m+25) Output 4 scaling lower limit

D(m+26) Output 4 s